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Note

In 2000 the boundariesof Watershed ManagementAreas 17and 18changedsignificantly. Withdrawal
volumes assignedto these areasin the reportshouldnow be consideredroughapproximations.The boundariesof
WatershedManagement Areas 4, 6, and 20 changedonly slightly and values reportedfor them are still accurate. No
waterregion boundaries changed, but WaterRegion 1 is now called the Northeast Region and WaterRegion 4 the
Northwest Region.



New Jersey Water Withdrawals 1990 - 1996

ABSTRACT

This report details fresh-water withdrawals in New Jersey between 1990 and 1996. It is intended for planners, regulators,
and others interested in the State's water supply. The Bureau of Water Allocation (BWA) in the New Jersay Department of Environ-
mental Protection (NJDEP) regulates flesh-water withdrawals for public community water supplies and for users who can produce

100,000 gallons per day or more. Based on reports from these users, and estimates of withdrawals by household wells, water
withdrawals in New Jersey have averaged 966 billion gallons (bg) annually during the period 1990-96. This includes water intended
for power generation, mining, industrial, commercial, potable supply, irrigation and agricultural uses. This report is primarily
concerned with where water is withdrawn, not where it is used. Potable water accounts for the greatest demand, from 400 to 450

bg a year. Power generation is the second, from 300 to 430 bg annually. Such use may or may not be consumptive depending on the
cooling methodology.

On average, 75 percent of all freshwater and 59 percent of potable water am withdrawn from surface water. The relative
importance of ground and surface water as a source of potable water varies by counties. Ground-water supplied 100 percent of the
potable water physically withdrawn in Camden, Cape May, Cumberland, Gloucester, Hudson and Warren Counties during the period
1990-96 but only 4 percent of the potable water withdrawn in Passaic County in the same period. A complication arises in that these
numbers are not always indicative of the source of water actually consumed in each county. For example, most of the surface water
withdrawn in Passaic County is exported to Hudson and Bergen Counties.

The highest one-year total was in Passaic County where 235 bg was withdrawn in 1990. Of this, 231 bg was surface water,
the largest such annual withdrawal. Most of this water was used nonconsumptively for power generation. Burlington County reported
the greatest annual ground-water withdrawal, 32 bg in 1994 (mostly for potable supply and agricultural use). Hudson County
withdrew the lowest, 88 million gallons (mg) in 1995, all of it ground water and most of it for industrial use.

Under the DEP's watershed management approach, New Jersey is divided into twenty watershed management areas which
are grouped into five water regions. The Central Delaware watershed management area reported the greatest one-year withdrawal,
256 bg in 1990. The Upper Delaware water region reported the greatest one-year withdrawal, 377 bg in 1990.

New Jersey consists of four physiographic provinces: Valley & Ridge, Highlands, Piedmont and Coastal Plain. In terms
of total annual withdrawals, the Coastal Plain supplies the most surface and ground water, on average 293 and 145 bg respectively.
However, if only withdrawals for potable use are considered, then the Piedmont province supplies the most surface water (157 bg
annually on average) while the Coastal Plain supplies the most ground water (an average of 100 bg annually).

The Potomac-Raritan-Magothy (PRM) aquifer system supplied the most ground water as reported by water purveyors, an
average of 72 bg annually. Undoubtedly the PRM additionally supplies a significant volume of water to domestic wells. However,
it is not possible to determine what percentage oftbe 30 bg withdrawn statewide annually for domestic purposes is from the PRM.

Total withdrawals in New Jersey correspond to approximately 15 percent of rainfall, on a statewide average. Withdrawals
for potable use are between 5 percent and 8 percent of precipitatinn. Withdrawals for potable use, irrigation and agriculture show
a strong seasonal inverse correlation with precipitation during the growing season.

In water-supply critical area 1 in the northeastern Coastal Plain of New Jersey, withdrawals in the central depleted zone
declined from 9 bg in 1990 to 6.5 bg in 1996. Declines were most pronounced in the middle-PRM aquifer which has shown a 53
percent reduction in withdrawals. Significant withdrawal reductions in critical area 2 had not yet been implemented through 1996.

The data reported here have five important qualifications: (1) Withdrawals are reported on the basis of water source, not
the place of water use. (2) Water withdrawn is not equivalent to water consumed - the reported volume of satrface-water withdrawals
does not imply an equivalent volume in streamflows reductions. (3) Only fresh-watar withdrawals are summarized here; saline
withdrawals are not included. (4) All noudomastic withdrawals are summarized from reports filed by the water purveyors with the
New Jersey Department of Environmnntal Protection. Inaccuracies in these reports were corrected where possible but some may carry
over to the data in this report. (5) The destination of the water after it is used, such as discharge to the ocean or to a stream, is beyond
the scope of this report. Thus analysis of consumptive and depletive water use is omitted.

The withdrawal data are summarized in a series of tables and figures. Detailed analysis of withdrawals by county, water
region and watershed management area are shown in the appendixes.



INTRODUCTION

Purpose and Scope
Water is withdrawn from a variety of sources in New called aquifers. The water-bearing abilities of different

Jersey and used for a variety of purposes. It is necessary geologic units vary widely. On a statewide basis, the
to understand both the current sources and uses of the sand-and-gravel units ofsoutheastem New Jersey are the
water in order to plan for the future. To assist this plan- most heavily pumped. Figure 3 shows the outcrop areas
ning, water withdrawals are described in this report on of the aquifer groups used in this report. Figure 4 is a
five different physical bases: statewide, by county, by cross section of the New Jersey Coastal Plain. More
watershed, by physiographic province, and (for ground- information on the aquifers of New Jersey is in Herman
water withdrawals) by aquifer. The focus here is on and others (1998).
where water is withdrawn, not where it is used.

?s'30' 75o 74.3o' 7,=°
The report presents the withdrawal data in several

different ways. This is intentional because water planners
often need the data summarized in different categories for
different analyses. The hope is that planners will find
needed data in one table instead of having to cross refer-
ence two or more tables. 4_o

One of the major distinctions in this report is be-
tween total water withdrawals and withdrawals for pota-
ble-water supply. Both types of water demand are of
great interest to water planners. For that reason, some of
the tables in this report are grouped in pairs, the first
summarizing total water withdrawals, the second, potable
water only.

Description of area
New Jersey consists of 21 counties (fig. 1). They

vary considerably in size, population, water demand and
water availability. Withdrawals in each county are pre-
sented in various tables throughout this report.

Under the DEP's watershed management approach,
five water regions and twenty watershed management
areas make up New Jersey (Cohen, 1997). These are
designed to be the basis for the DEP's data-gathering and
management programs. They are shown in figure 2._

New Jersey is divided into four physiographic prov-
inces which are shown on figure 3 (Wolfe, 1977). They
are, from northwest to southeast, the Valley & Ridge,

Highlands, Piedmont and Coastal Plain. Each province is

generally characterized by underlying rocks of a pre- r_*ao' 7s* r4o30' ra*
dominant type and age and each exhibits a distinct topog-
raphy. The provinces are generally oriented in a north-
east-southwest direction, following the general trend of Figure I. New Jersey's Counties.
the underlying geologic formations.

Ground-water is withdrawn from water-bearing units

2



Water Regions
Q Passaic

Q Radtan

Q AtlanticCoastal

(_ UpperDelaware

Q LowerDe,aware Q

Watershed Management Areas
_] Upper Delaware _ Central Delaware (_

_-] Wallkill, Pochuck

and Papakating _ MonmouthCounty Q
_-1Pompton, Pequannock.

Wanaqueand Ramapo _ BamegatBay

I_1 Lower Passaic
and Saddle I_ MullicaandWading

I--_ Hackensock r_ GreatEggHarborand Pascack andTuckahoa

_-] Upper Passaic.
WhippanyandRockaway [] Cape May County

_1 Elizabeth,Rahway
andWoodbddge _ Maudce.SalemandCohansey

_-1 Northand South
BranchRadtan r_ LowerDelaware

_-] LowerRadtan,South
and Lawrence [] Ranccoas

_01 Millstone I_ Crosswicks

Figure 2. DEP water regions and watershed management areas (after Cohen, 1997)

Methods of investigation tained by the BWA in computer data bases. (Note: gener-

The data in this report are based on reports submit- ally only fresh-water withdrawals are regulated. With-
ted to the Bureau of Water Allocation (BWA), Water drawals of saline water are not regulated unless they

Supply Element, New Jersey Department of Environ- could impact fresh-water resources.)

mental Protection. Under DEP regulations ('N.J.A.C. 7:19

et seq) all nonagricultural water users capable of with- BWA currently maintains three data bases using the

drawing more than 100,000 gallons per day mast obtain database software Knowledgeman. These are WATERA,
water-aUocation permits. As a condition of these permits, WSOURCE and USAGE. WATERA contains informa-

the users must submit summaries of volumes withdrawn tion about each water allocation permit or certification.

on an annual or quarterly basis, depending on the type of Each has one entry in WATERA. WSOURCE contains

allocation permit. Agricultural users must obtain a certifi- information on each withdrawal point. A user may with-
cation from BWA (N.J.A.C. 7:20A-1 et seq) and meet draw water from more than one point and may withdraw

some of the reporting requirements imposed on permit a mixture of surface and ground water. An allocation

holders. These data, along with data on the allocation permit or certification may have as many entries in
permits and the specific withdrawal locations, are main- WSOURCE as it has physical water withdrawal points.





USAGE contains the actual withdrawal data. Each en- domestic withdrawals for 1995 had been overestimated

try in it contains data for one specific year for one spe- by using maximum estimated daily demand instead of
cific water withdrawal source. Thus each water alloca- average daily demand. In addition, the water regions had

tion permit or certification may have as many entries in been assigned incorrect numbers. Since the report on
USAGE as the number of withdrawal points multipled 1995 withdrawals was issued the data have been quality
by the number of available years of data. checked more thoroughly and some errors corrected.

Thus the reported 1995 withdrawals in Hoffman and

The NJ Geological Survey translated these three data Mennel (1997) and those for the same year reported
bases into a Microsoft ACCESS" data base. Records for below do not match exactly.
1990-96 were corrected for duplicate entries. They were
also examined to identify data gaps and the paper records The U. S. Geological Survey (USGS) also summa-
then researched for missing values. If additional research rizes water withdrawals for its national data base of water
did not uncover the missing data the data gap was pre- use. Their previous reports cover the years 1989-1994
served. More research accurately defined the watershed (Nawyn and Clawges, 1995; Nawyn 1997a, 1997b,
and the physiographic province of each withdrawal point. 1998). The USGS approach is slightly different from the
Some purveyors did not report enough information to one in this report. Water used by instream hydroelectric
allow a water source to be assigned to the withdrawal, power plants is excluded from the USGS tabulation. For
These include withdrawals by purveyors which have gone some counties, especially Passaic and Warren Counties,

out of business as well as some agricultural withdrawals, this creates a significant difference in estimations of
These withdrawals are assumed to break out according to surface water used. Additionally, the USGS considers all
the statewide average, with 75 percent of the water water withdrawn from ponds to be surface water. The
coming from surface water and 25 percent from ground approach in this report, however, follows that of the
water. DEP's Bureau of Water Allocation which considers water

from off-stream ponds to be a ground-water withdrawal.

Previous investigations (An off-stream pond does not have a surface-water
Volumes of withdrawals have been reported and entrance or exit and is thus supplied primarily by ground

summarized in a series of state water-supply plans. The water.) A withdrawal from a pond with a surface-water
1980 state water supply plan (Havens and Emerson, Inc. feeder stream is considered to be a surface-water with-
and others, 1980) summarizes historical withdrawals for drawal.

the period 1925-1975. The most recent water supply plan
(CH2M Hill and others, 1993) did not continue this Acknowledgments
historical analysis but rather concentrated on estimating Many individuals have contributed to this report.
future demands. William Mermelmaintains the NJGS's databases and data

exchanges. Mary Santarsiero and Douglas Rivedal helped
The Bureau of Water Allocation issued its own with data entry and research. Diane Zalaskus, Michael

summary of reported withdrawals in 1987 (Merend, Bleicher, Scott Tyrell, Bart Cerami and Jan Gheen of the
1989) and 1988 (Saarela, 1992). Bureau of Water Allocation provided the basic data,

answered many questions about water withdrawals in
The N.J. Geological Survey issued a report on 1995 New Jersey, and provided extremely helpful reviews at

withdrawals (Hoffman and Mennel, 1997). That report is all stages of the process. John Nawyn provided informa-
superceded by information in this publication which tion on the U.S. Geological Survey's approach to ana-
corrects errors discovered in the earlier. Annual average lyzing water withdrawals in New Jersey.

DATA RELIABILITY AND QUALIFICATIONS

The withdrawal data are self-reported by the water of these data (Nawyn and Clawges, 1995) consider the

purveyors. They are required to recalibrate flow meters data from these purveyors to be 'highly reliable.' The
every 5 years; their data are considered to be accurate to reported withdrawals for industrial and commercial use
within 5 percent (Diane Zalaskus, Bureau of Water are considered to be of the same order of accuracy. The
Allocation, oral communication, 1998). Similar analysis records of agricultural withdrawals are less accurate and



may be significantly in error because reported water use electric generators and in particular instream hydroelec-
is estimated, not metered. The Bureau of Water Alloca- tric plants, are nonconsumptive. In 1988 approximately

tion cannot estimate percentage of error in these records. ' 79 percent of surface-water use was nonconsumptive
In some counties agricultural withdrawals are a signifi- (Saarela, 1992). Thus, the reported volume of surface-

cant percentage of total withdrawals. However, on a water withdrawals does not imply an equivalent reduc-
statewide average, agricultural use is less than 5 percent tion in stream-flow volumes. (3) Only fresh-water with-
of total withdrawals, drawals are summarized here. Saline-water users are not

required to obtain a water allocation permit unless the
The data reported here have five important qualifi- diversion impacts fresh water. Thus, the saline-water

cations: (1) Withdrawals are reported on the basis of withdrawals for cooling at the Oyster Creek and Salem
water source, not the location of eventual water use. For nuclear power plants are omitted from this report. (4) All
example, Hudson County is supplied almost entirely by nondomestic well data are from purveyor reports of
surface water withdrawn in Passaic and Morris Counties volumes of water withdrawn. The data here repeat any
(Nawyn and Clawges, 1995). Thus, water consumed in inaccuracies in these reports. (5) This report does not
Hudson County is reported under Passaic and Morris supply information on the destination of water with-
counties in this report. In general, those counties and drawn, such as discharge back to the same watershed,

watersheds from which water is exported show with- transfer to another watershed or evaporation to the
drawals that are disproportionally high for their popula- atmosphere. It thus cannot supply estimates on what
tion. Conversely, counties which import water have percentage of water withdrawn goes to consumptive or
water withdrawals that are disproportionally low for their depletive uses. Zripko and Hasan (1994) discuss in detail
population. (2) Water withdrawn is not equivalent to depletive water use in New Jersey.
water consumed. Many purveyors, especially thermo-

WITHDRAWALS

Domestic Withdrawals are based on percentages of each county in each WMA
Domestic wells are an important potable water- and province. These percentages were generated by using

supply source in New Jersey. In some rural areas all a geographical information system (GIS) to overlay
potable water comes from wells. Estimating the volume digital representations of the counties, WMAs and prov-
of water supplied by domestic wells is necessary in order inces. This process assumes that domestic well use is
to account for all sources of water, evenly distributed in each county, WMA and physiog-

raphic province.
Domestic withdrawals in this report are based on

data from the New Jersey Statewide Water Supply Plan Statewide Withdrawals

(CH2M Hill and others, 1993). Each person supplied by Total annual withdrawals in New Jersey between
a domestic well is assumed to use 75 gallons per day. 1990 and 1996 ranged from 877 billion gallons (bg) in
The number of people in each county that depended on 1996 to a high of 1 trillion gallons in 1990. Approxi-
water from domestic wells comes from 1990 census data. mately 75 percent of was surface water and the remain-
Domestic withdrawals for 1991-1996 are estimated by der ground water (table 2, fig. 5)
modifying the 1990 withdrawals by the same percentage

as the estimated county population increases. These Withdrawal for domestic and related purposes
yearly withdrawal data are shown in table 1. ranged from a low of 418 bg in 1996 to a high of 445 bg

in 1994. Surface water supplied an average of 59 percent
Estimates of domestic withdrawals by watershed of the water withdrawn for potable use statewide.

management area (WMA) and physiographic province



Table 1. Domestic pumpage estimates in 1990-1996 by county (millions of gallons)

Year
County

1990 • 1991 1992 1993 1994 1995 1996

Atlantic 2,222 2,253 2,271 2,287 2,299 2,314 2,332

Bergen 773 774 779 783 786 790 792

Burlington 2,371 2,393 2,393 2,399 2,419 2,448 2,466

Camden 1,184 1,190 1,192 1,193 1,193 1,194 1,193

Cape May 1,307 1,326 t ,336 1,335 1,344 1,349 1,351

Cumberland 1,450 1,459 1,460 1,460 1,458 1,447 1,428

Essex 141 140 140 140 139 138 137

Gloucester 1,570 1,598 1,612 1,626 1,649 1,687 1,666

Hudson 4 4 4 4 4 4 4

Hunterdon 2,059 2,084 2,132 2,172 2,203 2,220 2,268

Mercer 868 871 872 876 877 880 880

Middlesex 679 684 689 694 700 706 71O

Monmouth t ,506 1,521 1,541 1,558 1,575 1,594 1,610

Morris 2,604 2,614 2,637 2,671 2,712 2,745 2,776

Ocean 3,209 3,247 3,278 3,333 3,387 3,453 3,512

Passaic 1,040 1,041 1,045 1,054 1,060 1,063 1,066

Salem 754 753 752 752 748 753 780

Somerset 1,807 1,845 1,879 1,923 1,962 1,995 2,031

Sussex 2,343 2,374 2,407 2,442 2,472 2,503 2,529

Union 42 42 42 42 42 42 42

Warren 1,138 1,149 1,160 1,170 1,183 1,196 1,209

Yearly total 29,069 29,361 29,621 29,913 30,213 30,490 30,782

County Withdrawals den County has the greatest average potable ground-water

Table 3 summarizes total water withdrawals by withdrawal (24 bg). The largest l-year potable surface-

county for 1990-96. Mercer County showed the greatest water withdrawal was 89 bg in 1995 in Passaic County;
average annual total withdrawals (195 bg) and surface- the largest l-year potable ground-water withdrawal was

water withdrawals (190 bg). However, the largest re- 25 bg in 1995 in Camden County. Figure 7 graphically

ported l-year surface-water withdrawal was 231 bg in shows average annual potable withdrawals by county.

1990 from Passaic County. Burlington County had the

greatest average annual ground-water withdrawal (29 bg) In appendix A, tables A 1 through A21 detail county

as well as the largest 1-year ground-water withdrawal (32 withdrawals for 1990-96. These tables summarize total

bg in 1994). Table 6 gives the area of each county and its withdrawals, withdrawals by use, and ground-water
percentage of New Jersey's total area. Figure 6 graphi- withdrawals by aquifer group.

cally shows average annual total withdrawals by county.

The importance of ground and surface water as a

Table 4 summarizes potable water withdrawals by source of potable water varies by counties (table 5).

county. During the period 1990-96 Passaic County shows During the period 1990-96 ground water supplied 100

the greatest average annual withdrawals (82 bg) and percent of potable water withdrawn in Camden, Cape
surface-water withdrawals (79 bg) for potable use. Cam- May, Cumberland, Gloucester, Hudson and Warren



Counties. This does account for imports to these counties. Jersey are more dependent on ground water for potable
For example, most of the water consumed in Hudson supply than the counties in northern New Jersey.
County is surface water imported from Passaic County.

In contrast, ground water supplied only 4 percent of the These numbers are not always indicative of the
potable water withdrawn in Passaic County during this source of potable water consumed in each county. For
period. Figure 8 shows the average percentages of surface example, most of the surface water withdrawn in Passaic
and ground water withdrawn in each county during the County is exported to Hudson and Bergen Counties.
period 1990-96. In general, counties in southern New

Table 2. Total and potable withdrawals, 1990 - 1996

Withdrawals (millions of gallons)

Year Total water withdrawals Potable water withdrawals

Surface water Ground water combined Surface water Ground water combined

1990 809,816 227,674 1,037,490 248,861 171,130 419,991

1991 744,611 238,367 982,978 260,357 180, 961 44 t ,308

1992 723,286 231,286 954,571 256,104 175, 038 431,142

1993 719,359 245,504 964,864 260,956 183,672 444,627

1994 723,764 249,583 973,347 261,016 184,128 446,146

1995 721,956 246, 724 968,680 267,647 184,563 462,210

1996 645,824 230, 759 876,682 243,866 174,148 418,014

average 726,945 238,557 966,502 256,972 179,090 436,063

(percent) (75) (25) (59) (41)

900 TotaJWaterWithdrawals,1990-96 900 Potable Water Withdrawals, 1990-96

700 700 .......

==soo isoo ...........

"° ": °tooo _:i_ tooo
I_ 1991 1992 199,3 1994 1995 1996 1990 1991 1992 %993 1994 1995 1996

O sutfi_ce water [:]ground water n surtace wwet ogr_Jnd water

Figure 5. Total and potablewaterwithdrawalsbysource
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Table 3, Total water withdrawals in 1990-1996 by county and water source (millionsof gallons)

YEAR Average
1990 1991 t_32 1993 1994 1995 1996 19_-1_6

County Sau_ce Source Souse Source Source Source Source Source
surface ground Total surface ground Total surface gr'zx_d TotaJ surface gnound Total surface ground TOtal Surface ground Total surface ground Total surface ground Total

water water water water water water water water water water water water water water water water

Aflant¢ 1.240 14,126 15,366 1.787 16.972 18,759 1,099 18.817 17,916 1,384 17,616 19.999 414 16.854 17,268 725 17.478 19,203 1.888 15.742 17,630 1,220 16,516 17,735

Bergofl 53,294 9.575 62,869 51,637 10,313 61.950 48,743 10.021 58,764 47.726 11,946 59.872 52.632 10.931 63.5_3 46.638 10.787 67,425 49.994 10,539 60.533 50,095 10,587 60,682
Burlington 33,602 2_713 81,315 35.429 28,619 64,049 22.307 27.970 50,277 40,975 28,855 69,829 64.146 32,069 96,215 77,902 29,216 107.118 58,629 26,231 84,860 47,570 28,668 76,238

Camden 2.356 24,591 26.947 1.847 25,523 27,369 1,791 25,226 27,017 1,255 25.752 27,007 948 25.212 26,160 1.045 25.979 27.024 986 21,793 22,699 1.450 24,868 26,318

CapeMay 1.020 7,873 8.893 1.020 7,595 8.615 1,037 7.658 8,695 958 8,375 9,333 837 8,189 9.026 372 8,211 8.582 531 7.9_6 8,437 825 _972 8.797
Cumberland 12,487 13,927 26,414 18,671 15,190 33,861 26.646 13,510 40,155 18,439 15.698 34,137 21.482 17.124 38,606 21,863 16,990 38,853 14.886 15,069 29,954 19,210 15,358 34.569

Essex 6,225 10,760 16.985 3.717 9,344 13,(_1 2.861 8.550 12,411 3,538 9,302 12,840 2,764 9.657 12.422 3.698 9,058 12.756 3.014 9.260 12,274 3.688 9,562 13,250
GlOcK:oster 19,_o8 13,981 33.949 25,187 14,057 39,243 25.489 13, 729 39,218 21,330 13.838 35,168 13.455 13.880 27,335 15.265 14,312 29,576 13,251 14,446 27,697 19,135 14,035 33,170

Hudson O 370 370 0 267 267 O 172 172 0 220 220 0 222 222 0 97 97 O 88 88 0 205 205

HuNerdon 59,912 4.388 64.300 54,364 4,521 58,885 46.1 l0 4,875 50,985 41,446 5, f12 46,557 42.5._8 5. f72 47.701 54.440 4.989 59,428 39,729 5.153 44,881 48.361 4,887 53,248

Mercer 207.104 4,339 211,444 178.390 4,782 183.172 195,647 4,619 200.266 202.713 4,797 207.510 195.779 4,707 200.486 180.148 4,773 1PA.921 172.960 4,245 177.205 190.392 4,609 195.001
Middlesex 511 16,200 16.711 768 18.677 19,445 388 1_924 18,312 477 21.009 21,488 456 22.152 22,608 745 20,213 20,958 1.986 20,838 22,P,24 762 19.573 20.335

Monmouth 17,964 12,386 30,350 17,386 9,078 27,263 18,735 7.946 26,681 18,702 8,854 27,556 18,266 8,702 26,9O*9 19,_ 9,G_5 29,044 16,825 _984 24,809 10,267 9,258 27,525

Morris 20,186 18,619 38.805 19,957 20.980 40,947 19.700 20,105. 39,804 19,124 22.038 41,161 17.617 22.608 40,225 17,39_ 22,333 39,725 18,597 22,397 40,994 18.939 21.299 40.238
Ocean 4.285 19,913 24.198 1.737 21.080 22,017 988 21,142 22.128 1.206 21.555 22,761 1,854 21.916 23,770 2.064 22.043 24,107 2.113 22,160. 24,273 2,035 21,40 f 23.436

PassaJ¢ 231.211 3.420 234.631 203.372 3,341 206.713 188,513 3.134 191.653 192.871 3,234 196.104 16_.523 3.0_1 172.554 150,328 3,141 153.469 126,517 3,012 129.529 180,334 3, f87 183.522

Salem 4.814 4,074 8.888 8.239 4,526 12,765 5,266 4,491 9.757 8,337 4,514 12,850 7,131 4,860 11,991 7.430 5,187 12,617 6.905 3,880 10,785 6,874 4,505 11.379
Somerset 37.090 2.6T/ 39.767 35,456 2,902 38,359 33.944 2,935 36,879 36,772 3.275 40,047 42.649 3,020 45,669 42,712 2,899 45,611 41.546 2,808 44,354 38.596 2,931 41.527

Sussex 641 5.898 6.538 683 5,664 6.346 608 5,805 0.414 706 6.279 6,9_ 472 8,241 6.714 479 6,520 6.999 561 _131 7.692 693 6,220 8,813

Union 4.833 5.626 10.499 6.414 6,374 12,788 4.722 5_923 10,645 4,340 5.509 9,849 4,531 5, I83 5.714 4,681 5,468 10,149 3.851 5,186 9,137 4,782 5,610 10.391
Warren 91,074 7,217 98.291 78,552 7,751 86.303 78,686 7335 86,422 57,0_2 7.727 64,789 66.279 7,852 74,131 74,0_39 7,976 82.015 71.033 4,892 75.925 73.818 7,307 81.125

Yeastytot=d 809.816 227,674 1.007.4_ 744.611 238,367 982.978 723.2_5 231.286 954.571 718.359 245,504 _4,864 723.764 249,583 973.347 721.956 246,724 968.680 645.824 230,759 876.582 726,945 238,557 965.502
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Table 4. Potable waterwithdrawals In 1990-1996 by county andwater source (millionsof gallons)

YEAR Average
1990 1991 1992 1993 1994 1995 1996 1990-1996

Soun_ Source SOU,_ Source Source Source Source Sour_
surface ground Total ! surface ,srouncl Total surface gr_J,'_ Total surface grour_ Total surface ground TotaJ surface ground Total surface ground Total surface ground Total

water water water water water water water water water water water water water water water water

At k_itic 91,5 11.755 12.671 ,5 12.E71 12.671 294 12.523 12.,517 428 12,581 13.009 147 13,322 13.469 5 13.086 13.091 913 12,52.1 13.434 386 12,637 13.,523

Bergen 52.455 8,450 60,905 50.765 9,166 58,932. 47.763 ,5,963 56.725 46,917 10,371 57.289 51 ._B2 9,SS1 61.643 46,(_3 9.517 55.540 49,482 9,671 59.153 49.341 9.400 58.741

Budinglon 1,268 f6,481 16,748 1,075 16.365 17.441 850 15,574 16.424 728 16,035 18.763 `572 16,254 17.2_a 831 16,720 17.551 4.251 15.127 19.378 1,425 15.937 17.362

Camden ,5 23.,511 23.511 ,5 24.798 24,798 0 24,692 24.`592 ,5 24.985 24,988 ,5 24,524 24.524 ,5 25.973 25.273 ,5 21.165 21.1,55 0.0 24,139 24.135

CapeMay ,5 5,809 5,_E ,5 9,869 6,869 0 5,726 5.726 O 6,1,51 6,181 ,5 5.882 `5.882 ,5 5.778 ,5,778 ,5 6,941 5,941 `5.`5 6,884 6,884
Cumberland 0 7,044 7,044 ,5 7,660 7.660 0 7,363 7.363 0 7.974 7,,574 0 9,033 ,5.(_.3 0 7.793 7,793 ,5 7,030 7,030 0.0 7.542 7,542

Essex 6,207 1,6,328 16,535 3.682 8,840 12,521 2.832 9,061 11.,593 3,467 8.750 12.217 2.7,53 9.160 11.863 3,630 `5.478 12.108 2.97`5 8,784 11.75,5 3,642 9,057 i2,736

Gloucester ,5 8.827 6,827 ,5 9,437 9.437 0 9,118 9.118 ,5 9.541 9.541 ,5 6,566 9.366 ,5 9.983 9,363 ,5 9,370 9,370 O 9.4G6 6,406
HZRI30_ 0 4 4 '5 4 4 0 4 4 (3 4 4 0 4 4 0 4 4 0 4 ,5 0.1 44 44

Hurdmdon 33,984 3,474 37,436 31.636 3,524 35,124 30.`597 3.5`57 34.465 32,928 3,699 36,627 31,287 3,819 35.106 32,327 3.802 36.64`5 29,020 3.942 32,961 31,793 3,690 35,483
Mercer 11.246 4,034 15,280 12.557 4,329 16,879 11.091 4,282 15.374 11,E2_ 4,396 16,223 11.7,57 4.384 16.141 11.625 4,404 16.029 11.133 3.987 15.120 11,60,5 4,259 15.863

Middlesex 303 f6,144 16,447 `590 12.479 13.07,5 219 12.347 12.566 31,5 14.025 14,343 2_ 15,078 15.280 446 14,672 15.119 1.880 13.614 16,494 566 13.194 13.760

Monmouth 17.660 11.828 29.488 10,846 9,294 26,140 18,235 7,304 25,538 17.926 `5,070 26,996 17,546 _936 25.481 1,5,006 8.192 27_187 16,467 7.362 23,830 17,369 `5,569 26,239
Morns 19.804 J6,501 36.305 19,526 I9.023 38,548 19,2363 18,043 37.296 18.586 19.550 36,136 17.120 19,243 366.369 16.851 19.027 36,87`5 16,1,54 1,5,,5,57 37.181 18,466 1,5.636 37.102

Ocean 1.736 f6,973 17.739 908 18.314 19,219 681 17.908 18.590 367 18.876 19,743 1.628 18,854 20.482 1.811 19.213 21.024 1.726 18.403 20,129 1.340 1,5.220 18,361

Passaic 36,334 3,164 36.488 J 84,599 3,129 87,728 87.192 2,977 36,170 87.220 3,074 36,294 80,212 2.936 36.148 ,59,121 2.983 92.104 63,708 2.861 66,568 79,341 3,01,5 82,359

Salem 479 2,233 2,712 469 2.409 2.`57`5 367 2.225 2.792 549 2J,51 2.731 494 2.154 2.648 492 9.223 2,715 412 2.0f5 2,427 495 2,206 2.700
Somerset 37.048 9,222 38.271 35,357 2,283 37,840 36.369 2,244 36.139 36.694 9.344 38,037 42.534 9.406 44,940 42.t_6 2.327 44.853 41.466 2.3(;0 43.766 36.,517 2.304 40.821

Sussex 607 3.336 3,975 624 3.531 6,155 589 3.629 4.21,5 369 3.805 4.47,5 441 4.113 4.554 457 4,084 6,541 437 4,13,5 4.`57`5 546 3.,510 4,336
Unk)n 1.736 3.734 5,5C2 1.748 4.509 6,236 1.738 4.166 5.904 1,805 3.880 5,685 1,954 3.529 5.483 1,887 3.808 3.695 1.873 3.608 5.481 1,325 3.891 6,715

warren 17 3,245 3,262 14 3.320 3,334 6 3.320 3.327 28 3,448 3.47`5 37 3.265 3.302 0 3.194 3,194 ,5 3.247 3.247 15 3.292 3,306

Yudytotal: 248.861 171,130 416,991 260.357 180.951 441,308 256.104 176,038 431,142 21B0.956 183,672 444.62? 2E1,,516 184.128 445,14,5 367.647 184,563 432.21,5 243,866 174,148 418.014 256,972 179,090 436,063
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Table 5. Average total and potablewater withdrawals by countyand source, 1990-1996

Average total withdrawals, 1990-96 Average potable water withdrawals, 1990-96

Source Source

County surface water ground water Total surface water ground water Total
million million million million
gallons % gallons % gallons % gallons %

Atlantic 1,220 7 16,515 93 17,735 386 3 12,637 97 13,023

Bergen 50,095 83 10,587 t 7 60,682 49,341 84 9,400 16 58,741

Burlington 47,570 62 28,668 38 76,238 1,425 8 15,937 92 17,362

Camden 1,450 6 24,868 94 26,318 0 0 24,135 100 24,135

Cape May 825 9 7,972 91 8,797 0 0 5,884 100 5,884

Cumberland 19,210 56 15,358 44 34,569 0 0 7,542 100 7,542

Essex 3,688 28 9,562 72 13,250 3,642 29 9,057 71 12,700

GIoucester 19,135 58 14,035 42 33,170 0 0 9,406 100 9,406

Hudson 0 0 205 100 205 0 0 4 99 4

Hunterdon 48,361 91 4,887 9 53,248 31,793 90 3,690 10 35,483

Mercer 190,392 98 4,609 2 195,001 11,605 73 4,259 27 15,863

Middlesex 762 4 19,573 96 20,335 566 4 13,194 96 13,760

Monmouth 18,267 66 9,258 34 27,525 17,669 67 8,569 33 26,239

Morris 18,939 47 21,299 53 40,238 18,466 50 18,636 50 37,102

Ocean 2,035 9 21,401 91 23,436 1,340 7 18,220 93 19,561

Passaic 180,334 98 3,187 2 183,522 79,341 96 3,018 4 82,359

Salem 6,874 60 4,505 40 11,379 495 18 2,206 82 2,700

Somerset 38,596 93 2,931 7 41,527 38,517 94 2,304 6 40,821

Sussex 593 9 6,220 91 6,813 546 13 3,810 87 4,356

Union 4,782 46 5,619 54 10,391 t,825 32 3,891 68 5,715

Warren 73,818 91 7,307 9 81,125 15 0 3,292 100 3,306

Yearly total 726,945 75 238,557 25 965,502 256,972 59 179,090 41 436,063
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The potable supply use group includes water that percent of total withdrawals). In descending order the
ends up being used for a variety of purposes. Although other use groups and their average annual water
eventual use by individuals for consumption is one demands were industrial (94 bg or l0 percent),
intended'use some purveyors supply water to a variety agricultural (49 bg or 5 percent), mining (33 bg or 3
ofusers, includingbothindustrialandcommercialusers, percent), irrigation (3.5 bg or 0.4 percent) and
under a permit that is classified as a potable supply. But commercial (0.6 bg or 0.06 percent). The volumes are
because the water comes from one set of mains, and a shown in figure 9.
person could consume any of it, the overall designation
as potable supply is applicable. Estimated withdrawals Appendix l shows yearly withdrawals for each use
from domestic wells are included in the potable supply group in each county. Appendixes 2 and 3 show water
use group, withdrawals by water region and watershed

management area, respectively, for each use group.
The irrigation use group includes water used to Appendix 4 shows yearly withdrawals by watershed

irrigate golf courses and other nonagricultural irrigation management area and use group by year.
uses. The agriculture water use group includes water
used for general agricultural use, irrigation of crops and Figure l0 shows demand by water region. This
aquaculture, highlights some interesting differences in water use

patterns. For example, the demand for water for power
Table 8 summarizes statewide water uses by use generation is almost entirely confined to the Upper

group and water source. During the period 1990-96 Delaware and Passaic water regions whereas
withdrawals for potable use were greater than for any agricultural use of water is primarily in the Atlantic
other use, an average of 436 bg annually. This is about 45 Coastal and Lower Delaware water regions.
percent of total withdrawals. Power generation is the
next biggest user at an average annual use of 349 bg (36

Withdrawals by Water Region

Under the New Jersey Department of

600 • ; ; ,, ; ,, ,, Environmental Protection watershed program the state

.... has been divided into 5 water regions (WR) and 20B _ ......

400 " , ,' ,.... , , watershed management areas (WMA) (Cohen, 1997).
'....__ These are shown in figure 2. The areas of the water

390 "" ' " ' ' ''-' .... "" regions are shown in table 13 and the watershedI ; , , ,
,, ...... management areas are in table 12.200 ...........................................
g
t1_ i i i i i i

-- i ...... i..............

100 • _. "i--- -';-- ---;--= Tables 9 and 10 detail annual withdrawals for total' ' ' ' ' '...... and potable water uses, respectively, by water region and
0 i i i i i I water source. Table 11 breaks out annual total

1990 1991 1922 1803 1994 1995 1908 withdrawals for each watershed management area.

-I- power generation_ potable supply .t industrial Appendix 4 shows, with one table per year for the period
1990-96, annual withdrawals by use group for each
WMA. Appendix 2 and 3 show withdrawals for water
regions and watershed management area, respectively, a80 .....

_" ,..... , , , , detailed description of withdrawals.

....._60 Table 9 shows that during the period 1990-96 the..... - ..... ,,...... ,,..... _,...... ,_.....
gg I _ i

= ._'. "_ i v i ,,_ Upper Delaware WR had the greatest average volume of
40 .... total and surface-water withdrawals, 333 bg and 313 bg

respectively. The Lower Delaware WR had the greatest

90 ........... ',...... ',....................... average annual ground-water withdrawal, 74 bg. The

greatest I-year surface-water withdrawal was 359 bg in
O _ : ._ _ _ . _ . _; 1990 in the Upper Delaware WR, the greatest 1-year

ground-water withdrawal was 80 bg in 1995 in the
1090 1091 1992 1993 1994 1985 1906 Lower Delaware WR.

mining _c irrigation--4v--commercial * agriculture

If only the potable water withdrawals are examined
Figure 9. Annual total withdrawals by water use, 1990-96 the pattern is different (table 10). During the period
(Note: Scales of the graphsdiffer inorder to highlight the range
of values.)

14



250 Potable suppl| vRhdlavil$ b| vat_ region. 1990-gs Pover genel&tion vithdliv&ls b| vale! region. 1990-98300• , , • , , , , , , , ,
i i i i i i i i i i i i

i + i i i _ _250 ..... _1 ..... J ..... b ..... q..... J ..... L .....
..... ..i .... p .... .i ..... p .... .t .... ..t ..... _ I i r i

_---_'_, .... "%._,_ , ,
...... J ..... _. .... J ..... r..... • .... .J .....

i i i i i i

I I I I I 4 _150 ........... J ..... {- .......... J ..... _- .....

IO0 ...... J ..... I. .... J ..... I ..... 4 ..... q..... "1_ i , , i _ ,
I i i i i i i _ _ I i t i
J i , I I I I I , •

i tOO.

I i _ ;I i i I i i J-

I _ UpperD_llw_r_ _ LowerDd_w_re I -4-- Upper Dtl_w_t --ik-- LowerO*_w_r_

Industr| vithdravals b 9 viler region. 1990-99 ] I A_I_IIUglII vitbdriv&ls b| vitel legion, 1990-96

_ ; ; ; ., ., ; , , , ,_.,_.,t _ I ; i *

_O ........ _ ,l" .... _, ..... *'..... T, ..... ,'..... 0 35 i ......
50 .... J.. __. .... a ..... i ..... • .... J .....

, , , , _ 30

......, , , _ 19 .... ' ..... -' -_ .....
20 - _ ' _ ' ' _ - - IO

,Oo,.................................,. - ,-- , - , - ......
1_90 1991 1992 1993 1994 1995 I$_ | / 1990 1_191 19_12 19'39 1_94 1995 19_

--.- pa.-_i¢ _ Rir_t_,e --_-- ,_tI=,¢,ti¢C_tal J L --•- pl_il¢ + R_lllI_ll _ Athlllti< Co*?._l_

Illig_ion lilhdl Ii_ils I) ! vltef liBg|ol_, I _g-_g Col_lnel ciil • le¢reitionll v|ih(hiVllS _| vitel

16o ....... region. I$_o-ggi i i i i i

_._ 40_- .... L .... L .... £ .... -_.... 2. -J ..... 0.30 . . . , , . ,

[ , , , , , , -- o_ , , ____,00.__.__*......._----_ ,0._...............;_-----,---------_---o

......... +0.20 _- .... _ ..... ,..... _ ..... , ..... _ .... _ .....

.... _ : : : : : ', •

|°"°t_-_ ....!--!-:'- _ ,o ,---_--,__,-_..

....i---i....._o...............0.05 .... _..... _ .... J .....
0.20 .... r .... r .... , .... = .... , .... _ ..... l _'-i ..... _-

O.OO 0.00 / I I I I I I
1990 1991 1992 1990 1994 1995 199_ 1990 1991 1992 1993 1994 1995 1996

Mini_ iit_dllvllJ bJ if|el legion, 19gO-ig

_si ; : ; ; ; ;
_, .... T .... T .... .I ..... i ..... i ..... r- ....

_. ....!- , , , ,.._

,gL._-_....i....i.....:.....:.....,'-....
+__0_ .... ._.... +t.... _,....................
.71 I I i

I + t I
:- 5 .... L. __

1990 1991 1992 1993 1994 1995 1996

"-'_" Upper D¢liwat_ "--,k'- Lower D_l_w_rt

Figure 10.Annual total withdrawals by water use and water region, 1990-96 (Note: Scales of the graphs differ in order to
highlight the range of values.)
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Table 8. Total withdrawals in 1990-1996 by use and water source (millions of gallons)

YEAR Avemge
1990 1991 1992 1993 1994 1995 1996 1990-1996

UN Group Source Source Source Source Source Source Source Source

surface 01o_ Total surface ground Totat surface ground Total surface ground Tota] surface ground Total surface ground Total surface ground TO_I surface gr_nd Total
water water waler water water water water water water water water water water water water water

Power

generation 430._D7 129 430.436 347.539 153 347.691 337,475 f49 337.624 355.612 181 355.793 347.490 222 347.712 320.400 257 320,657 301.388 261 301.650 348,602 193 348.795

Mining 13,845 12,480 26,326 19,369 9,836 29,205 27,944 10,168 38,112 19,704 12,255 31,958 22,959 14,283 37,241 22,857 14,223 36,880 15,954 16,420 32,374 20,347 12,8G9 33,157

IndusblaJ 94,201 24,540 118,741 84,667 22,851 107,518 79,774 23,013 102,787 49,420 23,431 72,852 63,731 23,304 87.034 64,968 21,074 86,PA2 61,421 23.040 84461 71,169 23,036 94.205

Commercial 0 422 422 0 470 470 0 541 541 1 677 678 3 585 588 13 580 593 116 503 619 19 540 559

POtabiewater 248.861 171.J30 419,991 260.357 180.951 441.306 256.104 175.038 431,142 260.956 183,672 444,627 261.016 f84.128 4.45,145 267.647 184.563 452.210 243.866 f74, f48 418.014 256.972 179.090 436.063s_p;y
Irrigation 436 1.932 2,368 721 2,533 3,255 525 2,330 2.855 579 3,359 4,238 883 3.054 3,937 955 3.375 4.330 664 2.402 3.156 723 2,725 3.448

AgxioJizure 22.165 17.041 39.206 31.958 21.572 53.530 21,464 20,047 41.510 32.788 21.930 54.718 27.684 24,007 51,690 45.316 _.653 67.969 22.414 13,893 36.307 29.113 20.163 49,276

Yearly total 8G9,815 22_574 1,037,490 744,611 238,367 982,978 723,285 23f,286 954,571 719,359 245,504 964,864 723,764 249,583 973,347 721,956 246,724 S68,680 645,824 230,750 875,582 726,945 238,557 _5,502
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Table 9. Total water withdrawals in 1990-1996 by water region and water source (millions of gallons)

YEAR Average total water

Water 1990 1991 1992 1993 1994 1993 1996 wlthdTawals, 1990-1996

region ,Source Source Source Source Source Source Source .Source

surface gtout)d Total surface groutld Total surface grout)</ Total surface ground Total surface ground Total surface groutTd Total surface g_Jr_d Total surface ground Total
water water water water water water water water water water water water water water water water

Passa¢ 310,090 36,990 347.080 278,171 38,428 316.599 259,171 37,031 296.201 262,589 39,995 302,584 241,917 38,474 280,391 217.453 37,558 255,018 187,564 37,852 235,41E 252,422 38,047 290,488

Raritan 42,992 36,083 78,075 48,081 39,312 82,394 40,058 37,362 77,421 43,060 40,883 83,943 48,822 42,271 91,094 49,488 40,337 89.886 48,776 39,693 88,469 45,183 39,420 84,603

AtJantJcCoastal 37,400 63,642 101,042 39,568 66,634 106,202 37,370 64.637 102,007 41,474 69.360 110,835 40,804 71,424 112,22E 54,240 66,707 120,947 35,906 63,904 99,810 40.966 66,616 107,582

UpperDetaw_re 359,020 18,463 377.483 312,127 19,195 331,322 321,172 19,617 340,789 302,023 20.630 322,652 305,285 21,347 326,63_ 309,219 21,952 331,171 284,399 19,303 303,702 313,321 20,072 333,393

LowetDelawa_e 60,315 72,495 132.810 71,663 74,798 146,461 65,514 72,639 138,153 70,214 74,636 144,95C 86,936 76,067 163,00_ 91,555 80,170 171,725 79,179 70,006 149,185 75,054 74.402 149.455

Yeeriytotal 809,816 227,674 1,037,490 744,811 238,367 982,978 728,285 231.286 854,571 719,358 245.504 964,864 723.764 249,583 973,347 721,956 246,724 968,680 645,824 230,759 876,582 728,945 238,557 985,502

Table 10. Potable water withdrawals in 1990-1996 by water region and water source (millions of gallons) ' ""

YEAR Aversge potable water

Water 1990 1991 1992 1993 1994 1995 1996 withdmwals, 1990-1996

region Source Source Source Source Source Source Souzce Source
surface ground Total surface ground Total surface ground Total surface ground Totat surface ground Total surface ground Total surface ground TolaJ surface ground Total
vcalBr water water water water water water water water water water water water water water water

passaic 141,343 33,445 174,788 158,363 34,857 193,220 156,756 33,823 190,579 155,915 36,216 192,131 151,749 35,238 186,987 155.396 34,428 189,823 134.082 35.273 169,356 150,515 34,754 185,289

Raritan 39,271 26,686 65,956 "37.700 20,567 57,266 36,392 28,239 64,630 39,757 30,120 69,877 45,450 31,742 77,191 45.780 31,450 77,880 46.117 29.556 75.874 41,495 29,623 71,118

AtlanticCo_tal 20,342 45,211 65,553 17,752 47,904 65,656 18,755 45,908 64,693 18,382 40,646 67,029 18,575 48,593 67,168 20,034 48,460 68,495 18,286 46,66# 64.955 18,878 47,342 66,221

UpperDelmvare 48,159 10,932 57.091 44,993 II,687 56,685 42,754 11,686 54,439 45,625 12,018 57.644 43,777 11,855 55,631 45,114 11,939 57.054 40,718 11,661 52,379 44,164 11,683 55,846

Lower Delaware 1,747 54,857 56,603 1,544 56,937 58,481 1,417 55,383 56,801 1,278 56,671 57,949 1,466 56,701 58,167 1,323 58,286 59,609 4,663 50,989 55,652 1,920 55,689 57,609

Yearfytotl8 243,861 171,130 419,991 260,357 180,951 441.308 256,104 175,038 431,142 280,956 183,672 444,627 261,016 184,120 445,14E 297,647 184,563 452,318 243,866 174,148 418,014 256,972 179,090 436,063

17



Table 11. Total wa_r withdrawals In 1990.96 by watorshed management area (millions of gallons)

iS<J0 I_1 1_32 1993 19_4 1995 1996 19go-19_6

wla_ lO_rt_nt Area _ ,_Jrce ,_ource ,_o_J[_ ,_JrCe ._ource Sour_ Wal "_rt_ mr
sufl_ _'-rc_nd Total surf_oe ground Total surf_ _-rout_ Total surtac_ ground TOtal sufla_ _ Total 8urfa_ _nd Total surfa_ _nd TO_I surfa_ _c_Jr_ Total
water water wato¢ watsr water wafer water water

p_mal¢ (Wat_ Region t )

RamapoP°mlP(°n'pi_nrcck' Wanaque aIRf 67.437 5.745 347.06073'181278.17188'7765.945 94.7211 259.17191'7555.513 296.20197"268262.58991't916.270 3_.58497'461241.91784"1955.780 280._9189"97693.339 5.872 255.01299'21167.845 5.679 235.41673'52483.506 5.829 89.335

Lowerp_s._4ica_Ss_lcIle 183,218 7.972 191.191 134.628 8.414 143.042: 116.556 8.40t 124.957 120.781 9.616 130.397 100.377 8.876 lt2,253 76.701 8.565 85.266 78.118 8.815 84.933 115.91t 8.666 124.577

Hackensack and pascack 34,148 2,079 36,227 31,912 2,X33 34,046; 29,224 2.057 31,281 28,845 8,346 31,191 34,831 2,12*J 36,957 27,245 2,193 29,438 32,838 1,998 34,835 31,292 2,133 33,425

L_p_iclWtl_panyimdRockaway 25.2_7 21,1_ 46482 22,(LR5 21,935 44,790 21.636 2f,¢_0 42,696 21.772 2f,763 43,535 19,513 2f,E;92 41,2_5 20.168 20,929 41,0_7 20,765 21.359 42,124 21,714 21,419 43,133

I_lm 310,_JO 36,990 38,428 318,59_ 37.031 39,995 38,474 217,453 37,558 ;97,564 37.852 252,422 38,047 290,469

Rsrltan (Water Roglon 2)

EETJd)o_.Rahway a_l W_ 4.S_0 6.093 11.0_3 6.433 6.781 13,214 4.842 6.408 11_1 4.443 £030 t0.473 4.54.9 5._-.4 10.502 "4,213 5.803 10.51B 4.024 5.228 9.252 4,256 6.042 10.899

Northar_Souti_BriulchRantan 45G 6.184 6.640 385 6.349 6.735 _7 6.451 8.947 4G0 7.204 7.664 441 _3_5 7.776 470 7.334 7.804 411 ;_012 7.423 432 6.838 7.270

LoweiRarttan, South_ndLawrerce 37,374 18,148 55,522 36,054 _0.2_5 56,260 34,611 18,651 53,262 37,913 21,445 59.358 43,625 22.782 66,407 43,994 21,208 65.202 44,245 21,907 66,153 39,688 20,621 60,309

Millstone 172 5.658 5.830 L_08 5,977 6,185 2_ 5,8_2 6,061 243 6,2G_ 6,448 208 6,200 6,408 312 5,993 6.304 95 5,546 5,641 207 5,919 6,125

42.992 36.083 79.075 43.081 39.312 82.394 40.058 37.362 77.421 43.060 .fO.883 83.943 48.822 42.271 91.094 49.488 40.337 89,226 48.776 39._3 88.469 45.183 39.4_0 84.603

At _nti_ Coaml ('Water Region 3)

Monm_Jth C_unty 17.728 9.827 27.555 17.002 7.091 24.093 17.934 6.072 24.006 17.310 6.771 24.080 17.019 6.321 23.340 18.579 6.290 24.869 15.761 5.667 21.428 17.333 6.862 24.196

BameoatBay 4.t66 f8.557 22.724 1.591 20.379 21.969 863 _0. f48 :_1.011 1.103 20.969 22.072 1.817 21.218 23.035 1.964 21.439 23.423 1.893 21.594 23.487 1.912 20.6f5 22.532

M_bcaa]ldW_zttng t2,953 14.719 27,671 19.273 14,81506;(_234"0_ 16.537 13.865 30.402 20,785 f5.850 36.63_ 20,011 f9,249139.26012.228 32'301 14,_$6 46,S_7 15,271 13,840 29.711 19,676 15,291 34,966G_e_l Egg _ an_ Tuckahoe 2,.549 f$,41_ 17._4 1,697 18,_ 120.-51_ 2,0_ 19,24,3 21.249 2,242 19,$24 22,166 1,944 19,261 21,20_ 1,347 18,745 _J.G_32 2,368 17,222 19,590 2.0Q2 18,387 20,4G9

Capa May County 4 5,;24 5,t27 4 5,448 5,452 29 5,310 5,339 34 5,_6 5,880 13 5,376 5.388 29 5.537 5,566 13 5,581 5,594 19 5,460 5,478

lure 37,400 63,642 101.042 39,568 66,634 37,370 64,637 t02,007 4t,474 _r_ 110.835 40,804 71,424 54.240 66,707 120,947 35,906 63,_:04 $9,210 40,966 66,6f6 107,582

Ug_erDelaware 1_,323 13,722 119,_45 91,807 14,191 105,99a 88,799 14,2"98 101,097 57,2_J _4,767 72.077 68,092 _5,388 83,479 88,_8 16,009 104,877 76,432 13,551 89,_182 _2,,_30 14,56l _6,65l

WalkJII.Pohuck and pa_t=ng 605 1,6G0 2,205 646 f,644 2,290 591 1,774 2,365 663 1,982 2,646 445 8.144 2,589 448 2,056 2,504 547 2,079 2,625 564 1,897 2,461

377,483312.127 331,_ 237'327244,050 3,8_0247,930236,74_ 3,8X6 240,564219,903 3,887223,790207,421 3,673211,094230,687 3,6X4234,282CentralDelaware 253,G_2 3.f41 256,233 2t9,874 3,359 2_3.034 2"33,783 3,_45 340,7_ 322,652 _05,2P.5 32_,63_ 309,219 21,952 331.171 303,702imlm 359,020 18,*f_ 19,195 37.t,t72 X9,617 302,_ 20,630 81.347 284,399 19,303 313,3_1 20,072 333,293

LOWerDelswarl (Watm" R_ll_ 5)

Maunco. Salem and C.o_af_sey 17.076 18._X 35.967 24.555 IB.985 43.540 3t.70_ 17.G<J6 48.804 26.486 19.751 46.237 28.456 22.2_9 50.715 29.098 83.007 52.105 21.842 20.623 42.465 25.603 20.087 45.690

Lowl_rDelaw_.o 21.958 _5._;' 46.985 29.0_0 26.420 55.4_3 2_.8_9 20.467 47.276 22.0t8 20.594 42.612 13.641 19.386 33.027 15.529 f9.764 35.294 t6.82t 23.570 40.391 20.837 2_.;75 43.012

Rancocas 6.970 23,486. 13_,81030'457. 71'6636"87523,839 146,46t30'714 2,615 29,437 138,t53_'052 6.461 2_.._8 144,85034'8585,227 28,886 163.00334'1148.P39 31,B02 171.72540'5614,519 20+_ 149.t8524'7245.918 26,579 32.497

14,311 5._1 19,402 11,153 5,554 18,706 4,_?. 5,638 10,020 15,249 5,893 21,143 39,6t 2 _,_36 45,147 3_,169 5,597 43,766 35,$97 5.609 41,606 22,696 5,560 _13,2F,6

_tm 60.315 7R.49_ 74.798 65.514 72.639 70.214 74.636 06.936 76.067 91.555 80.170 79.179 70._05 75.054 74.408 149.455
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1990-96 the Passiac WR had the greatest average water withdrawal was 22 bg in 1995 in the Rancocas
volume of potable-water withdrawals, 185 bg as well as WMA.
the greatest average volume of potable surface water

withdrawals, 151 g. The Lower Delaware had, on Table13. Sizeofwaterregions
average, the greatest volume of ground-water

withdrawals for potable use, 56 bg. No. Water Region Area Percent
(mi.2) of state

Table 12. Size of watershed management areas I Passaic 953 12.2

No. Watershed Management Area Percent 2 Raritan 1,284 16.5
Area (nil. 2) of state

3 Atlantic Coastal 2,453 31.5

I Upper Delaware 746 9.6 4 Upper Delaware 1,226 15.7

2 Walkill, Pohuek and Papakating i 208 2.7 5 Lower Dela_'are 1,872 24.0

3 Pompton, Pequannock, 238 3.1
Wanaque and Ramapo

4 Lower Passaic and Saddle 181 2.3
Annualtotal withdrawalsby water re_JOrlI 1990-96

5 Hackensack and Pascack 165 2.1 _. ]_4°° : ' i ! J j

6 Upper and Middle Passaic, 369 4.7 _ :_ _iii__iiiiiiii_i_ill

WhippanyandRockaway 8_ 250 ! J i .! __t ................... i.......... i ................. !.... :.......
7 Elizabeth, Rahway and 180 2.3

Woodbridge _ 2001 ......... : ......... 2'.......... _......... : ......... !......... _.........
8 North and South Branch Rafitan 468 6.0 _,so ........ _--X"'I ......,0 t j-i _
9 Lowo, So.thand 1..................".........-'.........:.........:.........=........Lawrence 352 4.5 O i ! i i ! i

1990 1991 1992 1993 1994 1995 199_
10 Millstone 285 3.7 -x-- Passaic -.11--aa_tan -o'- AtI_ c Coab'tel

--0-- L_perOela,_-o "-_-- LoverOelaware
I 1 Central Delaware 272 3.5

Figure 1I. Annual total withdrawals by water region, 1990-96.
12 Monmouth County 333 4.3

13 Bamegat Bay 664 8.5

14 Mullica and Wading 626 8.0 Withdrawals by Physiographic Province

15 Great Egg Harbor and 590 7.6 New Jersey consists of four physiographic
Tuckahoe provinces. These are, from northwest to southeast,

16 CapeMayCounty 241 3.1 Valley & Ridge, Highlands, Piedmont, and Coastal Plain
(fig. 3). Each province is generally marked by a

17 Mauriee, Salem and Cohansey 668 8.6 distinctive topography and underlain by a characteristic

18 LowerDelaware 493 6.3 geology. The area of each, and its percentage of New

Jersey's total area, is shown in table 16. The following
19 Rancoeas 465 6.0 description of the provinces is excerpted from the NJ
20 Crosswicks 246 3.2 Geological Survey, 1994.

During the period 1990-96 the Central Delaware Table 16. Size of physiographicprovinces

WMA had the greatest average volume of total and Province Area(mi.2) Pereentofstate
surface-water withdrawals, 234 bg and 231 bg
respectively. Most of this water was used for power CoastalPlain 4, 668 59.9

generation as detailed in appendix 3, table 3-11. The Highlands l, 009 13.0
Rancocas WMA had the greatest average annual

ground-water withdrawal, 27 bg. The greatest l-year Piedmont 1,582 20.3

surface-water withdrawal was 253 bg in 1990 in the ValleyandRidge 528 6.8
Central Delaware WMA; the greatest 1-year ground-
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Table 14. Total water wit hdz-awa Is in 1990-1996 by physiographic province and water source (millions of gallons)

YEAR Average total wi_drawals

Physlo- 1_0 t991 tS92 1993 1994 1995 1996

graphic Source Source Souse Source Source Source Source Source

province sudace ground Total surface ground Total surface j_urld Total surface 8round Total surface ground Total surlace ground Tolal sLidaoe ground Total surface ground Total
water water water water water water water water water water water water water water waler water

CoastalPlaJn 292,710 139,931 432,642 275,874 145,478 421,352 283,505 139,620 423,125 295,331 148,049 443,380 305,992 151,534 457,526 315,566 148,790 465,356 278,540 137,162 415,702 292,503 144,509 437,012

Highlands 120,952 22,651 143,603 115,133 23,493 138,626 109,638 23,509 133,147 84,431 25,322 109,754 102,493 26.352 128,845 115,335 28,525 141,860 104,841 23,882 128,123 107,461 24,534 131,994

Piedmonl 338,124 48,185 386,308 297,523 52,278 349,801 273,568 50,834 324,403 282,600 54,675 337,274 269,420 54,082 323,5C_2 233,869 52,544 288,414 217,627 81.766 269,394 273,247 52,052 325.299

Vatley&Ridge 58.030 16,907 74,937 56,Q61 f7,118 73,199 56,574 1_322 7"J,896 58,998 f7,458 74,456 45,859 17,616 63,474 57,185 17.854 75,050 45.416 f7.948 63,364 53,735 1;_462 71,197

Yeariytotal 809,816 22;_874 1,037,490 744,611 238,367 982,978 723,285 23f,296 954,571 718,359 245,504 964,864 723,764 249,583 973,347 721,956 246,724 968,680 645,824 230,759 879,58_ 726,945 238,557 965,502

Table 15. Potable water withdrawals in 1990-1996 by physiographic province and water source (millions of gallons)

YEAR Average total w_thdrawa_
Ph_<)- 1990 1_'1 1992 1993 1_J4 1995 1996

8mptdc Source Sour_ Soun_ Source SOU_ Source Source Source

W °vl_e surface ground Total surface ground Total surface gro(xx/ Tot_ surface ground Total surface g,_und Total surface grou/_ Total surface ground Total surface ground Total
water water water water water water water water water water water water water water water water

CoastalPlaJn 22.205 98,124 120,330 19,393 102,9,_ 122.340 20,734 98,258 118,991 20,643 102,695 123,337 20,787 102,533 123.320 _2,297 104,312 126,60_ 24,468 93,945 118,413 21,504 100,402 121.906

H_ghlands "72,991 14,8,38 87,829 78,543 15,754 94,297 78,570 15,609 94,179" 83,147 16,723 99,870 79,632 16,836 96,468 82,879 16,636 99,515 72,355 18,488 88,843 78,303 18, f26 94,429

Piedmont 153,041. 41,434 194,475 161,783 48,307 207,089 156,207 44,073 200,281 156,490 47,024 203,513 160,147 47,363 207,510 162,019 48,098. 208,11_ 146,60' 48,053 192,660 156,813 45,336 201,949

• . Valk_y & Ridge 624 16,734 17,357 637 16,944 17,582 592 17,098 17.691 677 I_230 17,_)7 450 17,3_6 17,847 457 17,517 17,974 437 I_662 19,099 554 17,226 17,780

Yemdytotll 248,861 171,130 419,991 260,357 1BO,95f 441,308 256,104 175,038 431,142 260,956 183,672 444,627 261,816 184,128 445,145 267,647 184,563 452,21C 243,866 174,148 418,014 256,972 179,090 436,(]63
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The Valley & Ridge Province occupies the most of surface water intended for potable use (157
northwestern New Jersey. It is underlain by faulted and bg). This is primarily due to several surface-water
folded sedimentary layers of sandstone, shale and reservoirs located on this province in Morris and Passaic
limestone that range in age from Cambrian to Devonian Counties. Aquifers in the Coastal Plain supply the largest
(570 to 345 million years old). Alternating belts of volume ground water destined for potable use, an
erosion-resistant sandstone and easily-eroded shale and average of 101 bg annually during the period 1990-96.
limestone create the long, parallel northeast-southwest
trending ridges and valleys characteristic of this
province. Ground-Water Withdrawals by Aquifer

New Jersey is underlain by geologic units of many
The Highlands Province is south and east of the different types and ages. An aquifer is a geologic unit

Valley & Ridge. It is underlain predominantly by that can yield economically useful quantities of water.
granite, gneiss and some marble of Precambrian age (1.3 The ability of New Jersey's aquifers to yield water varies
billion to 750 million years old). Granite and gneiss are widely and depends on many factors. In general, sands
resistant to erosion and underlie a hilly upland dissected and gravels and limestones form the most productive
by the deep, steep-sided valleys of major streams, aquifers, whereas clays, silts and crystalline rocks are the
Several northeast-southwest trending belts of poorest. Additional discussion of the aquifers of New
sedimentary rocks (equivalent in age to the rocks of the Jersey is given in Herman and others (1998).
Valley & Ridge Province) are in the Highlands. These

belts form long, parallel ridges and valleys. The The aquifers of New Jersey are combined for this
Highlands is bounded on the southeast by the Piedmont report into 14 different aquifer groups. Two additional
Province and separated from it by a series of major groups are included, one for estimated withdrawals from
faults, including the Ramapo and Flemington Faults. domestic wells, and one for withdrawals from wells

where the purveyor has not specified an aquifer.
The Piedmont Province is primarily underlain by

interbedded sandstone, siltstone, mudstone, shale, Withdrawals from domestic wells cannot be

conglomerate, basalt and diabase of Late Triassic and assigned to individual units based on available data.

Early Jurassic age (230 to 190 million years old). Small Thus withdrawals assigned to each aquifer group are
areas are underlain by older carbonates and crystalline actually underreported. In counties with significant
rocks. The land surface is a broad lowland interrupted by number of domestic wells and few public water systems
long, generally northeast-southwest trending ridges (such as Warren and Sussex Counties) these small-
underlain by erosionally-resistant basalt and diabase, diameter wells account for as much as 50 percent of total

ground-water withdrawals.
The Coastal Plain Physiographic Province lies

southeast of a line running from Trenton to Carteret (the Table 17 lists the aquifer groups and the general
'Fall Line'). It is underlain by unconsolidated and geologic units assigned to each. The Potomac-Raritan-
semiconsolidated sediments ranging from Cretaceous to Magothy (PRM) aquifer can be divided into three water-

Miocene in age (135 to 5.3 million years old). These bearing units- upper, middle and lower. Where possible,
sediments consist of layers of sand, silt and clay that dip PRM withdrawals are assigned to one of these units.
gently to the southeast and continue under the Atlantic However, some purveyors do not specify from which
Ocean (fig. 4). They range in thickness from a PRM unit a well is withdrawing water. Accordingly, a
featheredge along their .northwest border with the separate category is included for unspecified PRM
Piedmont Province to more than 4,500 feet near Atlantic withdrawals.

City. The Coastal Plain is generally flat to very gently
undulating. However, resistant gravel or iron-cemented
sediments underlie upland areas and isolated hills.

Table 14 shows annual total withdrawals by
physiographic province. The Coastal Plain supplies the
surface and ground water, at an average annual rate of
293 and 145 bg respectively.

Table 15 shows annual withdrawals of potable
water. The Piedmont Province supplies, on average, the
largest volume of potable water (202) bg. It also supplies
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Table 17. Aquifergroupsandaquifers Withdrawals In Water Supply Critical Areas

Aquifer As a means of addressing significant ground-water
group_ Aquifer declines in the New Jersey Coastal Plain the DEP

instituted a 'water supply critical areas' program in the

A glacialdeposits in northernNew Jersey 1980s. Two water supply critical areas were defined, the
first in the northeast Coastal Plain and the second in the

B surficialdeposits in southern New Jersey Camden area (fig. 12). More information on these areas

C Kirkwood, Cohansey is available from the Bureau of Water Allocation
(BWA), NJDEP.

D Rio Grande, Atlantic City 800-foot sand

Each water supply critical area applies to a specific
E Piney Point, Vincentown set of aquifers. Each aquifer has a defined 'depleted zone'

F Wenonah, Mt Laurel, Englishtown where ground-water levels have declined so
significantly that the resource is in danger. Bordering

G upper Potomac-Raritan-Magothy each depleted zone is a 'threatened margin' where
ground-water declines may accelerate salt-water

H middle Potomac-Raritan-Magothy intrusion. The DEP has ordered reductions in ground-

I lower Potomac-Raritan-Magothy water withdrawals in the depleted zones of the affected
aquifers and no additional withdrawals in the threatened

J undifferentiated Potomac-Raritan-Magothy margins (table 19). The plan is that a reduction in
withdrawals will allow ground-water levels to recover to

K Brunswick Group acceptable levels. BWA assigns a code to all production
wells based on well location, aquifer tapped, and

L Lockatong, Stockton withdrawal volums (table 20).

limestone, dolomite and marble in the Valley
M and Ridge and Highlands Provinces Water supply critical area 1applies to four aquifers:

the Wenonah-Mt. Laurel, the Englishtown, the upper
all other consolidated bedrock in the ValleyN

and Ridge and Highlands Provinces Critica_Area 1
composite

P unknown (not specified in BWA records depleted zone

Q domestic well pumpage, no aquifer specified

CriticalArea2
1. From Hoffman and Mennel, 1997. threatenedmargin--

CriticalArea2
Table 18 lists total annual water withdrawals from depletedzone

the aquifer groups.Tables in Appendix 1 show annual
ground-water withdrawals from eachcounty by aquifer
group. Appendix 5 summarizeswithdrawals in seven
tables (one for each year between 1990 and 1996) by
county and aquifer group. A detailed list of allgeologic CriticalArea1
units in New Jersey with reported withdrawals and compositethreatened
which aquifer group each is assigned to is included as margin
appendix 6.

The Potomac-Raritan-Magothy aquifer system
supplies by far the largest volume of ground water, 72 bg
annually, on average. The productivity of this unit is well
known and relied upon by many municipalities in
southern New Jersey. Note: This map is generalizedand is notsuitableforcriticalarea determinations.

Figure 12. WaterSupply critical areas on New Jersey
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Table 18. Total water withdrawals In 1990-1996 by aquifer group (millions of gallons)

AQUIFER GROUP

nerthern southern Rio Piney Wenenah. Potomac-Radtan-Magothy Brunswick Locka- Paleozoic and
Year New New Kirkwood Grande Point, Mr. Laurel, Proterzoic Un- Domestic Total

Jersey Jersey & super- tong,

surficiala surficiala Cohansey 800-fOOtsandVincen-townEnglish-townupper middle lower knownUn- group Stockton carbO-natescrystal-lineknown wellsa

1990 28,800 2,050 46,616 6,795 1,309 6,432 18,317 15,379 13,514 25,016 19,640 699 6,367 1,919 5,752 29,069 227,674

1991 32,889 2,144 51,954 6,511 2,032 6,692 23,758 21,621 20,898 8,362 23,375 992 6,092 2,136 551 29,361 238,367

1992 30,912 1,192 51,529 6,342 1,949 5,395 22,452 19,604 22,705 6,203 23,704 974 6,140 2,291 273 29,621 231,286

1993 93,613 3,349 53,358 7,156 1,987 5,899 22,753 20,166 21,828 9,177 25,544 1,050 6,649 2,424 639 29,913 246,504

1994 92,235 3,736 54,872 7,331 1,714 9,223 23,288 21,546 21,210 6,246 25,796 1,065 7,940 2,771 998 30,213 249,583

1995 31,784 3,507 53,811 7,442 2,229 6,844 23,768 21,484 22,411 5,517 24,426 877 8,403 2,933 797 30,490 246,724

1996 29,670 3,462 50,431 7,340 1,765 5,667 22,197 18,277 18,853 6,140 23,641 796 7,989 2,771 977 30,782 230,759

average 31,415 2,777 51,796 6,988 1,855 6,450 22,362 19,725 20,203 9,523 23,732 922 7,083 2,464 _ 1,341 29,921 238,557

a) Notshownon figure3.
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Table 19. Pumping reductionsorderedfor regulatedaquifers in WaterSupplyCriticalAreas 1and 2

WaterSupplyCriticalArea Aquifer Zoneor margin Pumpingreductionscutbackto:

Deplete_lzone 50 percentof 1983rates
Mt.Laurel-Wenonah

Threatenedmargin 1983rates

Depleted zone 50percentof 1983rates
Engllshtown

"Threatenedmargin 1983rates
]

UpperPotomac-Raritan-Magothy Depletedzone 60percentof 1983rates

(OldBridgeSand) Threatenedmargin |993 rates

MiddlePotomac-Raritan-Magothy Depletedzone 50percentof 1983rates

(FardngtonSand) Threatenedmargir_ 1983rates

Depletedzone Averageof 78percentof 1983rates

2 AllPotomac-Raritan-Magothyunits maximumyearlyratereportedbetween
Threatenedmargin" I983and 1991

Potomac-Raritan-Magothy (PRM), and the middle available. By 1996 few of these alternative water sources
PRM. Each aquifer has its own depleted zone and had come online (Robert Oberthaler, NJDEP BWA,
threatened margin (fig. 13). A 'composite' critical area personal communication, 1998).
consists of the surface expression of each of the four
aquifers and is shown in figure 12. Most withdrawal Table 21 and figure 14 show yearly withdrawals
reductions in water supply critical area l were from the depleted zone and threatened margin for water
implemented in 1990 as supplies from Me new supply critical area 1. Ground-water withdrawals from
Manasquan Reservoir became available, the depleted zones of the four aquifers declined from

approximately 9 billion gallons in 1990 to 6.5 billion

Table 20. Codes forWaterSupplyCritical Area wells gallons in 1996. The most significant declines have been
in middle PRM where withdrawals from the depleted

Code Meaning zone have declined from 3.4 to 1.6 billion gallons
no. between 1990 and 1996, a 53 percent reduction. Note

I Well is in thedepletdzone of a regulatedaquifer that the middle PRM aquifer has two separate depleted
zones and threatened margins (fig 13). The pumping

2 Well is in the threatened margin of a regulated reductions have resulted in a significant rise in water
aquifer levels as indicated by the Allair observation well,

tapping the Englishtown aquifer in Monmouth County
Well is within the eomposited area of a critical (fig. 16).3 area but does not tap a regulated aquifer

4 Wellisnotloacatedin aeriticalarea Table 22 and figure 15 show yearly withdrawals
from the depleted zone and threatened margin for water

Well taps the depleted zone or threatened margin supply critical area 2. Although water supply critical
5 of a regulated aquifer but produces less than 3.1 area 2 includes parts of Ocean, Atlantic, Cumberland

million gallons per month and Salem counties (fig. 12) no withdrawals are reported
from the three regulated aquifers in these counties.

Water supply critical area 2 restricts withdrawals
from three aquifers, the upper, middle and lower PRM Tables 21 and 22 include withdrawals from the
aquifers in the Camden area (fig 12). The depleted zone undifferentiated PRM. This is required because some
and threatened margin for each aquifer are the same. purveyors do not report which specific PRM aquifer
Withdrawal reductions in water supply critical area 2 are (upper, middle or lower) supplies water to the well. For
being implemented as alternative water sources become water supply critical area 2 the depleted zone of each
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Table 21. Withdrawals in water supply critical area 1, 1990-1998 (millions o! gallons)

YEAR

1990 1991 1_2 1333 1994 1595 1996

County Aquifer Zone Zone Zone Zone Zone Zone Zone
Deplet- Throat- TOTAL Deplet- Threat- TOTAL Deplet- Threat- TOTAL Deplet- Threat- TOTAL Deplat- Threat- TOTAL Oeplet- Threat- TOTAL Oep[et- Threat- TOTAL

eO ened ed ened ed ened ed enecl ecl ened ed ened ed ened

Middlesex PRM. upper 12 4.181 4.19; 162 6.331 6,494 47 6,333 6,379 108 6.105 6.21_ 233 5,927 6.160 202 6.066 6,271 179 6.141 6,3zu
PRM. middle&lower 1,141 163 1,30_ 2,427 125 2,551 2,625 114 2.739 3,160 199 3,35.( 3,354 206 3,560 2,446 64 2,50_ 1.964 52 2,016
undifferentialed 0 205 205 O O O 0 0 0 0 0 O O O O 0 0

county sum 1.153 4.548 5,702 2,589 6.4336 9.045 2,672 6.446 9.118 3.268 6,305 9.57; 3.587 6.132 9,720 2.647 6.133 8.78C 2.143 6.193 8.336

Wenonah-Mt Laurel 369 0 369 146 0 146 172 O 172' 221 O 221 154 0 4,154841 186 0 189 143 0 14;_
Monmouth county sum: 9,132 6,771 4,481 4,957 6_0 5,267

Eng_ishtown 1,231 9 1.240 497 10 507 423 5 428 502 14 515 586 11 597 632 15 647 544 9 552
2.823 3.050 50 3.100 2.613 37 2.6502.863 2.779 44

PRM. upper 2.758 28 2.786 3.333 25 3,355 2.454 23 2,477 2.838 26

undifferentiatedPRM. middle&lower 2.8961.262 47583 2.9791T757 2.089168 508O 2.597168 1.1950 2080 1.40_ %1520 2060 1.36_ 1.021O 2460 1.2 1.062O 2720 1.33_ 8460 207O %0530
8,536 596 6,229 543 4,245 236 4.712 245 4.540 302 4.931 336 4.145 253 4.3_u

Ocean Englishtown 336 0 336 1.375 0 1.375 1.113 0 1.113 814 O 8t4 665 0 665 713 0 713 637 0 (_/

72 2, _63"0,_t_,_611 114 726 701 50 751 631 46 677 682 47 728PRM upperPRM, middle&lower 135O 4490 449135 1.802656 54040 2,342695 1_848558 516 1,903 491 2,395 1,133 267 1,400 1,187 424 1,611 1,071 613 1_684
county sum: 471 449 920 3,834 579 4,413 3,518 588 4,106 3,333 606 3,935 2,500 317 2,816 2,532 470 3,001 2.390 660 3,0:)0

GRANDTOTAL:J 10,161 5.593 15,754Jt2,65t 7,578 20,2291 10,435 7,270 17,705J 11,309 7,156 18,464J10,626 6.751 17,377J 10,110 6.939 17,o48J8,679 7,105 15,784

Table 22. Withdrawals In water supply cdtical area 2, 1990-1996 (millions o1 gallons)

YEAR

1330 1991 1332 1993 1994 1995 1996

County Aquifer Zone Zone Zone Zone Zone Zone Zone
Deplet- Threat- TOTAL Deplet- Threat- TOTAL Depict- Threat- TOTAL Deplet- Threat- TOTAL Oeplet- Threat- TOTAL Deplet- Threat- TOTAL Coplat- Threat- TOTAL

ed ened ed ened ed ened ed ened ed ened ed ened ed ened

Bndington PRM, upper 1,235 225 1,46G 1,980 177 2,157 1,710 151 1,86( 2,016 137 2,147 2,133 106 2,23 <. 2,167 123 2,230 1,934 131 2,065
PRM, middle 125 1,909 2,634 1,437 1,938 3.374 1,333 2,278 3,672 1,569 2,432 4,001 1,924 2,329 4.25z 1,802 2,469 4,271 1,733 1,786 3,519
PRM. lower " 914 1,556 2,47C 1,268 1,660 2,92_ 1,371 1,546 2.917 1,117 1,444 2,561 1.091 2,261 3.351 1,371 2,214 3,585 1,256 1,397 2.653

undifferentiated 2173 425 2.69E 1,213 410 1,62_ 1,082 428 t,511 1.113 635 1,748 922 362 1728.= 1,C67 415 1,481 1,062 314 lr376
countysum: 4,448 4,114 6,562 5,898 4.185 10,08_ 5.556 4,404 9,960 5,808 4,648 10,456 6.070 5,058 11,121 6,346 5,221 11,567 6,986 3,628 9,614

Camden PRM, upper : 3,799 0 3,79E. 4.219 0 4,219 4,233 O 4,289 4,211 0 4,211 4,427 0 4,427 4,211 0 4,211 2,333 0 2,333

PRM. middle 1,546 8 1,55,_1; 2,627 0 2,527 2,772 0 2,772 2,460 0 2,460 2,534 4 2,539 2,706 2 2,702 1,785 0 1,785
PRM, lower 6,574 O 6,574 6,582 24 8,605 7,818 9 7,828 7,574 5 7,579 7,397 8 7,405 7,549 37 7,586 5,511 43 5,555

undifferentiated 2_164 750 2,914 11170 1,166 2,335 872 4.568 6T440 915 4,647 5.562 933 4.722 5_655 901 5.628 6_529 1T122 791 1T913
count/sum 14.082 758 14.8401 14.497 1.189 15.686 16.752 4.577 20.329 15.160 4.652 19.812 15.291 4.735 20.026 15.360 5.667 21.027 11.412 834 12.247

: 5,605 8,372 8,039 7,550 3,873 3,508 382 7,240 3,153 315 3,468_>80_1 7,449 3,890

3,621 2,962 338 3, 3,561 3133,907 3,307 314Gloucester PRM, upper 1,474 337 1,811 3,550 357
PRM, middle 448 308 756 717 503 1,221 579 449 1,028 220 461 559 527 1,086 687 471 1,158 624 460 1,085

PRM, lower 1,833 196 2,029 1,529 541 2,070 1,266 926 2,181 1,297 624 1,921 1,429 627 2,056 1,303 653 1,957 1,238 607 1,845

undifferentiated 1f339 O 1,009 865 309 1.174 942 266 lr209 1.309 339 1.649 226 208 434 113 122 236 313 175 489
county sum 4.764 841 6.6_2 1.711 6.084 1.955 5.788 1.762 5.775 1.674 5.611 1.629 5.329 1.558 6.886

GRANDTOTAL:J 23,294 5,713 _.oo7127,057 7,085 _.142127,392 10,936 38,328)26,756 t1,062 37,810127,136 11,467 38,603)27,318 12,517 39,8341 22,726 6,020 28.746
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Figure 14. Withdrawals from water supply critical area l's depleted zone and threatened margin (Note: Scales for graphs differ in
order to highlight the range of values.)
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Figure 15. Withdrawals from ",rater supply critical area 2's depleted zone and threatened margin (Note: Scales for graphs differ in

order to highlight the range of values.)
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Allalre State Park (well 25.0429)
Engllahtown Aquifer
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Figure 16. Water levels in the Allaire Observationwell, Englishtown Aquifer.

P1_dVlunitisidenticalsothisuncertain_doesnotcreatea Domestic wells are not required to obtain a permit to

problem. But in water supply critical area l the depleted withdraw water, but are required to obtain a permit for

zone defined in the upper and middle P]_vl aquifers do the well itself. All users with the capacity to pump

not exactly coincide. The Bureau of Water Allocation 100,000 gallons per day or more are required to obtain an

determined which aquifer to assign the well to in these allocation permit, report withdrawals regularly and,

areas and thus determined if it fell within the regulated depending on the volume of the withdrawals or other

part of the affected aquifers, significant criteria, perhaps meet additional

requirements.

Withdrawals By Allocation Permit The BWA tracks withdrawals under 1 registration, 3

The Bureau of Water Allocation (BWA) regulates permit and 1 certification series (table 23). Each is

nondomestie withdrawals of (rash water in New Jersey. described briefly below and in table 23.

Table 23. Withdrawal summary by allocation registration, permit and certification series (billions of gallons)

Year
Series Description of series

1990 199t 1992 1993 1994 1995 1996

10000W surface- & ground-waterwithdrawals
registrations 2.115 2.025 2.820 3.361 3.476 4.075 3.063 at a rate less thanor equalto 100,000gallonsper day

2000P& surface- & ground-waterwithdrawals
142.577 136.890 134.960 99.234 120.461 125.119 115.490 for industrial golf-course, and

2000E permits institutionaluse

surface-waterwithdrawals for
4000PS permits 479.743 393.485 390.477 409.525 396.983 367.123 342.858

industrialand publicsupply

5000 permits 347.047 370.442 358.155 371.046 373.579 376.934 348.086 surface- & ground-waterwithdrawalsfor public supplies

Agricultural 36.939 50.775 38.538 51.785 48.636 64.939 36.303 surface- & ground-water withdrawals
certifications for agricultural use

Domestic 29.069 29.361 29.621 29.913 30.213 30.490 30.782 ground-water withdrawals by domesticwithdrawals wells for household use

Sum 1,037.490 982.978 954,571 964,864 973.347 968.680 876.582

28



The lO000W registration series applies to surface- ranged from 343 billion gallons (in 1996) to 480 billion
and ground-water withdrawals at a rate of 100,000 gallons (in 1990).
gallons per day or less. This includes withdrawals for

potable and nonpotuble water supply. Annual The 5000 permit series applies to surface-and
withdrawals by the registrations in this series ranged ground-water withdrawals greater than or equal to
from 2 billion gallons in 1991 to 4 billion gallons in 100,000 gallons per day for public-supply purposes.
1995. Annual withdrawals sanctioned by all certifications in

this series ranged from 347 billion gallons in 1990 to 377
The 2000P and 2000E permit series applies to billion gallons in 1995.

surface-and ground-water withdrawals greater than or

equal tol00,000 gallons per day for industrial, golf The agricultural certification series applies to
course, remediation and institutional use. Annual surface-and ground-water withdrawals for agricultural
withdrawals sanctioned by the permits in this series use. Reported annual withdrawals sanctioned by all
ranged between 99 billion gallons (in 1993) and 143 permits in this series range from 36 billion gallons in
billion gallons (in 1990). 1996 to 52 billion gallons in 1993.

The 4000PS permit series applies to surface-water Withdrawals from domestic wells are not regulated
withdrawals greater than or equal to 100,000 gallons per by the BWA. Withdrawals from these wells are
day for industrial and public supply use. Annual estimated to have risen from 29 billion gallons in1990 to
withdrawals sanctioned by all permits in this series about 31 billion gallons in 1996 (table 1).

PRECIPITATION AND WITHDRAWALS

Figure 17 and table 24 show precipitation in New irrigation for cropsand for golf courses. Figures 19, 20
Jersey for 1990-96. These data reflect statewide and 21 show precipitation and seasonal water demands

averages as reported by the New Jersey State for potable, irrigation and agficultural uses, respectively.
Climatologist. The driest year was 1995, with an average The data are also shown in table 25. For these tables,

of 40.81 inches of rain, 1996 the wettest, with 59.98 winter is defined as the months January-March, spring is
inches. It is possible to examine the relationship between April-June, summer is July-September and fall is
withdrawals and precipitation. For this analysis October-December. The withdrawal data do not allow
withdrawals from domestic wells are excluded because for a more exact representation of the seasons. Some
no data are available to break them out by monthly purveyors did not report monthly withdrawals, only an
values. The potable, irrigation and agricultural water annual volume. These purveyors were eliminated from
demands were calculated based on reported monthly the seasonal analysis.
withdrawals in the files of the Bureau of Water

Allocation. The following analysis is based on data for 1990-96.
It is valid only for the range of precipitation observed.

It is assumed that potable, irrigation and agricultural

water use has the strongest correlation with During the spring, withdrawals for potable purposes
precipitation. Figure 18 is a plot of withdrawals vs. ranged between 99 and 111 billion gallons. On the
precipitation. In general, the wetter the year, the less average, for every inch of rain exceeding 8 inches
water is needed. This correlation is not always exact; received during the spring, the volume of water
1994 was the third wettest year between 1990 and 1996 withdrawn for potable water use fell by 1.4 bg. During
but had second highest potable water demand, the summer (when withdrawals ranged between 104 and

116 bg) withdrawals declined by 1.6 bg for every inch of
Potable, irrigation and agricultural water demands have rain exceeding 11 inches. Fall and winter withdrawals
a strong seasonal component. During the growing season ranged between 89 and 105 bg but do not appear to be
more water is needed. The potable water use group correlated with precipitation.
includes all water supplied to homes in New Jersey,
including lawn watering in the summer The irrigation During the spring, withdrawals for nonagricultural
use group includes withdrawals for all nonagricultural irrigation ranged between 0.7 and 1.5 bg. For every inch
watering purposes. The agricultural use group includes of rainfall received exceeding 8 inches withdrawals
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Figure 17. Average New Jersey precipitaton, 1990-1996.
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Figure 22. Historical and projected potable water withdrawals and sotnce, 1925-2010. Note: Data sources in table 25. Gaps in graph
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decreased by 79 mg. During the summer, irrigation withdrawals figure is based on dividing reported
withdrawals ranged between 1.3 and 2.4 bg with a withdrawals by the area of New Jersey. In general total
decline of 166 mg for every inch of rain exceeding I l withdrawals are equivalent to approximately 7 inches of
inches. Fall and winter withdrawals ranged between 0.15 rain, and potable water withdrawals a little over 3 inches.
and 0.56 bg and are not correlated to state-wide average

precipitation. Table 24. Average precipitation and total and potable
water withdrawals (expressed as inchesoverNew Jersey)

Agricultural withdrawals during the spring ranged
between 9.7 and 15.0 bg during the period 1990-96. For Totalwithdrawals Potablewithdrawals

each inch of rain received exceeding 8 inches Avgppt _ _ _ = _ _ _._withdrawals decreased by 1.0 bg. During the summer, Year (in)I _ ta '_ _
agricultural demands ranged between 10.1 and 25.1 bg, ;_ _ _ _ ;_ ._, _. o
with a decline 0f2.3 bg for every inch of rain exceeding
11 inches. Fall and winter withdrawals ranged between 1990 49.07 7.65 15,6 3.10 6,3

6.9 and 12.1 bg and are not correlated with rainfall. ' 1991 43.16 7.25 16.8 3.26 7.5

This analysis might be improved by looking at 1992 42.11 7.04 16.7 3.18 7.6
monthly instead of seasonal values of water demand and

1993 45.29 7.12 15.7 3.28 7.2
precipitation. It could also be improved by using county-
specific monthly rainfall and withdrawals instead of 1994 48.07 7.18 14.9 3.28 6.8

statewide values. 1995 40.81 7.15 17.5 3.34 8.2

Table 25 shows average precipitation in New Jersey 1996 59.98 6.47 10.8 3.08 5.1

for the period 1990-96. It also shows total and potable i Average precipitation (inches)water withdrawals expressed as inches of rain. The
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HISTORICAL AND PROJECTED WATER DEMAND

Mostprevioussummationsof waterwithdrawalsin
Table25.Seasonalprecipitationandpotable,irrigation New Jerseyhave beenconfined to potablewater. Some,
andagricultural water withdrawals, 1990-1996 specificallythe series of U.S.Geological Survey reports

(forexample, Nawyn, 1997a), includenonconsumptive
Withdrawals demands• This report includes all water demands.

Preeipi- (millionsofgallons)for: Because of the differingscope of these investigationsit
Season Year tatlon_ Potable is in placesdifficult tocompareestimatesof wateruse by

Irriga- Agri¢ul-
(in) water tion 3 ture 4 different compilers. It is perhaps easiest to compare

supply_ estimatesof potablewaterdemands.
1990 I1.50 90,507 186 9,689

1991 8.03 88,624 147 11,288 Table 26. Estimated county demands and
nonpower withdrawals, 1990 and 1995 (millions of

_ 1992 11,20 96,699 169 7,883 iallons)
b

1993 11.77 88.994 197 11,050 Year

_ 1994 6.84 92.741 299 10,223 1990 1995
= County

1995 14.63 94,097 262 12,075 Total With- Total With-
demand * drawals 2 demand _ drawals 2

1996 16.71 90,552 251 6,952

Atlantic 18,493 15,366 19,218 17,936
1990 14.17 98,688 682 9,712

Bergen 48,570 62,869 48,724 57,425
1991 8.99 105,363 1,214 13,842

Burlington 58,997 48,812 62,947 82,019
1992 9.56 103,328 980 10,714

_ Camden 30,412 26,947 30,958 26,949
1993 8.43 106,526 1,479 14,795

"_ Cape May 10,119 8,769 10,464 8,582
< 1994 10.29 109,639 1,292 14.990

• Cumberland 19,208 26,414 19,801 38,688
1995 8.09 111,235 1,267 18,646

Essex 63,823 16,985 60,455 12,756
1996 14.00 101,250 1,022 9,579

Gloucester 16,726 33,949 17,422 28,894
1990 14.20 103,689 1,196 10,097

Hudson 29,834 370 30,694 971991 14.78 113,399 1,551 16,971

Hunterdon 7,107 64,300 7,590 59,425
_ 1992 13,97 104,414 1,346 12,474

Mercer 17,597 16,843 18,072 184,902
_- _ 1993 12.53 114,646 2,171 18,476

Middlesex 53,037 16,707 54,104 20,892
< 1994 14.42 110,950 1,789 15,323

1995 10.67 115,904 2,401 25,114 Monmouth 30,759 30,350 31,345 28,465

Morris 20,976 38,805 21,389 39,708
1996 16.84 104,478 1,533 10,648

Ocean 24,672 24,198 26,641 23.938
P_ 1990 9.20 95,421 304 9,704

E Passaic 23,046 70,943 23,557 153,459
o 1991 11.35 104,560 343 11,662

¢_ Salem 9,922 8,888 10,135 12,135

_ 1992 7.38 96,734 361 9,363

_ 1993 12.63 105,019 391 10,684 Somerset 10,777 39,767 I 1,234 45,599g
Z Sussex 7,484 6,536 8,049 6,999
,.: 1994 16.52 101,602 557 11,325

"_- 1995 7.42 100,315 400 12,112
Union 36,779 7,394 36,725 10,149

Warren 8,832 41,841 8,976 81,979
1996 12.48 90,959 350 9,128

I Statewide average, based on monthly precipitation data reported sum 547,170 607,054 558,500 940,997
by the NJ State Climatologist.
2 Sum of reported monthly withdrawals for potable supply I. From CH2M Hill and others, 1993, task 3.

excluding domestic wells 2. Total withdrawals from this report, excluding
• 3 Irrigation use for watering for nonagricultural uses (such as golf

courses) powergeneration.
4 agricultural use includes irrigation for crops, stock watering and
other agricultural practices
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Table 27. Source of potable water withdrawn in New Jersey, 1925-2010 (billions of gallons)

Water Water Water Water

Source _ Source _ Source _ Source

Year _ _ _ Year _ _ [ Year g Year _ _ _

1925 91 33 124 a 1946 127 49 176 A 1967 176 100 267 a 1989 231 147 378 E

1926 93 32 124 A 1947 136 51 184 A 1968 191 110 310 A 1990 249 171 420 F

1927 93 33 126 A 1948 137 53 190 A 1969 194 116 310 A 1991 260 181 441 F

1928 99 36 135 A 1949 134 55 189 A 1970 215 123 338 A 1992 256 175 431 F

1929 106 39 145 A 1950 129 58 186 A 1971 208 120 328 A 1993 261 184 445 F

1930 1134 39 143 A 1951 136 57 193 A 1972 207 119 326 A 1994 261 184 _ 445 F

1931 97 38 135 A 1952 140 59 199 A 1973 209 123 332 A 1995 268 185 452 F

1932 94 38 131 A 1953 142 62 _ 204 A 1974 205 132 337 A 1996 244 174 418 F

1933 91 33 124 A 1954 142 63 I 204 A 1975 212 135 347 A 1997 --

1934 94 34 129 A 1955 150 71 221 A 1976 ..... 1998 --

1935 96 37 133 A 1956 146 66 212 A 1977 ..... 1999 --

1936 96 36 132 A 1957 152 72 224 A 1978 2000 265 176 441 G

1937 93 36 129 A 1958 144 72 216 A 1979 2001 --

1938 91 36 127 A 1959 157 77 234 A 1980 226 164 391 B 2002 --

1939 95 38 133 A 1960 162 82 244 A 1981 2003 -- , -- _ -- , --

1940 98 41 139 A 1961 167 87 !254 A 1982 ..... 2004 --

1941 106 42 148 A 1962 171 90 261 A 1983 ..... 2005 272 181 453 G

1942 110! 43 152 A 1963 174 94 267 A 1984 2006 -- :-

1943 117 45 163 A 1964 179 101 I 279 A 1985 ..... 2007 --

1944 123 47 170 A 1965 176 102 277 A 1986 2008 --

1945 127 49 177 A 1966 173 107 1280 A 1987 205 149 354 C 2009 --

1988 270 158 428 D 2010 278 185 463 G

Data sources-- A: Havens and Emerson, Inc. and others, 1980;B: Solley, Chanse and Mann, 1983;C: Merend, 1989; D: Sarella, 1992;E: Nawyn and Clawges,
1995; F: this report; G: CH2M Hill and others, 1993.

Figure 22 and table 27 show how the demand for Overall demand has increased from 124 bgd in 1925 to 418 bg

potable water has increased in New Jersey since 1925 and how in 1996. It is projected to increase to 463 bg by 2010 (CH2M

is projected to increase in the future. The demand is also Hill and others, 1993).
broken down into ground-water and surface water sources.

COUNTY DEMANDS

The data reported here are based on site of nonconsumptiveusesaspowergeneration, lnorder tobemore
withdrawal, not use. Water in New Jersey is commonly consistent with this approach, the withdrawals column in table

exported from one county and used in another. This results in 26 does not include withdrawals for power generation.

some counties showing water withdrawals not in proportion to

their population. For example, Hudson County shows For some counties where little or no water is

extremely few withdrawals. Most of its water is imported transferred across state lines (such as Cumberland County) the

from Passaic County. Table 26 lists water demands by county, difference between demand and withdrawals in table 26 may

along with reported withdrawals in that county, be due to agricultural nonconsumptive use of water (primarily

for cranberry cultivation). The state has also begun a more

The water demand estimates are from the task 3 exact recording of agricultural water use in the last few years

report of the New Jersey Statewide Water Supply Plan that has uncovered more use for this purpose than previously

(CH2M HILL and others, 1993). That report primarily thought (Diane Zalaskus, Bureau of Water Allocation,
examines consumptive use of water. It does not consider NJDEP, oral communication, 1998).
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The counties that export the most water are explained by noting that the exporting counties contain
Hunterdon, Morris, Passaic, Somerset and'Warren. The large surface-water reservoirs that supply water to the
counties that import the most water are Bergen, Essex, importing counties. Nawyn and Clawges (1995) discuss
Hudson, Middlesex, and Union. This pattern is the transfers of surface water throughout the state.

CONCLUSIONS

Water withdrawals in New Jersey have averaged water, on average 293 and 145 bg annually respectively.
966 billion gallons (bg) annually during the period 1990- However, if only withdrawals for potable use are
96. Potable water use accounts for the greatest demand, considered, then the Piedmont province supplies the
between 400 and 450 bg a year. Power generation is the most surface water (I 57 bg annually on average)
next greatest use, between 300 and 430 bg annually, whereas the Coastal Plain supplies the most ground
Water used for power generation may or may not be water (100 bg annually).
nonconsumptive, depending on the cooling

methodology. Total withdrawals in New Jersey correspond to
approximately 15 percent of precipitation, on a statewide

On average, 75 percent of total water withdrawals average. Withdrawals for potable use are between 5
and 59 percent of potable water withdrawals are from percent and 8 percent of precipitation. Withdrawals for
surface water. The relative importance of ground and potable water, irrigation and agricultural use show a

surface water as a source of potable water withdrawals in strong inverse correlation with precipitation during the
each county varies. During the period 1990-96, ground growing season. During the period 1990-96 summer
water supplied 100 percent of potable water actually agricultural withdrawals declined about 2.3 bg for every
withdrawn in Camden, Cape May, Cumberland, inch ofrainfallexceedingl0inches.
Gloucester, Hudson and Warren Counties, but only 4
percent of potable water withdrawn in Passaic County. In water-supply critical area 1 in southern New

These numbers are not always indicative of the source of Jersey withdrawals in the central depleted zone have
water actually consumed in each county. For example, declined from 9 bg in 1990 to 6.5 bg in 1996. The
much of the surface water withdrawn in Passaic County declines have been most pronounced in the middle PRM

is exported to Hudson and Bergen Counties. aquifer which has shown a 53 percent reduction in
withdrawals in the area. Significant withdmwal

The greatest l-year reported total withdrawal was in reductions in water supply critical area 2 had not yet
Passaic County where 235 bg was withdrawn in 1990. been significantly implemented in 1996.
Of this, 231 bg was surface water, making it the largest
l-year withdrawal of surface water. Burlington County The data reported here have five important

reported the greatest l-year ground-water withdrawal, qualifications: (1) Withdrawals are reported on the .basis
32 bg in 1994. Hudson County reported the lowest one- of water source, not the site of water use. (2) Water
year withdrawal, 88 mg in 1995, all from ground water withdrawn is not equivalent to water consumed - the
and mostly for industrial use. reported volume of surface-water withdrawals do not

imply an equivalent volume in streamflows. (3) Only
The Central Delaware watershed management area fresh-water withdrawals are summarized here, saline-

reported the greatest 1-year withdrawal, 256 bg in 1990. water withdrawals are not included. (4) All nondomestic
The Upper Delaware water region reported the greatest withdrawals are summarized from reports filed by the
l-year withdrawal, 377 bg in 1990. These figures .water purveyors with the New Jersey Department of
include both surface and ground water. Environmental Protection. Inaccuracies in these reports

were corrected where possible but some may carry over
The Potomac-Raritan-Magothy (PRM) aquifer to the data in this report. (5) This report does treat the

system supplied the most ground water as reported by destination of the water after it is used, such as discharge
water purveyors, an average of 72 bg annually during the to the ocean or to a stream. Thus there is no analysis of
period 1990-96. Undoubtedly the PRM additionally consumptive or depletive water use in this report.
supplied much water to domestic wells. However, it is
not possible to determine what percentage of the The Bureau ofWater Allocation (BWA) intheNew
statewide volume of water withdrawn for domestic Jersey Department of Environmental Protection
purposes (about 30 bg annually) comes from the PRM. (NJDEP) regulates fresh-water withdrawals by users

who have the capacity to divert 100,000 gallons per day
In terms of total annual withdrawals, the Coastal or more. All nondomestic withdrawals are based on data

Plain province supplies the most surface and ground from reports submitted by the regulated community.
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Appendix A. Details of county withdrawals.
Average Use of Water

Table A1. Atlantic County Total Withdrawals 14.000 'i_ 1
20.000 / 12.000 .

Total withdrawals by source 18.000

(mllliongallons) 16,000 .....
10.000

Year Water source Total _ 14.000 _ 8,000 -surface qround o ¢=
1990 1.240 14.126 15.366 _ 12,000 _ 6,000-

1991 1.787 16.972 18.759 m 10.000 _ 4.000
1992 1.099 16.817 17,916 o_ 8.000 E1993 1.384 17,616 18,999 =
1994 414 16,854 17,268 _ 6.000 2,000
1995 725 17.478 18.203 4.000 0-
1996 1.888 15.742 17.630

avera,e 1.220 16,515 17,735 2.0000 _,'_'C_ 3_ _,cJ"_ O_3_.'0"__'_O_" _,_'_" " " "1990 1t;431 1992 1993 1994 1995 1996 _ O_lZ*_

O surface II ground
O surfaceII ground

Withdrawals by use group (million gallons)
WATER USE

Year Power Generation Mining tadustrial Commercial &recreation Potable water supply Imgation Agncultural
Water source Water source Water source Water source Water source Water source Water source

Sun'ace Groundl Total Surface Ground I Total Surface Ground I Total Surface Ground Total Surface Ground I Total Surface Ground I Total Surface Ground I Total
1990 O O 0 0 0 0 0 556 556 0 180 180 916 11.755 12.671 0 150 150 324 1.485 1.809
1991 0 0 0 0 O 0 0 475 475 0 201 201 0 12.671 12.671 0 153 153 1,787 3.473 5.259
1992 0 0 O 0 0 O 0 779 779 0 180 180 294 12.523 12.817 O 177 177 805 3.158 3.963
1993 0 O 0 0 O 0 0 1.088 1.088 0 227 227 428 12.581 13.009 O 335 335 956 3.384 4.340
1994 0 O 0 0 O 0 0 1,005 1.005 0 217 217 147 13.322 13.469 0 205 205 267 2.105 2.372
1995 0 0 0 0 O 0 0 732 732 0 233 233 5 13.086 13.091 0 316 316 720 3.111 3.831
1996 0 0 0 0 0 0 0 836 836 0 213 213 913 12.521 13.434 16 221 237 958 1,952 2.910

average 0 0 0 9 0 0 0 781 781 0 207 207 386 12.637 13,023 2 223 225 831 2.667 3.498

Average Source of Withdrawals

Ground-wafer withdrawals by aquifer rlroup (million [lallons)
AQUIFER GROUP TotaJ PoL_hie

WenD- wtthd_,._Ls w_thdra_ats

Year no.th- south- Cohen- Rio Piney nah. Mt Magothy-Rar_tan-Potomac Lc<:kao Paleozoic & 7% 3%
em NJ ern NJ sey. Grande Point. Laurel, Bruns- tong. Proterzoic Un- Domes- Totaltic

un- wick Stock- carbon- crystal- I known wells
surf/c/el sur6cial Kirk- 800{1. Vincen- English upper middle lower known tonwood sand town town ares line

1990 0 0 9.000 2.597 292 0 0 0 0 0 0 0 0 0 15 2.222 14.126
1991 0 14 11.656 2.706 319 0 0 0 O 0 O 0 O O 25 2.253 16.972
1992 0 124 11.393 2.676 341 0 0 0 O 0 0 0 O 0 11 2.271 16.817
1993 O 467 11.646 2.852 337 O 0 O O 0 0 0 0 O 26 2,287 17,616 93%
1994 0 393 10,806 3.183 161 O 0 O O O 0 0 O O 11 2,299 16.854
1995 O 238 11.544 3.183 192 O 0 O 0 O 0 O O O 7 2.314 17.478
1996 O 297 9,896 3.020 169 0 0 0 O O 0 0 O 0 28 2,332 15.742

avera_le O 219 10,849 2,888 259 0 0 O 0 O 0 0 O 0 18 2,282 16,515 [_] surface-water _ greund-watar
withdrawals withdrawals

Alldata, exceptestimatesof domesticwell pumpage,ate frompurveyor_leneratedreportssubmittedtothe Bureauof Water Alk_caEon,NJDEP
Anaiyslsbasedon locationof waterwithdrawals,notlocationofwater use.
Oniy fresh-waterwitt_rawalsare summartzed.
Notallwi_drawals are consumptive.Surface-waterwithdrawalsdo not implyan equivalentreductioninstreamflow.
The irrigationusegroup includesall non*agrk:ultaralirr;gation.Irrigationfor agricuRuraluse inin the agriculturalusegroup.



Appendix A. Details of county withdrawals.

Table A2. Bergen County Total Withdrawals 60,000 Average Use of Water
60.000

50,0c0 ..................... _ ............
Total withdrawals by source

(million gallons) 50,000 " - - -- - - --:- .... _-" .... -- .... --- ...... _ 40.000 ................................• o
Year Water source Total _ "_

surface qround o 40.000 ............... _= 30.000 ...............................
1990 53.294 9.575 62.869 _ <_
1991 51.637 10.313 61.950 ca 30.000 ............... -- _ 20.000 ...............................
1992 48.743 10.021 58.764 _ E

1993 47.72611.94659.672 _= 20.000 .......... 10,000 .................... ei ..... ..... I1994 52.632 10.931 63.563 _ ....... r1995 46.638 10.787 57.425 0 --
1996 49.994 10,539 60.533 10.000 ' ' '

ave.,eS00961068780882 l II l I-I I-I
b

0 . 1_s <to

O surface II ground
Withdrawals by use group (million gallons)

WATER USE
Year Power Generation Mtain9 Indust,4al Commercial& recreation Potable water supply Irrigation A_r_cultural

Water source Water source Water source Water source Water source Water source Water source
Surface Groundl T°ta' Surface GroundI Tota, Surface GroundI Total Surface Ground I Tote, Surface GroundI Total Surface Ground I Total Surface Ground I Tota,

1990 0 0 0 0 O 0 839 992 1.830 0 38 38 52.455 8.450 60.905 0 95 95 0 0 0
1991 0 0 0 0 0 0 872 935 1.807 0 40 40 50.765 9.166 59.932 0 162 162 0 10 10
1992 0 0 0 0 O 0 981 912 1.892 0 35 35 47.763 8.963 56.725 0 111 111 0 0 0
1993 0 0 0 0 O 0 728 1.273 2.001 0 43 43 46.917 10.371 57.289 80 238 318 O 21 21
1994 0 0 O 0 O 0 543 978 1.521 O 40 40 51.982 9.661 61.643 108 245 353 0 7 7
1995 0 O O 0 0 0 529 937 1.466 O 31 31 46.023 9.517 55.540 86 300 386 O 1 1
1996 0 0 O 0 0 0 434 616 1,050 O 18 18 49,482 9,671 59.153 78 229 307 O 6 6

average 0 0 9 0 0 0 704 949 1.652 O 35 35 49.341 9,400 58.741 50 197 247 0 7 7

Average Source of Withdrawals

AQUIFER GROUP TOtal Potage

Year north- south- Cohan- Rio Piney Weno- withdrawals
em NJ em NJ sey. Grande Point. nah. Mt. Magothy-Raritan-Potomac Locka- Paleozoic & withdrawalsLaurel. Bruns- tong, Proterzoic Un- Domes- Total 17.._r. _tic

u_ wick Stock- carbon- crystal- known wells _ssurficla !sudicial Kirk- 800 fl- Vincen- English. upper middle lower k n tonwood sand town town ates line
1990 2.730 0 O 0 0 O 0 O 0 0 6.034 0 O 0 38 773 9.575
1991 3.017 0 0 0 0 O 0 0 0 0 6.472 0 0 0 51 774 10.313 3%
1992 2.650 0 O 0 0 O 0 0 0 O 6.576 0 0 0 16 779 10.021
1993 3.081 O O 0 0 O O O O O 8.071 0 0 O 11 783 11.946 84%
1994 2.740 0 O 0 0 O 0 0 O O 7.399 O 0 0 6 786 10.931
1995 2.635 0 O O O 0 O 0 O 0 7.356 O O O 6 790 10.787
1996 2,711 0 O 0 0 0 0 0 O 0 7.036 0 O O 0 792 10.539

avera_ta 2.795 0 O O O O 0 0 O 0 6.992 O O O 18 782 10.587 _ surface-water _ ground-water
withdrawals withdrawals

date.exceptestimatesof domesticw_gpumpage,are frompurveyor-generatedreportssubmi_edto the BureauofWaterAgocatinn.NJDEP
Anaiyolsbasedon locationofyeater withdrawals,not locationof wateruse.
Only;msh-v_mr _lrawals are summarized.

all v_thdrawalsare consumptive.Surtace-waterwithdrawalsdonot implyan equivalentreductionI_ sb'eamflow.
i_gabanusegroupinckJdesall non-agricuRuralirrigation.Irrigationforagdcultaraluse in in theagriculturalusegroup.



Appendix A. Details of county withdrawals.

Table A3. Burlington County Total Withdrawals 30,00o Average Use of Water

90,000 i

Year surface ground o 15.C00
1990 33,602 27,713 61.315 "_ 50,000
1991 35.429 28,619 64.049 c= 10.OOO
1992 22,307 27,970 50.277 _ 40,000-
1993 40,975 28,855 69.829 -- 30,000- 5,000
1994 64,146 32,069 96.215 E
1995 77,902 29,216 107.118 20,000 - 0
1996 58,629 26.231 84.860 ' '

0 surtace I ground

Withdrawals by use group (million gallons) D surface• ground
WATER USE

Year power {SeneratJon Mining Industrial Commercial & recreation Potablewater supply Irdqation A9,dcultaral
Water source Water source Water source Water source Water source Water source Water source

Surface Groundl Tota, Surface Ground I Tota, Sur_ac.e Ground I Total Surface Ground I Tota, Surface Ground] Tota, Surface Groundl Tota, Surface Ground I Tota,
1990 12.503 O 12,503 O 1.661 1,661 0 1,655 1.655 O 5 5 1,268 15,481 16,749 86 315 401 19,745 8.597 28.342
1991 9,489 O 9,489 O 1.286 1,286 0 1.449 1.449 O 8 8 1,075 16,365 17,441 99 286 385 24,766 9.225 33,991
1992 2,974 O 2.974 O 1.365 1365 O 1.420 1.420 O 12 12 850 15,574 16,424 68 307 375 18,415 9.291 27.706
1993 13.781 O 13.781 0 1.653 1,653 O 1.284 1,284 O 15 15 728 16.035 16,763 66 363 424 26,405 9,505 35,910
1994 39,027 6 38,027 O 1,456 1,456 0 1.324 1,324 0 18 18 972 16.254 17,226 47 417 464 25,099 12,600 37,700
1995 36,513 6 36,513 0 1,521 1.521 27 1,191 1,217 O 19 19 831 16.720 17,551 114 434 547 40.418 9.332 49,750
1996 34_719 O 34,719 0 1,719 1_719 0 1_405 1,405 0 16 16 4,251 15,127 19,378 67 376 443 19,592 7,589 27,181

average 21,144 O 21,144 O 1.523 1,523 4 1,390 1,393 O 13 13 1,425 15.937 17,362 77 357 434 24.920 9,448 34,368

Average Source of Withdrawals

Ground-water wifhdrawals by aquifer flroup (million gallons)

AQUIFER GROUP To_al Potabe
Weno- _thdra_s

Year north- south- Cohan- Rio Piney nah, Mt. Magothy_Raritan-Potomac Locka- Paleozoic& _thdrawaLs
em NJ em NJ sey, Grande Point. Bruns- tong, Proterzoic Un- Domes- Total 8%tic

Kirk- 800 ft- Vincen- Laurel, wick Stock- carbon- crystal- known wells 38"t,English upper middle lower un-
surficia surticia wood sand town town known ton ates line

1990 0 O 8.967 0 552 1,588 1,505 4334 2,685 5,675 0 0 0 O 37 2,371 27,713
1991 O 0 9,229 0 555 1,642 2,207 5.670 3,352 3,533 0 0 0 0 38 2.393 28,619
1992 O 0 9,597 O 552 1.404 1,910 5,941 3,538 2,597 0 0 0 O 39 2,393 27,970
1993 O 0 9,764 O 556 1.775 2,218 6.415 3.060 2,609 0 O 0 O 58 2,399 28355
1994 0 0 9,409 O 445 5.261 2,312 6.881 3,965 1,354 0 O 0 0 23 2,419 32,069 92%
1995 0 0 8,195 . O 878 2,865 2,295 7,178 4,069 1,285 O O O 0 14 2,448 29,216
1996 0 1 8,122 0 534 1,341 2.149 6.203 2.965 2.163 O O O O 286 2_466 26,231

avera_ta 0 0 9.040 0 582 2,267 2,085 6,089 3,376 2.745 0 0 0 0 71 2,413 28,668 I I surface-water _ound-water
•_mwais withdmwais

data, exceptestimateso1domesticwellpumbage,are frompurveyor_eneratedreportssubmittedto the BureauofWater Alfocation,NJDEP
Analysisbasedonlocationofwaterwithdrat_is, notlocationofwateruse.
Only fresh-watarwi_drawaisam summarized.

al_withdrawaisareconsumptive.Surface-watarwithdrav_lsdo not implyanequivalentreductk)ninstreamflow,
Itriga6onusegroupincludesallnon-agricuRuralit_gation.Imgationforagriculturaluse inin the agriculturalusegroup.



Appendix A. Details of county withdrawals.
Average Use of Water

Table A4. Camden County Total Withdrawals 30.000 I 7

30.000 25,000
Total withdrawals by source

(million gallons) 25,000 _ 20,000o

Year Water source Total cesudace around o 20,000 o= 15,000
1990 2,356 24.591 26,947 _
1991 1,847 25.523 27.369 _ 15.000 _ 10,000
1992 1.791 25,226 27.017 c E
1993 1.255 25,752 27.007 ---- 5,0(;010,000
1994 948 25,212 26.160
1995 1,045 25,979 27.024 0
1996 906 21,793 22_699 5,000

D surta_ B ground
E]surtace II ground

Withdrawals by use group (million gallons)
WATER USE

Year Power Generation Minin9 Industhal Commercial & recreation potable water supply ImAation Agricultural
Water source Water source Water source Water source Water source Water source Water source

Surface Ground I Total Surface G_ound I To,a, Surface Groundl Tota, Surface Groundl Tota, Surface Ground I Tota, Surf.ce Ground I Tota, Surface Ground I Tota,
lgg0 O 0 O 488 188 675 1.775 111 1,886 I O 0 O O 23,511 23,511 18 91 10g 75 691 766
1991 9 0 O 214 212 425 1.527 132 1,659 0 0 0 0 24.798 24,798 34 65 98 73 316 389
1992 0 0 0 570 156 727 1,131 113 1,243 0 25 25 0 24,692 24,692 44 52 97 45 188 233
1993 0 0 0 734 256 g91 407 90 496 1 17 18 0 24.985 24.985 53 70 123 60 335 395
1994 0 0 0 734 243 977 44 87 132 3 22 24 0 24.524 24.524 91 73 163 76 264 340
1995 0 0 0 806 251 1,057 51 78 129 13 21 34 0 25.273 25.273 88 57 145 88 298 386
1996 0 0 0 739 345 1,084 55 89 144 1 15 16 0 21,165 21,165 87 57 144 24 121 145

average O O O 612 236 848 713 100 813 3 14 17 0 24,135 24,135 59 66 126 63 316 379

Average Source of Withdrawals

Ground-water withdrawals b
AQUIFER GROUP Total POtable

Year north- south- Cohan- Rio Piney Wenc- _t_rawa=s
sey. Grande Point, nah,Laurei,Mt.Magothy-Raritan-Potomac Bruns- Locka-tong,PaleozOiCproterzoic& Un- Domes-ticTotal 6% wfthdmwa_s0%

uo,_v_ wick Stock- carbon- crystal- knownem NJ em NJ Kirk- 800 ft- Vincen- English upper middle lower k n tonsurtic_ surllCia: wood sand town town ates line
wells

1990 0 0 1,759 0 4 1,061 3,853 1.554 7,327 7,844 O 0 0 0 4 1,184 24,591
1991 0 0 1.478 0 11 1,011 4,229 4.002 12,329 L269 0 0 0 0 5 1,190 25,523
1992 0 0 1.244 0 5 992 4,298 2,786 13,760 949 0 0 0 0 O 1,192 25.226
1993 0 O 1,558 0 21 1.283 4,231 2,470 13,674 1.323 0 O 0 O 1 1,193 25.752 94%
1994 0 O 1,516 0 15 1.162 4.445 2.548 13.076 1.255 0 0 0 0 2 1,193 25,212
1995 0 0 1.522 0 11 1,015 4,226 2,739 14,089 1.183 0 0 0 0 2 1.194 25,979
1996 0 0 1.556 0 4 1.273 3.008 1.830 11.785 1.142 0 0 0 0 2 1_193 21,793

average 0 0 1.519 0 10 1.114 4.041 2,561 12,291 2,138 0 O 0 0 2 1,191 24.868 _ surfacewvater _ ground-water
,w_ithdrawals v,-;thdra_ Is

data. exceptestimatesof domesticwellpumpage,are frompurveyor-generatedreporLssubmittedtothe Bureauof WaterAEocation,NJDEP
Analysisbasedonlocationof waterwithdrawals,not locationof wateruse.
Only_sh-_,laterv,_d rawalsam summarized,

all withdrawalsare consumptive.Surtacewvaterwithdrawalsdo notimplyanequivalentreductioninstreamflow.
The i,Tigaban usegroupincludesallnon-agriculturalimgation,lrdgatinnforagricultumtuse in fo the agriculturalusegroup.



Appendix A. Details of county withdrawals,

Table A5. Cape May County Total Withdrawals 7.000 - Average Use of Water

9,000 _> 6.000

Total withdrawals by source 8,000

(million gallons) 7,000 _o 5.000 .
Water source Total _ _ 4.000

Year surface qround o 6.000 ==

1990 1.020 7.873 8.893 _ 5,000 • 3.000 -
1991 1.020 7.595 8.615 _ '---

1992 1.037 7.658 8.695 _ 4.000 • _ 2,6oo
1993 958 8.375 9.333 ----

1994 837 8.189 9,026 _ 3.000 • 1.000
1995 372 8.211 8.582 2.()00 0 -
1996 831 7,906 8.437

average 825 7.972 8.797 1.000

o 1990 t99t 1992 I993 t994 1_35 1996 _*_ _'_ _*]

[3 sudace II ground CJO
E] surface II ground

Withdrawals by use group (million gallons)
WATER USE

Year Power rGeneration Mining Industrial Commercial & recreation Potable water supply Irnpation Agdcultura
Water source Water source Water source Water source Water source Water source

Watersource Tota. Su,a= Ground I Total Surface GrOund I Total Su,ace GrOund I Total Surface Groundl Total Surface Ground I Total Surface Ground I TotalSurface Ground

1990 0 123 123 1.016 1.519 2.535 0 76 76 O 32 32 0 5.809 5.809 9 80 80 4 235 238
1991 0 114 114 1,016 1,157 2.172 0 69 69 0 5 8 O 5.869 5.869 O 88 88 4 293 297
1992 0 103 103 1,008 1.364 2.372 0 55 55 0 8 8 0 5.726 5.726 25 109 134 4 293 297
1993 O 119 119 924 1.452 2.376 0 104 104 0 6 6 O 6.181 6.181 34 167 201 0 347 347
1994 O 120 120 824 1.761 2.585 0 71 71 0 21 21 0 5.882 5.882 13 111 124 0 222 222
1995 O 153 153 343 1.690 2.032 0 100 100 0 8 5 0 5.778 5.778 22 142 165 6 342 349
1996 O 179 179 518 1.373 1,891 O 111 111 0 5 5 0 5.941 5.941 12 96 108 1 201 202

average 0 130 130 807 1.474 2.281 0 84 84 0 12 12 0 5.884 5.884 15 113 128 3 276 279

Average Source of Withdrawals

AQUIFER GROUP TOtal potable

Year north- south- Cohan- Rio Piney Weno* withdrawals _.ithdrawalssey, Grande Point. nah. Mt, Magothy-Raritan-Potomac Locka- Pateozoic & 9% 0%
Laurel. Bruns- tong. Proterzoic Un- Domes- Totaltic

em NJ em NJ Kirk- 800 ft- Vincen- English- upper middle lower un-surficial sun3cial wick Stock- carbon- crystal- known wens
wood sand town town known ton ales line

1990 0 1.746 2.404 2.416 O 0 O O O 0 0 O O O O 1.307 7.673
1991 0 1.379 2.673 2.216 O 0 O 0 O 0 0 O 0 O O 1.326 7.595
1992 0 394 3.833 2.096 0 0 0 0 0 O 0 0 0 0 0 1.336 7.658
1993 0 1.847 2.691 2.501 O 0 O 0 0 O 0 0 0 0 0 1.335 8.375 9t%
1994 O 2.075 2.501 2.270 0 0 0 0 0 O O .0 0 0 0 1.344 8.189
1995 0 2.027 2,374 2.460 0 0 0 O 0 0 O O 0 0 0 1.349 8.211
1996 0 1.710 2,318 2,495 0 O 0 O 0 0 O 0 0 0 33 1,351 7.906

avera_le 0 1.597 2,685 2.351 O 0 O O O 0 O O 0 0 5 1,335 7.972 [_] surface-water _ ground-water
withdrawals withdrawals

All date. except estimates of domestis well pumpage, are from purveyor-generated reports submitted to the Bureau of Water AliscatJon. NJDEP
Analysis based on k_caUonof water withdrawals, not Iocalton of water use.

Only fresh-water withdrawals are summarized.
Not an withdrawals are consumptive. Surface-water wi_drawals do not imply an equivaisnt reduction in stream flow.

The irrigation use group includes all non-agdcultural irrigation, foiga lion for agricultural use in in the agrk:ultoral use group.



Appendix A. Details of county withdrawals. Average Use of Water
Table A6. Cumberland County Total Withdrawals 2o.ooo-

30,000 r I 18,oco .............................

Total withdrawals by source _ 16,000 ...............................

25,000 ......................... : ....... _ 14,000..................................(million gallons) o

Water source Total _ _¢=Year sudace around o 20,000 ........................... 10,000 ......

1990 12.487 13.927 26.414 _ _ 8,C_O .....1991 18,671 15.190 33.861 15,000 .........
1992 28.646 13.510 40.155 _ E
1993 18.439 15.698 34.137 4,000 .....10,000 - - -
1994 21.482 17.124 38.606 _ 2,000 ......
1995 21,863 16.990 38.853 0 ....
1996 14,886 15,069 29,954 5,000

avera_le 19,210 15,358 34,569 .c.o_ xq_ .\'_ _\¢' .o_ .'_

0  o,o
G"D SUn<acemground

D surface • ground

Withdrawals by use group (million gallons)
WATER USE

Year power Generation Minth9 Industnal Commercial & recreation Potable water supply [rogation Aqricultural
Water source Water source Water source } Water source Water source Water source Water source

Sudace GroundI Total Surface GroundI Tota. :Su.ace Ground Total Surface Groundl Total Surface GroundI Total Surface GroundI Total SuFface GroundI Total
1990 0 0 0 12,342 1,553 13,895 0 2.804 2,804 0 18 18 0 7,044 7.044 O 70 70 145 2.437 2,582
1991 0 0 0 18,139 1,279 19,418 0 2.602 2,602 0 23 23 0 7,660 7,660 9 40 40 531 3,586 4,117
1992 0 0 0 26,365 1,373 27.738 0 2.167 2,167 0 20 20 0 7,363 7,363 0 70 70 280 2,517 2,797
1993 O 0 0 18,046 2.342 20.388 0 2,211 2.211 O 43 43 0 7.874 7,874 0 166 166 393 3.062 3.455
1994 0 0 0 21.317 3.050 24.368 O 2.315 2.315 O 4 4 0 8.033 8,033 0 225 225 165 3A97 3.662
1995 0 O O 21.430 3.182 24.612 0 1.924 1.924 0 8 8 0 7.793 7.793 0 208 208 433 3.875 4.308
1996 0 0 0 14,665 3,463 18,128 0 2,089 2,089 0 4 4 0 7,030 7,030 0 171 171 220 2,313 2,533

average 0 0 0 18,901 2,320 21.221 0 2.302 2,302 0 17 17 0 7.542 7.542 0 136 136 310 3.041 3,351

Average Source of Withdrawals

Ground-water withdrawals b_
AQUIFER GROUP .Total Potable

Weno- _dra_rats
0%

Year north- south- Cohen- Rio Piney r=ah.Mt Magothy-Radtan-Potomac Bruns- Locke-tong,PaleozOiCproterzoic& Un- Domes- Total ,._mmawa_sem NJ em NJ sey, Grande Point. Laurel, tic
un- wick StOck- carbon-crystal- known wells

surficial su_cial Kirk- 800 ft- Vincen- English upper middle lower known ton 44"_wood sand town town ates line
1990 0 19 12.426 0 O 0 0 O 0 0 0 0 O 0 32 1.450 13.927
1991 O O 13.423 O 0 0 0 O O O O O 0 0 308 1.459 15,190
1992 O 0 11,990 O 0 O O 0 O O O O 0 0 60 1.460 13.510
1993 0 543 13.625 0 0 O 0 O O O 0 0 0 O 70 1.460 15.698
1994 0 703 14,952 O 0 O O 0 O O 0" O 0 0 tl 1,458 17.124
1995 0 850 14,680 0 0 0 0 0 0 0 9 9 0 0 14 1.447 16,990
1996 0 1.710 2,318 2,495 0 O 0 0 0 O O O 0 O 7.119 1,428 15,069

average 0 546 11,916 356 O (_ O 0 0 O 0 O 0 O 1,088 1.452 15,358 _ surface-water _ gmund-vraterwithdrawals withdrawals

date,exceptestimatesofdomesticwebpumpage,are frompurveyor-generatedreportssubmit_dto the BureauofWaterA_cation. NJDEP
Arialysbbasedon locationofwaterwithdrawals,not k_catJo_of wateruse.
Oofy flesh-waterwithdrawalsam summarized.
Not allwithdrawalsare consumptive.Surface-waterw_thdrawalsdo notimplyan equivalentreductionins_eam flow.
The imgat/onusegroupincludesallnon-agriculturalintgation.Itngatlenforagriculturaluse inin the agriculturalusegroup.



Appendix A. Details of county withdrawals.

Table A7. Essex County Total Withdrawals 10,ooo Average Use of Water

,ooo.  iI-iiiiiiiiiit!iiiii
Total withdrawals by source 8,000 -

(million gallons) 10,0O0 • _ 7,000 -
Year Water source Total _: -9° 6,000 -

surface qround o 8,000 • _m 5,CO0 -
1990 6,225 10,760 16.985 _ _ 4,000 -1991 3,717 9.344 13,061 5,000 -
1992 2.861 9,550 12.411 _ :_ 3,000 -
1993 3,538 9,302 12,840 2,000 -
1994 2,764 9,657 12,422 _ 4,000 - 1,0 -
1995 3,698 9,058 12,766
1996 3,014 9,260 12,274 2.000 ......

average 3,688 9,562 13.250 0- _o"_ _x_OoJ 0_'_ _'_'\_ O,L)_O\_ _"_00 _%_

1990199119921993199419951996 _'\_cjO%_; <_ _C_ _G[:]surface m ground
OsurfaceI ground

Withdrawals by use group (million gallons)
WATER USE

Year I_owerL_enerauon Mining Industrial Commercial & recreation Potablewater supply Imgafion Aflncu]tura

Watar s°urce I Total Water source I Total Water source I Water source Water source I Water source ] Water source [Surface Ground Surface Ground Surface Ground Total Total Total Total Total- Surface Ground Surface Ground Surface Ground Surface Ground
1990 O 0 O O 0 O O 302 302 O 36 36 6.207 10,328 16.535 18 94 112 0 O 0
1991 0 O O O 0 0 O 294 294 O 51 51 3.682 8.840 12,521 35 160 195 O O O
1992 0 0 0 0 0 0 0 334 334 0 37 37 2,832 9,061 11,893 28 119 147 0 0 0
1993 0 0 0 0 0 O 0 361 361 0 6 0 3,467 8,750 12,217 71 190 262 0 0 0
1994 O 0 O 0 0 O 0 293 293 0 0 0 2,703 9,160 11,863 61 204 265 O 0 O
1995 0 0 0 0 0 0 0 402 402 0 0 0 3,630 8,478 12,108 68 177 245 O 0 0
1996 0 0 0 0 O O 0 343 343 0 5 5 2,975 8,784 11,759 39 129 168 0 0 0

average 0 O 0 O 0 0 O 333 333 O 18 18 3.642 9,057 12.700 46 153 199 0 0 0

Average Source of Withdrawals
rsb

AQUIFER GROUP Total Potable
Weno- "MtMra_als wlthdrav_ls

Year norlh- south- Cohan- Rio Piney nah, Mt. Magothy-Radtan-Pothmac Locka- Paleozoic & 2e%
ern NJ em NJ sey, Grande Point, Laurel, Bruns- tong, Protarzoic Un- Domes- Totaltic
surficial surficial Kirk- 800 ft* Vincem English upper middle lower un- wick Stock- ;carbon- crystal- known wells

wood sand town town known ton ates line
1990 6.968 0 0 0 0 0 0 0 0 0 3.661 0 0 0 0 141 10.760
1991 5.599 0 0 0 0 0 0 0 0 0 3,605 O 0 0 0 140 9,344
1992 6.399 0 0 0 0 0 0 0 0 0 4,010 0 0 0 0 140 g,559 72
1993 5,174 O 0 0 0 0 0 0 0 0 3,988 0 0 0 0 140 9.302 71_,
1994 5,449 0 0 0 0 0 0 0 0 0 4,069 0 0 0 0 139 9.657
1995 5,335 O O 0 O 0 0 0 O O 3,585 0 0 0 O 138 9,058
1996 5.489 O O O O 0 O O O O 3,634 0 0 0 0 137 9,260

avera{le 5,630 0 0 O 0 0 O O 0 O 3,792 0 O 0 0 140 9.562 _ sudace-water I_ ground-water
withdrawals withdrawals

date,exceptestimatesof domesticwellpumpage,are frompuweyor-generatedreportssubmittedtothe BureauofWater AIIocat_n,NJDEP
Analysisbasedon locationof waterwithdrawals,notkT-.c,tionof wateruse.
Onlyfresh-waterw_thdrawalsare summarized.

allwithdrawalsare consumptive.Surface-waterwithdrawalsdo not implyanequivalentreductioninstreamflow.
irdgationusegroupincludesall non-agriculturalirrigation,tn_gatk:)nfor agriculturalusein in the ag,'k:ulteralusegroup.



Appendix A. Details of county withdrawals. Average Use of Water
Table A8. Gloucester County Total Withdrawals 20.0o0

30,000 3" 1 18,000 ........... -- .....................

Total withdrawals by source _ 16,000 ................................

25,000 _ 14,000 .................................(million gallons)
-- 12,006 ...................................

Year Water source Total _ 20,000 _ 10,000 ..................................surface around _o

1991 25.187 14,057 39,243 15,000
1992 28.489 13,729 39,218 _ _ 6,000
1993 21.330 13,838 35,168 4,000
1994 13,455 13,880 27,335 _ 10.000 2,0OO
1995 15.265 14,312 29,576 0 D= ,
1996 13,251 14,446 27,697 5,000

avo oe191351403833170 0 / /
1990 1991 1992 1993 1994 1995 1996 \_ __: _ _'_ _C_ G

CYO surfaceIIIground
O surfaceIBground

Withdrawals by use group (million gallons)
WATER USE

Year Power Generation Mining industrial Commercial & recreation Potable water supply Irrigation AqdculturalWater source Water source Water source Water source Water source Water source Water source u,oce roondl,eta,SudaoeGroo°dlTota,Su,ceG,oundl,eta, u,oceroundl ota,9u,oce ,eundlTota,Su, ceGroundl,eta, o,aoeOrooodlTota,
1990 0 0 0 0 708 706 19,443 3,930 23,373 0 3 3 0 8,827 8.827 12 23 35 513 491 1.CO5
1991 0 0 0 O 774 774 24,178 3,215 27,393 0 8 8 0 9,437 9,437 32 38 70 977 584 1.561
1992 0 0 0 O 766 766 24,830 3.241 28,071 0 24 24 0 9,118 9,118 12 67 79 646 513 1,160
1993 O 0 0 0 640 640 20,527 2,823 23,350 0 48 48 0 9,541 9,541 22 90 112 781 696 1,477
1994 O 0 0 0 771 771 12,746 2.908 15,654 0 22 22 0 9,566 9,586 26 85 111 683 529 1,211
1995 0 0 0 0 876 876 13,948 2,484 16,433 0 25 25 0 9,983 9,983 25 63 88 1,291 880 2,171
1996 0 0 0 0 1,492 1,492 12,807 2,670 15,477 0 24 24 0 9.370 9.370 11 73 85 432 818 1,250

average 0 0 0 0 861 861 18,354 3,039 21,393 0 22 22 0 9,406 9,406 20 63 83 761 645 1,405

Average Source of Withdrawals

Ground.water withdrawals b
AQUIFER GROUP Total POtable

Wen(>- Locka- I Paleozoic & _U,drawaLs v,ithCa_a_
Year north- south- Cohan- Rio Piney nah, Mt Magothy-Raritan-Potomac 0%

em NJ em NJ sey, Grande Point, Bruns- tong, Proterzolc Un- IDomes. Total
surficial surflcial Kirk- 800 ft- Vincen- Laurel ticun- wick Stock- carbon- crystal- known wells 42_English upper middle lower known ton ates linewood sand town town

1990 0 65 1,578 O 0 20 t,817 1.510 2,359 5.035 0 0 0 O 27 1,570 13.981
1991 0 513 1,802 0 0 28 4,203 2.374 2.070 1.460 0 0 0 0 10 1,598 14.057
1992 0 425 1,618 0 0 133 3,939 2.229 2,18t 1.592 0 0 0 0 0 1,612 13.729
1993 0 242 1,840 0 0 226 3,701 1.837 1,921 2.406 0 0 0 0 39 1,628 13,838
1994 O 285 1,836 0 0 400 4.168 2.125 2.056 1.358 0 O 0 0 3 1,649 13.880
1995 0 171 2.355 0 0 444 4,117 2.294 1,957 1,305 0 0 0 0 12 1,657 14,312
1996 0 209 2,874 0 O 671 3,800 2,151 1,845 996 O 0 0 O 234 1,666 14,446

average O 273 1.986 O 0 274 3,678 2,074 2.056 2,022 0 0 0 0 47 1,625 14,035 [_ surface*water _ ground-waterwithdrawaLs withdrawaLs

Alldata,exceptestimatesofdomesticwellpumpoge,are florapurveyor_]eneratodreportssubmittedtothe BureauofWater _tion. NJDEP
AnalysisbasedonlocationofwaterwtihdnawaLs,notlocationofwater use.
Only fresh-waterwithdrawaLsare summarized.
Notall withdrawaLsam.consumptive.Surface-waterwithdrav_Lsdo notimplyan equivalentreductioninstreamflow.
The irrigationuse groupincludesall non-agricuRuralinigaEon.Irrigationforagriculturaluse in intheag(culturalusegroup.



Appendix A. Details of county withdrawals.
250 Average Use of Water

Table A9. Hudson CountyYear199419931992199119901995Total withdrawals(millionsurfar_WateroOO000gallons)Qroundsourceby22222026737017297sourceTotal22222026737017297 _=__mo 200300350400100150250 _--: Total Withdrawals __=-_o_m 200150100:tiill iiiiiiiiiiiiiiiiiiiiiiiii iiii iiiiiiiiiiiii iit, , , ,
1996 0 88 88 50

1_0 1991 1992 1993 1994 1995 1996 " *

O surfaceI ground
[:]surfaceII grOund

Withdrawals by use group (million gallons)
WATER USE

Year Power GeneraliOn t_inin._ tndustnal Commercta_& recfe_t_n Potable water supply _mg_'_on Aghcultura_
, Water source Water source Water sourCe Water source Water source Water source Water source
Surface Groundl Tote, Surface Ground I Total Surface Ground t Total Surface Ground I Total Surface Grourldl Total Surface GrOund I Tota, Surface Ground I Total

1990 O O 0 O 0 O O 363 363 0 2 2 0 4 4 0 O 0 0 0 O
1991 0 0 0 0 0 0 O 260 260 0 3 3 0 4 4 0 0 0 0 0 O
1992 O O 0 0 O O O 168 168 O O O 0 4 4 0 O 0 O O 0
1993 O O 0 0 O O 0 215 216 O 0 O O 4 4 0 0 O O O 0
1994 0 0 0 6 0 0 0 215 215 O 2 2 0 4 4 0 O 0 0 0 0
1995 0 0 O O 0 O O 02 92 0 0 O O 4 4 O O O 0 0 0
1996 0 0 O O 0 O O 83 83 0 O O O 4 4 O 0 O 0 O 0

O O 0 0 0 O O 200 200 0 1 1 0 4 4 O 0 O 0 O O

Average Source of Withdrawals

Ground-water withdrawals b
AQUIFER GROUP Tota_ POtable

Weno- Pateozo[c & _th_ta_als withdrawals

Year north- south- Cohan- R_O Pine'y nah, Mt. Magothy-Radtan-Potomac Locka- 0%
sey, Grande Point, Laurel, Bruns- tong, Prote_oic Un- Domes-ticTotal

em NJ em NJ Kirk- 800 ft- Vincen- English upper -mlddle lower kUn--nnOW
surficial surficial wick Stock- carbon- crystal- known wells

wood sand town town ton ates llne
1990 0 O 0 O O 0 O O 0 0 365 O O 0 0 4 370
1991 O 0 0 0 0 0 0 0 0 0 263 0 0 0 0 4 267
1992 O O O O O O O O 0 O 168 0 0 O 0 4 172
1993 O O O O 0 O 0 0 O O 215 O 0 0 O 4 220 loo
1994 0 O 0 O 0 0 O 0 O O 217 O 0 0 O 4 222 %
1995 0 O 0 O 0 0 O 0 0 0 92 O O 0 O 4 97
1906 11 0 0 O Q 0 9 0 0 0 72 0 O 9 0 4 68

average 2 0 O O O O O O 0 O 199 0 O O 0 4 205 [_] surface-water _ ground-waterwithdrawals withdrawals

All data, exceptestimateso1domesticwellpumpage,areflora pun/eyor-generatedreportssubmittedto the BureauofWaterAllocation,NJDEP
Analysisbasedon locationofwaterwithdrawals,notk_cat_nof wateruse.
OnlyIresh-w_terw_hdrawatsare summarized.
Notall withdrawalsareconsumptive.Surface.waterwithdrawalsdo notimplyan equivalentteducgon i_ sbeamflow.
Theleigat/onuse groupincludesall non-agricuRuralirrigation.Irrigatk)nfor agricutte_luse in in the agdcuRuralusegroup.



Appendix A. Details of county withdrawals. Average Use of Water
Table A10. Hunterdon County Total Withdrawals 35,000 -

ore0
60,000 -- - _ 25,000 ...............................

(million gallons) o

Year surfaceWaterqroundS°urceTotal o_ 50,000 _-- 20.000 ..................................
- 40.000 _ 15.0c0 -1990 59,912 4.388 64,3001991 54.364 4,521 58,885

1992 46.110 4,675 50.985 _ 30,000 :_ 10,000 -
1993 41,446 5,112 46.557 5.0GO-
1994 42,528 5.172 47,701 _ " 20,000
1995 54.440 4.989 59,428 0 , ,
1996 39,729 6_153 44,881 10,000

average 48,361 4,887 53.248 .£C_ _.q_ .,_ _\¢, .o_'- ,._0.......
[3surface I ground

O surface Igmund

Withdrawals by use group (million gallons)
WATER USE

Year power Generation Minin9 Industrial Commercial & recreation Potable water supply Irrigation A,qdculturalWater source Water source Water source Water source Water source Water source Water source o.ceGroun01 GroondlTota, u.aceGroundl'°o'  roun lTo . u.aceOrooodlTO ,   uoelTo , u. co rouodlTo ,
1990 0 O 0 0 O 0 25,928 889 26.817 0 O 0 33.984 3,474 37,458 O 16 16 0 9 9
1991 O O 0 0 0 0 22,748 959 23.708 0 O 0 31.600 3,524 35,124 O 25 25 16 12 28
1992 0 O 0 O 0 0 15,211 1.275 16,466 0 O 0 30.697 3.567 34,465 0 21 21 1 12 13
1993 0 O 0 O 0 0 8.497 1,351 9.847 O 0 0 32.928 3.699 36.627 0 48 48 21 13 34
1994 O 0 0 O O 0 11.232 1,319 12,551 O 0 0 31.287 3.819 35,106 6 35 41 3 0 3
1995 0 0 0 0 0 0 21.565 1.124 22.688 O 0 0 32.837 3,802 36,640 14 48 63 23 14 37
1996 0 0 0 0 0 0 10,705 1,164 11,869 O 3 3 29,020 3,942 32.962 3 18 21 1 25 26

average 0 0 0 0 0 0 16,555 1,154 17,709 0 0 0 31,793 3,690 35,483 3 30 34 9 12 22

Average Source of Withdrawals

Ground-water withdrawals by aquifer [troup (million gallons)
AQUIFER GROUP TOtal POtable

Weno- Paleozoic & _drawals w_drawa_

Year north- south- Cohan- Rio Piney nah, Mt. Magothy-Radtan-Pofomac Locka- 9%Bruns- tong, Proterzoic Un- Domes- Total _.=mNJ em NJ sey, Grande Point, Laurel, tic 1
un- wick Stock- carbon- crystal- known wells

Kirk- 800 ft- Vincen- English, upper middle lower known ton ates linesurficlal surficial wood sand town town
1990 136 0 0 0 0 0 0 0 0 0 1,140 72 170 373 436 2.059 4,388
1991 141 0 0 0 0 0 0 0 6 0 1,326 90 456 422 3 2,684 4,521
1992 131 O 0 O 0 0 0 0 0 O 1,643 106 315 548 0 2,132 4,875 %
1993 120 0 0 0 0 O 0 0 0 0 1.773 118 313 616 0 2.172 5.112 9O%
1994 122 O 0 0 0 0 0 0 0 0 1,737 122 360 629 O 2,203 5.172
1995 131 0 0 0 0 0 0 0 0 0 1,504 90 372 671 0 2.220 4,989
1996 135 0 0 0 0 0 0 0 0 0 1,587 115 425 620 3 2.268 5.153

average 131 0 0 0 0 0 0 O 0 0 1,530 102 344 554 63 2,162 4.887 _ surface-water I ground_wathrwithdrawals withdrawals

data. exceptestimatesof domestk:wellpumbage,are from purveyor_]eneratedreportssubmittedtothe Bureau of Water/_Jlocapon.NJDEP
AnalysisbasedonIocaponof water with6mwaLs,notlocationof wateruse.
Onlyfresh-waterwithdrawalsare summarized.
Notagwithdrawalsare consumptive.Surface-watorwP.hdrawa_$do not implyanequivaisnt reductionin streamflow.
The irrigationusegroup includesal_non-agrk;u_turalimgaEon.Irrigationfor agrinutiuraluse in in the agriculturalusegroup.



Appendix A. Details of county withdrawals.

Table A11. Mercer County Total Withdrawals 2oo,ooo Average Use of Water
. 250,000 180,0(O -

(million gallons) 20O,O0O -- ,'--i _ 140,000

Year Water source Total _= -- _ 120.000

surface qround o '_ _ == 100,000
1990 207.104 4.339 211.444 _ 15O,O00 ................. _ _ - " _ 80.000
1991 178.390 4,782 183.172 c= ! =

= 60,C001992 195.647 4,619 200.266 =
o 100,000 ....... E1993 202,713 4,797 207,510 _= ......... = _ - - 40,000

1994 195.779 4.707 200,486 _ 20,000

1995 180,148 4,773 184,921 50,000 .... 0
1996 172,960 4,245 177,205 ............. i _ - - , ....

O surface •ground

kYithdrawals by use group (million gallons) O surface • ground

WATER USE

Year rower _enerauon Mlnm.q Industdal Commercial & recreation Potable water supply ImAation A qdcu ura

Waler°ooTota,Wtar°°urI Water'°°roeITota,Wota °ouroelTota,W 1ersoulTota,Wotersoo lTota,Watarsour lTota,Surface Grounc Surface Ground Total Surface Ground Surface Ground Surface Ground Surface Ground Surface Ground
1990 194,601 0 194.601 O 0 0 1,217 256 1.473 0 4 4 11,246 4,034 15.280 28 15 43 12 31 43
1991 164.306 0 164.306 O O 0 1,438 255 1.693 0 15 15 12,557 4,322 16.879 78 115 190 14 75 90
1992 179.864 0 179.864 O 0 O 4,616 233 4.849 O 16 16 11,091 4.282 15,374 56 48 104 21 40 60
1993 182.407 O 182.407 O O O 8,359 245 8.604 0 " 17 17 11,826 4,396 16,223 87 50 137 33 90 123
1994 177,185 0 177,185 0 0 O 6,787 235 7,023 O 22 22 11,757 4,384 16,141 31 27 58 18 39 57
1995 168,422 0 168,422 0 0 0 4 226 230 O 16 16 11,625 4,404 16,029 67 85 152 30 42 71
1996 161,790 0 161,790 0 0 O 5 210 215 O 15 15 11.133 3.987 15,120 26 18 44 6 15 21

average 175,511 O 175,511 0 0 O 3,204 237 3.441 O 15 15 11,E05 4.259 15.863 53 51 104 19 47 67

Average Source of Withdrawals

Ground-water withdrawals by aquifer group (million gallons)

AQUIFER GROUP Total Potable

Year nodh- south- Cohan- Rio Piney Weno- v_thdrawacs _t_rawatssey, Grande Point, nah, Mr, Magothy-Radtan-Potomac Lock.a- Paleozoic & 2%
em NJ em N, Kirk- 800 ft- Vincen- Laurel, Bruns- tong. Proterzoic Un- Domes-tic Total

surficial surficial wick Stock- carbon- crystal- known wellswood sand town English- upper middle lower un-
town known ton ales line

1990 0 0 0 O 0 8 395 1,098 0 1,222 227 455 0 O 66 868 4.339
1991 1 0 0 O 0 29 402 2,116 O 439 197 726 0 0 0 871 4,782
1992 0 0 0 0 O 11 379 2.012 O 402 220 723 0 0 1 872 4,619 3"/,
1993 0 0 0 0 O 41 406 1,684 O 784 242 753 0 0 13 876 4,797
1994 O O 0 0 O 7 357 2.014 O 430 252 758 O 0 11 877 4,707
1995 0 O 0 O 0 14 348 2.110 O 539 252 615 0 0 16 880 4.773
1996 0 0 0 0 0 2 332 2,104 0 191 203 520 0 0 13 880 4_245

average 0 0 O O 0 16 374 1,877 0 572 228 650 0 O 17 875 4.609 _ surface-water _ound-water
withdrawals " withdrawals

data, except estimates of domestic well pumpage, are from purveyor_enerathd reports submitted to the Bureau of Water ABocaban, NJDEP
Analysis based on location of water withdrawals, not location of water use.
Only freshwvater withdrawals am summarized.

aU withdrawals are consumptive. Surface-water withdrawals do not imply an equivalent teductk)n in stream I]ow.

irrigat_n use group includes all non-agricultural inigat_on. Irrigation for a9dcultoral use in in the agricultural use group.



Appendix A. Details of county withdrawals. Average Use of Water

Table A12. Middlesex County 25,000 Total Withdrawals 12,00014'°°°] __ _ _ _ _ _i _ _ _ _ . _ _ _ _ _ _1

Total withdrawals by source _ 10,000
(million gallons) 20,000 o

Year Water source Total c_ "_u= 8.CO0surface qround _o
1990 511 16,200 16,711 -_ 15,600 o¢ 6,000

1991 768 18,677 19,445 m _ 4,000
1992 388 17,924 18,312 _> 10,0001993 477 21,009 21.486 = 2,000

1994 456 22.152 22.608 _ 0
1995 745 20,213 20.958 5.000

10981,98829.83822.824 oo O /avera_le 762 19,573 20,335 _"

O _O_ _ .b_ oO_0 _ %_..e _¢C;
t990 1991 1992 1993 1994 1995 1996

Osurface Ilground Osurface Iground

Withdrawals by use group (million gallons)
WATER USE

Year Power Generation Minin,q Industrial Commercial &, _._,_lion Potable water supply Irngatlon P_ncul_ursI

Watersource I Total Watersource I Total Watersource I Total Watersource [ Total Watersource I Total Watersol_rce I Total Watersource I TotalSurface Ground Surface Ground Surface Ground Surface Ground Surface Ground Surface Ground Surface Ground
1996 O 4 4 6 721 721 43 4,794 4,838 0 11 11 303 10,144 10,447 24 368 392 141 159 300
1991 O 36 36 0 745 745 29 4.733 4,762 0 5 5 590 12,479 13.070 45 459 504 104 220 324
1992 0 29 20 0 83 83 23 4.970 4,992 0 6 6 219 12,347 12.566 78 368 446 68 121 189
1993 0 26 26 0 961 961 0 5,249 5,249 0 4 4 318 14,025 14,343 32 481 514 127 264 391
1994 0 28 28 83 1,149 1,232 0 5,350 5,350 0 6 6 202 15,078 15,280 105 327 432 66 215 281
1995 0 30 30 79 439 518 O 4.543 4,543 0 7 7 446 14,672 15,119 81 259 340 139 263 402
1996 0 22 22 32 1,019 1,051 0 5,912 5,912 0 8 8 1_880 13,614 15,494 50 186 236 24 77 102
ve._.ave_ _ 0 25 25 28 731 758 14 5,079 5,092 0 7 7 566 13,194 13,760 59 350 409 96 188 284

Average Source of Withdrawals

Ground-wafer withdrawals by aquifer group (million gallons)
AQUIFER GROUP Total Potable

Weno- Lock,a- Paleozoic & _rav_als _t_drawam
Cohan- Rio Piney lah. Mt Magothy-Radtan-Potomac Domes Total 4% 4%

Year north- south- sey. Grande Point BnJns- tong, Proterzoic Un- tic
em NJ em NJ Kirk- 800 fl, Vincen- Laurel. un- wick Stock- carbon- czystal- known wells

English upper mlddle lower known ton ates linesurficial sudiclal wood sand town town
1990 2 O O 0 O 79 6.306 2,952 0 2.802 1.347 172 0 0 1,861 679 16.200
1991 785 O 0 0 0 126 7,851 3.934 O 797 4.310 176 0 0 15 684 18.677
1992 562 0 0 O 0 17 7,805 4.138 0 94 4.473 145 O O 1 689 17,924
1993 1,702 0 0 O 0 34 7,510 4.890 O 1,451 4.549 180 0 0 1 694 21.009 96% 96%
1994 2,173 0 0 0 0 5 7,324 5,161 6 1.237 5,265 185 0 0 102 700 22,152
1995 2.246 0 0 0 0 1 7,681 4,073 0 572 4,762 172 0 0 2 706 20,213
1996 2.078 0 0 0 O 2 8,757 3,574 0 1,111 4,444 161 0 0 1 710 20.838

averaQe 1,364 0 0 0 0 38 7,605 4,103 0 1,152 4.164 170 0 0 283 695 19,573 I'_ surface-water Imund-waterwithdrawals withdrawals

data,exceptestimatesofdomesticwellpumpage,are florapurveyor-generatedreportssubmittedto the BureauofWater ABocatJon.NJDEP
Anai_,,slsbasedon locationofwater withdrawals,notlecotJonof water use.
Oniy fresh-waterwithdrawalsam summarized.
Not allwithdrawalsare consumptive.Surface-waterwithdrawalsdo notimplyan equivalentreductioninstreamflow.
The irrigationusegroupincludesallnon-agriculturalirrigation,thigationfor ag,tculturaluse in in theagriculturalusegroup.



Appendix A. Details of county withdraWals.

Table A13. Monmouth County Total Withdrawals 2o,000 Average Use of Water

Year s_daee 9ro'J_ Total _ 10.00(3-o

1990 17.964 12,386 30.350 _ 15,000 _ 8,000 ...............................
1991 17,385 9.878 27.263 _ 6,000 ....................
1992 18,735 7.946 26,681 _ 10.000 4,600 -1993 18.702 8.854 27,556
1904 18.2686.70226.009 2.000
1995 19,989 9,065 29.044 5,000 , , ,1996 16,825 7.984 24.809

average 18,267 9,258 27,525 .k_OJ >._ ._ _\_ .0_

O surfaceI ground O_"
Dsurface Bground

Withdrawals by use grou_
WATER USE

Year Power GeneratJon M n n9 Industrial Commerctat & recreation Po_bte water suppty irdgat_ Agr_uttuc_t
Water source Water source Water source Water source Water source T I Water sourceso.acGrouo l.0=Su.a eGrooo01To=,Su.ac To , o.a=undlTo,Su.a*roundlo=Wata.oureG ndlTota, Ground]Tota,

O O 0 0 1 1 O 308 308 0 4 4 17.660 11.828 29.488 46 223 269 258 22 279
1991 O O O 0 1t 11 O 290 290 0 O O 16.846 9.294 26.140 107 249 356 431 34 466
1992 O 5 5 0 9 9 O 348 348 O 20 20 18.235 7.3044 25,538 59 237 296 442 23 465
1_33 9 6 6 0 0 6 0 366 367 0 6 6 17._26 8,070 25,996 131 316 446 846 91 736
1994 0 8 8 0 0 0 0 321 321 0 5 5 17.546 7.936 25.481 141 280 421 580 153 733
1995 O 7 7 0 1 1 0 329 329 O 18 18 19,006 8.192 27,197 123 352 476 860 156 1,016
1996 0 16 16 O O 0 0 341 341 0 14 14 16,467 7.362 23,830 71 172 244 287 78 _65

0 6 6 0 3 3 0 329 329 0 9 9 17,669 8,569 26,239 97 261 358 500 80 580

Average Source of Withdrawals

Ground-water withdrawals t
AQUIFER GROUP Total POtable

Year north- south- Cohen- R_o Piney Went- Paleozoic & wst_dra_ats _t_rawats
em NJ em NJ sey, Grande Point, nah. Mr. Magothy-Rafitan-Potomac Locke-Laurel, Bruns- tong, Protarzoic Un- Domes-ticTotal

nU_ wick Stock- carbon- crystal- known welissurficial sur6cJal Kink- 800 fl- Vincen- English, upper middle lower k n tonwood sand town town atas line
1990 0 0 695 0 10 1.980 3,269 3,011 0 1.346 0 0 0 0 659 1,508 12,386
1991 O 0 618 O 323 1,047 3,528 2,836 0 204 0 O O O O 1,521 9.878
1992 O 5 534 O 280 1,357 2,595 1.590 0 43 O O O O 0 1,541 7,046
1993 0 6 580 0 304 1,497 3,097 1,750 0 46 0 0 0 0 17 1,558 8,804
1904 0 8 708 O 300 1.437 2,987 1,622 O 41 0 O O 0 24 1,575 8.702
1998 0 7 606 0 324 1.498 3.279 t,693 O 40 0 0 0 0 14 1.894 9.055
1996 0 19 630 O 327 1,365 2,697 1_77 0 37 0 0 O O 23 1_610 7_904

average 0 6 597 O 267 1,454 3,064 1.904 0 251 0 O O 0 105 1,558 9,258 [_] surface-water _mund-waterwithdrawals wffhdmwals

Alldate,exceptestimatesof domest¢wellpumpage,arefrom purveyor-generatedreportssubmittedtothe Bureauof water _Jlocation.NJDEP
Analysisbasedonlocationofwaterwithdrawals,not Ioc_tionofwateruse.
O¢_tyfreshewater"witndm_is are summarized.
Notallwithdrawalsare consumptive.Surface-waterwithdrawalsdo notimplyan equivalentreductionin streamflow.
The irrigationusegroupincludesa9 non-agricuRuralirrigation.Intgat/onforagriculturaluse inin the agdcutturalusegroup.



Appendix A. Details of county withdrawals. Average Use of Water

Table A14. Morris County 25.000 Total Withdrawals 20.00018.000.,--------------------,--------,- -

16.000 • - -

Total withdrawals by source _ 14.000 ._- -

(million gallons) 20.000 o= 12.000 - -
Water source Total _= _ 10.000 - -Year sudace qround o

1990 20.186 16.619 38.805 "_ 15.000 _ 8.000 --
1991 19.957 26.990 40.947 c= -- 6.000
1992 19.700 20.105 39.804 _ 10.000 E 4.000.
1993 19.124 22.038 41.161 =-- 2.0001994 17.617 22.608 40.225 E
1995 17.392 22.333 39.725 5.000 0
1996 18.597 22.397 40.994

avera,e 18.939 21.299 40.238 O _0 "t_' _'_' _ro-"_'q_ o_q_ o-_'_° ___"_°_"_,_"

£3surface•ground
[3sun'ace• ground

Withdrawals by use group (million gallons)
WATER USE

Year power Generation Minin9 Industrial Commercial & recreation Potable water supply rriga on AgriculturalWater source Water source Water source Water source Water source Water source Water source
;urface Ground[ Total Surface Groundl Total Surface Ground I Total Surface Ground I Total Surface Ground I Total Surface Ground I Total Sudace Ground I To=]

1990 0 O 0 0 548 548 270 1.482 1.752 0 34 34 19.804 16.501 36.305 95 51 146 18 2 20
1991 0 O 0 0 401 401 348 1.417 1.765 0 16 16 19.526 19.023 38.548 76 112 188 7 22 29
1992 0 0 O 0 501 501 407 1.443 1.849 0 43 43 19.253 18.043 37.296 28 70 99 12 4 16
1993 0 0 0 0 926 926 432 1.340 1.772 0 36 36 18.586 19.550 38.136 90 147 237 16 39 56
1994 0 0 0 0 1.907 1.907 440 1.238 1.678 0 44 44 17.120 19.249 36.369 40 163 203 17 6 24
1995 0 0 0 0 1.870 1.870 440 1.168 1.608 0 39 39 16.851 19.02735.878 74 154 228 28 76 102
1996 0 O 0 0 2,042 2,042 406 1,147 1,553 O 40 40 18,124 19,057 37,181 49 106 155 18 6 23

average 0 O O O 1,171 1.171 392 1.319 1.711 0 36 36 18.46618.63637,102 65 115 179 16 22 38

Average Source of Withdrawals

Ground.wator withdrawals by aquifer [_roup (million gallons)
AQUIFER GROUP Total Potahie

Weno- *gndrawa_ _u_raw_s
Cohan- Rio Piney nah. Mt Magothy-Radtan-Potomac Lock.a- Paleozoic &

Year north- south- sey. Grande Point. BnJns- tong. Proterzoic Un- Domes- Total
ern NJ em NJ wick Stock- carbon- crystal- known wellssurflcial sun_cial Kirk- 800 ft- Vincen- Laurel ticEnglish upper middle lower un-

wood sand town town known ton ates line 5o%
1990 12.717 O O 0 0 0 0 0 O 0 686 0 1.246 639 727 2.604 18.619 53%
1991 15.623 0 0 0 0 0 0 0 0 0 802 0 1.002 933 15 2.614 20.990
1992 14.430 0 0 0 0 0 0 0 0 0 670 0 1.385 953 30 2.637 20.105
1993 15.669 0 0 0 0 0 0 0 0 0 743 0 1.714 1.016 224 2.671 22.038
1994 16.131 0 0 0 0 0 O O 0 0 780 0 1.838 1.126 21 2.712 22,608
1995 15.700 0 0 0 0 O 0 0 0 0 679 0 1.987 1.181 40 2.745 22.333
1996 15.936 0 0 0 0 0 0 0 0 0 670 0 1.820 1.165 29 2.776 22.397

average 16.173 0 0 0 0 O 0 0 0 O 718 0 1,570 1,002 155 2,680 21,299 _ surface-water _lmund-waterwithdrawals withdrawaEs

date, except estimatesof riomestk;_11 pumpage,are from purveyor-generatadreportssubmittedto the Bureauof Water Allocat_n,NJDEP
Anatyslsbasedon locationofwaterwithdrawals,not Iocatk)nofwateruse.
Only fresh-_raterwithdrawalsare summarized.
Not agv,_thdrawalsareconsumptive.Surface-watarw_thdrawalsdo notimplyanequivalentreductionth s_eam flow.
The kTigafionuse groupinc_desagnon_gdculbJmlin_gatk)n.InigatJonforagricuttumluse ininthe agdcu_Jralusegroup.



Appendix A. Details of county withdrawals.

Table A15. Ocean County Total Withdrawals 20.o0o Average Use of Water

25,000 ...... 18,0oo ._

Total withdrawals by source 16,000

(miflion gaflons) 20,000 _ 14,000
Year Watersource Total _ _ 12,000 -

surface Around o ¢= 10,CO0-
1990 4.285 19.913 24,198 "_ 15,000 ...... _ 8,000-1991 1.737 21,080 22,817 _

1992 986 21,142 22,128 _ 10,000 ...... E 6.0co -
1993 1,206 21.555 22.761 _. 4,000
1994 1,854 21.916 23.770 E 2,000
1995 2.064 22.043 24.107 5,000- - o O-1996 2,113 22,160 24,273

avera_le 2,035 21,401 23,436 0 F,., ,., ,.. ,., J  .oO
oo"Osurface m ground

Elsurface III ground
Withdrawals by use group (miflion gallons)

WATER USE

Year r'ower _enerauon MmmA Jndustrial Commercial & recreation Potablewater supply irrigation Af_nculleral

Waler source I Total Water source I Total Waler source I Total Waler source I Total Water source I Total Water source I Total Waler source I TotalSurface Ground Surface Ground Surface Ground Surface Ground Surface Ground Surface Ground Surface Ground
1990 0 0 0 0 3,076 3,676 2.146 720 2.868 0 6 6 1,768 15,973 17,739 38 121 159 333 17 350
1991 O 0 0 0 1,898 1.898 400 604 1.003 0 7 7 906 18.314 19,219 75 186 262 357 72 429
1992 O 0 0 0 2,460 2.460 0 518 518 O 6 6 681 17,908 18,590 58 224 282 248 25 273
1993 0 0 0 0 1,744 1.744 0 611 611 0 6 6 867 18,876 19,743 83 277 360 257 40 297
1994 0 0 0 0 1,947 1.947 0 749 749 0 7 7 1,628 18,854 20.482 58 309 367 168 50 219
1998 0 0 0 0 1,601 1.601 0 780 780 0 6 6 1.811 19,213 21,024 58 391 449 195 52 248
1996 0 0 0 O 1,953 1,953 0 1,418 1,418 0 6 6 1,726 18,403 20,129 40 357 397 348 22 370

_i 0 0 0 0 2,097 2,097 364 771 1,135 0 6 6 1.340 18.220 19,561 58 267 325 272 40 312

Average Source of Withdrawals

Ground.waler withdrawals by aquifer group (million gallons)

AQUIFER GROUP TOtal Po_ble

Year north- south- Cohan- Rio Piney Wenc-nah. Mt. Magothy°Radtan*Polemac Lock.a* Paleozoic & "_dra,,_ls9% _l_ra_ls7%
em NJ em NJ sey, Grande Point, 6runs- tong, Prolerzoic Un- Domes- Total

su_cia, surficial Kirk- 800 ft- Vincen- Laurel. ticun- wick Stock- carbon- crystal- known welts
wood sand town Engllsh- upper middle lower known tontown ales line

1990 0 0 9.481 1,782 451 1.486 1,018 0 763 60 0 0 0 0 1,685 3,209 19.913
1991 0 0 10,306 1.588 824 1,451 794 43 2,730 72 0 0 0 0 24 3,247 21.080
1992 0 0 10,489 1.570 771 1,185 883 61 2.769 108 0 O 0 O 27 3,278 21.142

1993 0 24 10.836 1,802 768 859 957 35 2.840 89 0 O 0 0 11 3.333 21,555 91% 93%1994 0 0 12.004 1.878 792 764 1.123 41 1,859 56 0 0 0 0 10 3.387 21.916
1995 0 27 11.704 1.799 824 811 1.244 48 2.053 81 0 0 0 0 29 3.453 22.043
1996 0 37 12,128 1,825 731 717 1,040 50 2,026 60 0 0 0 0 34 3,512 22,160

avera_le 0 13 10,993 1,749 737 1,039 1,009 40 2.148 71 0 0 0 0 257 3,346 21.401 I_ surface-water _round-water
vN_drawals withdrawals

Alldata.exceptestimatesof domesticwellpumpage,are frompurveyor_]eneratedreportssubmittedto the BureauofWater Allocation.NJDEP
Analysisbasedon locationofwoterwithdrawals,not lecat/onof wateruse.
Onlyflesh-waterwithdrawalsare summarized.
Not allw_drawats are consumptive.Surface-waterwithdrawalsdonotimplyanequivalentPaduotJoninstreamflow.
The ir8gotionusegroupincludesallnon-agricultomlirdgation.Irrigationforagriculturaluse inin(heagdculteralusegroup,



Appendix A. Details of county withdrawals. Average Use of Water
Table A16. Passaic County Total Withdrawals 120,c00

250.000 100.000 ................................

Total withdrawals by source
(million gallons) 200.O0O . _ _ - .... 80.000

Year Water source Total _ _ 60.000surface around o

= 40.000
1991 203.372 3.341 206.713 m
1992 188.519 3.134 191.653 _ 100.000 " - " 20.0C<31993 192.871 3.234 196.104 =--
1994 169.523 3.031 172.554 "_
1995 150.328 3.141 153.469 50.000 . _ . 0 , ,

1996 126.517 3.012 129.529 . ^_ ._

average 180,334 3,187 183.522 0 -- _o'_'_'_"_"C) :bt°_ _.k_q_O'_"_'' " " _n_"_

E]surface II ground
[3surface [] ground

Withdrawals by use group (million gallons)
WATER USE

Year Power Generation Minin.q Industrial Commercial & recreation Potabta water supply Irngation Apncu uralWater source Water source Water source Water source Water source Water source Water source
Surface Groundl Total Surface GroundI Total Surface Groundl Tote, Surface GroundI Total Surface Ground[ Total Surface Ground[ Total Surface Groundl Total

1990 163.688 0 163.688 O 0 0 4.151 178 4.328 0 0 O 63.334 3.164 86.498 23 73 97 15 5 20
1991 114.547 0 114.547 0 0 0 4.203 150 4.353 0 0 0 84.599 3.129 87.728 23 61 85 0 0 0
1992 96.736 0 96.736 O 0 0 4.572 118 4.690 0 0 0 87.192 2.977 90.170 9 37 45 10 2 12
1993 101.610 O 101.610 0 0 0 4.014 107 4.121 : 0 0 0 87.220 3.074 90.294 28 47 75 0 5 5
1994 85.320 O 85.320 0 0 0 3.962 53 4.016 0 0 0 80.212 2.936 83.148 18 35 52 10 6 17
1995 56.954 O 56.954 0 O 0 4.223 109 4.333 O O 0 89.121 2.983 92.104 18 43 61 12 6 18
1996 58,568 0 58.568 O 0 0 4.224 128 4,352 0 0 6 63.708 2.861 66.568 11 22 34 6 0 6

avera.J_ 96.775 0 96.775 0 0 0 4.193 121 4.313 0 0 0 79.341 3.018 82.359 18 46 64 8 3 11
Average Source of Withdrawals

Ground-water withdrawals by aquifer group (million gallons)
AQUIFER GROUP To=_ POtaUe

"Mth'drav,rals w_gldraw_ls
Weno- Locke- Paleozoic &
nah, Mt BnJns- tong, Proterzoic Un- Domes- TotalYear north- south- Cohen- Rio Piney Magothy-Radtan-Potomac 2%

em NJ em NJ Kirk- 6OOfi- Vincen- Laurel wick Stock- carbon- crystal- known wellsUR"

English upper middle lower known ton ates linesurficial surficla wood sand town town
1990 994 O 0 0 O 0 O 0 O 0 1.192 0 O 178 16 1.040 3.420
1991 988 O 0 0 O 0 O 0 O O 1.127 0 O 185 O 1.041 3.341
1992 957 0 0 0 0 0 6 0 0 0 937 0 O 194 0 1.045 3.134
1993 990 O 0 0 0 0 0 0 0 O 986 0 0 204 0 1.054 3.234
1994 866 0 0 0 0 0 0 0 0 0 892 O 0 213 0 1.060 3.031 _%
1995 858 0 O 0 0 O 0 0 0 0 1.007 O 0 213 0 1.063 3.141
1996 761 0 0 0 0 0 0 0 0 0 986 0 0 193 5 1.066 3.012

average 916 O 0 0 0 0 0 0 0 0 1.018 0 0 197 3 1.053 3.187 _ surface-water _ound-water•_Athdra_,_a_ w@thdrawa_

data.exceptestimateso1domesticweilpumpage,are frompurveyor-generatedreportssubm_tedto the BureauofWater Altacatk)n.NJDEP
Analysisbasedon locationofwater withdrawals,not locationof wateruse.
Onlyfresh,raterwithdrawalsare summarized.
Nota(_withdrawalsare consumptive.Surface-waterwtihdrawaisdonot implyanequivalentreductionins_'eamflow.
The i_gationusegroupincludesall non-agriculturalinigatJon.Irdgabanfor agricutturalusein in the agriculturalusegroup.



Appendix A. Details of county withdrawals.

Table A17. Salem County Total Withdrawals 6.000 Average Use of Water
9,ooo -

Year1996199519941993199219911990Total withdrawals(mllflongallons)surface6.9057.4307.1318.3375.2668.2394.814Waterground3,8805.1874.8604.5144.4914.5264.074sourceby source10,78512,61711.99112.85012.7659.7578,888Total _="_o_ 2,0004,00013'0005,0006,O0O7,000-8,000,O0O_-_-- __._ _ 4,6C0-.... ----==E_=m 2,0003,0001,0006,COO0 -................................, -- , I ! l I ElJ_m iii.v.=oe6.s744.=511,379 oJ J+o" <'+'=.o,,-.,=,--,o,o,= I00++° .+Q surface • grourKI

Withdrawals by use group (million gallons) E]surfaceII ground
WATER USE

Year r'ower Lveneralon Mining Industrial Commercial & recreation Potable water supply Irngation Afldcultural

Watar source I Total Water source I Total Water source I Total Water source I Water source J Total Water socJrce I Total Water source I TotalSurface Ground Surface Ground Surface Ground Surface Ground Total Surface Ground Surface Ground Surface Ground
1996 O 0 O O 0 0 3.896 1,490 5.386 0 8 8 479 2,233 2312 0 12 12 439 332 770
1991 O 0 0 0 0 0 5.026 1.350 6.376 0 32 32 469 2,409 2,878 0 13 13 2,744 722 3.465
1992 O 0 0 0 0 0 4.275 1.402 5.677 0 37 37 567 2,225 2,792 0 15 15 423 812 1,235
1993 O 0 0 0 0 0 5.040 1.484 6.524 6 40 40 549 2,181 2.731 I O - 49 49 2,748 760 3,508
1994 O 0 0 0 13 13 6.154 1.549 7.703 O 40 40 494 2,154 2,645 O 25 25 482 1,080 1,563
1995 O 0 0 0 486 486 6,099 1,618 7,717 O 32 32 492 2,223 2,715 11 30 41 828 798 1,626
1996 O 0 O 0 33 33 6,137 1,363 7_500 0 25 25 412 2,015 2,427 12 7 19 344 437 781

average 0 O 0 0 76 76 5,232 1,465 6.698 0 31 31 495 2,206 2,700 3 21 25 1.144 706 1 850

Average Source of Withdrawals

Ground-water withdrawals by aquifer group (m/i/ion gallons)
AQUIFER GROUP TO_l

Year north- south- Cohan- Rio Piney Weno- J Po_blesey, Grande Point, nah, Mt Magolhy-Radtan-Potomac Locka- Paleozoic& "Mthdravrals "Mmdra_als
em NJ em NJ Kirk- ,500 ft, Vincen- Laurel, Bruns- tong, Proterzoic Un- Domes-tic Total 18%

un- wick Stock- carbon* crystal- known wells 40%surfictal surficia wood sand town English upper middle lower known tontown ates line

1990 O 220 397 O 0 211 154 919 379 1,031 O O O O 9 754 4.074
1991 O 237 769 0 O 360 545 846 416 588 O O 0 0 13 753 4.526
1992 0 243 833 0 O 297 643 847 457 417 g 0 0 O 2 752 4.491
1993 0 219 819 O O 184 632 1,086 334 470 O 0 O 0 18 752 4.514
1994 O 271 1.140 O O 186 572 1.155 255 515 0 O O O 19 748 4,860 82%
1995 0 187 831 O 0 206 579 1,350 244 543 0 0 0 0 494 753 5.187
1996 0 276 378 0 0 297 415 987 231 440 0 O O 0 77 780 3,580

average 0 236 738 0 0 249 506 1.027 331 572 O 0 0 0 90 756 4.505 [_] surface-water ll_J'ound-water
withalrawab; wiredrawals

All data,exceptestimatesof domesticwel pumpage,arefrompurveyor<jeneratedreportssubmittedtothe BureauofWater Alocaban.NJDEP
Anatysisbasedon locationofwaterwithdrawals,not locationof wateruse.
Ontyf_sh-water wit.hdrawalsam summarized.
Not allwithdrawalsare consumptive.Surface-waterwithdrawalsdonot implyan equiva'entmducbaninstreamflow.
The inigatlunuse groupincludesallnon-agr_uRuralirrigatk)n,Irdgafon for agncultoraluse in in theagdcurQJraluse group.



Appendix A. Details of county withdrawals. Average Use of Water
Table A18. Somerset County Total Withdrawals 45,000

45,000 40,000 ....................................

Total withdrawals by source 40,000 ...................... _: 30,000(mllgon gallons) 35,000 -- .... _ .... -- .......... o- 25=Water source Total _ 30,000 ........ _iYear surface Qround o 20,000,
1990 37.090 2.677 39.767 _ 25,000 ..... _'- ...........
1991 35.456 2.902 38.359 ¢= --= 15.000
1992 33.944 2.935 36.879 _ 20.000 .................. E 10,000
1993 36,772 3,275 40,047 =
1994 42,649 3,020 45,669 _ 15.000 ................. 5,000
1995 42,712 2,899 45,611 10,000 ................ 0 ....

1996 41.546 2,808 44,354 5,000 ................. m -- ._ .>._C_ ._,_ O_.,O.O O_ ..._,'_
average 38.596 2.931 41,527 O-."_

OsurflaceIlground [3surtaceIlground

Withdrawals by use group (million gallons)
WATER USE

Year power Generation Minil_] Industnal Commercial &__=__atlon Potable water supply I,,i_dL,un AgnculturalWater source Water source Water source Water source Water source Water source Water source
Surface Ground1 Total Surface GroundI Tote, Surface GroundI To=l, Surface GroundI Total Surface GroundI Tote, Surface GroundI Tote, Surface Groundl Tote,

1990 0 0 0 0 0 0 0 396 398 0 4 4 37.048 2.222 39.271 23 47 70 19 8 26
1991 0 0 0 0 0 0 0 427 427 0 0 0 35.357 2,283 37.640 81 180 261 19 11 30
1992 0 O 0 0 0 0 O 493 493 0 6 6 33,895 2.244 36.139 35 172 206 14 20 34
1993 0 0 0 0 0 0 0 456 456 0 6 6 36.694 2.344 39.037 64 162 226 14 308 323
1994 0 0 0 O 0 0 0 439 439 0 6 6 42.534 2.406 44.940 103 155 258 12 15 27
1995 0 0 0 0 0 0 0 387 387 0 6 6 42.626 2.327 44.953 66 166 232 21 12 33
1996 0 0 0 0 0 0 0 400 400 0 8 8 41,466 2,300 43,766 71 86 157 9 14 23

average 0 0 0 0 O 0 0 428 428 0 5 5 38,517 2,304 40.821 63 138 202 15 55 71

Average Source of Withdrawals

Ground-water withdrawals by aquifer group (million gallons)
AQUIFER GROUP TOtal Potable

Wen(>- Locka- ! Paleozoic & _rawa_ vat_rawals
Year north- south- Cohan- Rio Piney nah. Mt Magothy-Radten-Potomac 7%

soy. Grande Point, Laurel un- wicl_ Stock- carbon- c_'ystel- known wells
surficlalemNJ surflcialemNJ woodKirk",800sandft.Vincen-townEngliShtownupper middle lower known ton ates line

1990 0 0 0 0 0 0 0 0 0 0 860 0 0 5 4 1.807 2.677
1991 0 6 0 0 0 0 0 0 0 0 1.042 0 0 12 2 1.845 2.902
1992 0 0 0 0 O 0 0 0 0 0 1.047 0 0 3 6 1.879 2.935
1993 0 0 0 0 0 0 0 0 0 0 1.328 0 - 0 15 9 1.923 3.275
1994 0 0 O O 0 0 O 0 ' 0 0 1.034 0 0 10 15 1.962 3.020 94%
1995 0 0 0 0 0 0 0 0 0 0 876 0 0 23 5 1.995 2.899
1996 0 0 O 0 0 0 0 0 0 0 753 0 0 13 11 2.031 2.808

averaqe 0 0 O 0 0 0 O 0 0 0 992 O O 12 8 1,920 2.931 I_ surface-water BBBBound-waterwithdrawals withdrawals

date. exceptestimatesof domest_wellpumpage,am frompuweyor-generatedreportssubmittedtothe BureauofWater Allocation.NJDEP
Analysisbasedon k)catJonof waterw_hdmwals,notbcafJonof water use.
Onlyfresh-waterwiotdnawalsare summarized,
Notall withdrawalsare consumptive.Surface-waterwithdrawalsdo notimplyanequivalentreductioninstreamflow.
The inigatinnusegroupinotudesall non-agricultoml_igatJon.Irrigationforagricultunaluse in in theagdcutCuralusegroup.



Appendix A. Details of county withdrawals.

4,5OO Average Use of Water

Table A19. Sussex County 8.000 Total Withdrawals 50_ _17

t 4.000 ...................................
Total withdrawals by source 7,000 ................................ 3,5C0 ...............................

(milliongallons) ii _

3,000 ................................

Year Water source Total _ 6.000 o 2,5GO .................................
surface _round o 5,000 ---

-- 2,000 .............................
1990 641 5,898 6,538 _cm1991 683 5,664 6,346 4,000 1,500 ...............................
1992 609 5,605 6,414 _

1,000 ..............................1993 706 6,279 6,986 3,000
1994 472 6,241 6,714
1995 479 6,520 6,999 2,000

1996 561 7,131 7,692 1,000 - - -

avera0e5936.2206.813 Or--
(:]surface II ground

Q surfacei ground
Withdrawals by use group (million gaflon_

WATER USE

Year wower L_enerat=on Minir'_, Industrial Commercial & recreation Potablewater supply Irrigation Agricultural

Watarsource J Total Water source J Total Watarsource J Total Watersource I Total Water source J Total Watarsource I Total Watersource J TotalSurface Ground Surface Ground Surface Ground Surface Ground Surface Ground Surface Ground Surface Ground
1990 O 2 2 O 2,497 2,497 O 0 O O 15 16 607 3,368 3,975 10 3 13 24 12 35
1991 O 2 2 O 2,070 2,070 0 0 0 O 32 32 624 3,531 4,155 32 17 49 27 11 37
1992 O 11 11 O 2,079 2,079 O 14 14 O 49 49 589 3.629 4,218 19 14 33 1 8 10
1993 O 30 30 O 2.225 2.22.5 O 54 54 O 135 135 669 3.805 4.475 34 19 53 3 11 14
1994 0 58 58 O 1,924 1.924 0 51 51 0 70 70 441 4.113 4.554 32 15 47 0 11 11
1995 0 57 57 O 2.231 2.231 0 64 64 O 72 72 457 4.084 4.541 20 1 21 2 11 13
1996 0 39 39 O 2_810 2,810 O 25 25 114 57 171 437 4,138 4.575 10 61 71 O 1 1

0 29 29 O 2,262 2,262 O 30 30 16 62 78 546 3,810 4,356 23 19 41 8 9 17

Average Source of Withdrawals

Ground.water withdrawals by aquifer Broup (mllfion gallons_
AQUIFER GROUP TOtal Potable

Year north- south- Cohan- Rio Piney Wenc- _¢drawats _¢dra_
em NJ em NJ sey. Grande Point, nah.Mt. Magothy-Radtan-Potomac Lock.a- Pataozoic& 9% 13%
sur0cia sur6cial Kirk- 800 ft-Vincen- Laurel. BnJns- tong, Pmterzoic Un- Domes-ticTotal

wood sand town English upper middle lower k_c_ wick Stock- carbon- crystal- known weUstown ton ates line
1990 239 0 O 0 0 6 0 0 0 O 0 0 2,701 473 142 2,343 5,898
1991 270 O 0 O 0 0 O 0 O 0 0 0 2,504 515 1 2,374 5,664
1992 372 O 0 O 0 0 0 O O 0 0 0 2,500 491 35 2,407 5,805
1993 490 0 0 O 0 0 O 0 0 0 0 0 2.763 517 69 2,442 6.279 91"/,
1994 414 0 0 O O 0 O O 0 0 0 O 2.661 612 82 2,472 6.241 87%
1995 396 0 0 0 O 0 0 O 0 O 0 O 2,971 586 66 2,503 6,520
1996 374 0 0 0 O 0 O O 0 O O O 3,586 618 25 2,529 7,131

average 365 0 0 O O 0 0 0 0 O O O 2,812 544 60 2.438 6,220 _ surface*water llllound-watar
withdrawals withdrawals

data.exceptestimatesofdomesticwellpumpage,are frompurveyor-generatadreportssubmitted_othe Bureauof WatarAllocation,NJDEP
Analysisbasedon locationofwaterwithdmwais,notIoc_fJonofwataruse.
Onlyfresh-waterwithdrawalsare summarized,

all withdrawalsare consumptive.Surface-watarwithdrawalsdonot implyanequiva_ot red_ instream flow.
inlgationusegroupincludesall non-agriculturalirngation.Inlgat_n for agriculturaluse in inthe agriculturalusegroup.



Appendix A. Details of county withdrawals. Average Use of Water

TotalWithdrawals 4.500 i_i!ii!i:i:t:::: ::i !!i:!i!iil

Table A20. Union County 7,000 4,co0 ...................................

Total withdrawals by source 0,000
(mlflion gagons) _o 3.000 -

Water source Total _ 5,000 _ 2.500 -

Year sudace f:lround o _ 2.000-1990 4,833 5,626 10,459 "_ 4,000
1991 6.414 6,374 12,788 == ._ 1,5oo
1992 4,722 5,923 10,645 _ 3,0OO "E 1,000 -
1993 4,340 5,509 9,849 =
1994 4,531 5.183 9,714 _ 2,000 500
1995 4.681 5,468 10,149 0 .....

average 4,782 5,610 10,391 _c,_

D surface • ground
0 surfaceII ground

million gallons)
WATER USE

Year power Generation M ninq Industrial Commercial& recreation Potable water supply IELqation AgnculturalWater source Water source Water source water source Water source Water source Water source
Surface Ground I Total Surface Ground I Total Surface Ground I Total Surface Ground I Total Surface Ground I Total Surface GrOund I Total Surface Ground1 Total

1990 3,065 0 3.065 0 O 0 0 1,788 1,788 i 0 20 20 1.768 3.734 5,502 0 83 83 O 0 O
1991 4.666 0 4,666 0 0 O 0 1,717 1,717 0 26 26 1.748 4,509 6,258 O 122 122 0 0 0
1992 2,984 1 2,985 0 0 0 0 1,629 1,629 0 18 18 1,738 4,166 5,904 0 109 109 0 0 0
1993 2.535 O 2,535 0 0 0 O 1.458 1.458 0 28 28 1.805 3,880 5.685 0 143 143 0 0 0
1994 2,577 8 2,585 0 O 0 O 1.490 1,490 0 39 39 1,954 3,529 5,483 O 116 116 0 O 0
1995 2.794 8 2,803 0 0 0 0 1.465 1,465 0 40 40 1,887 3,808 5,695 0 147 147 0 0 0
1996 2,078 6 2,083 0 0 O 0 1,437 1,437 0 29 29 1,873 3,608 5,481 0 106 106 0 0 0

2,957 3 2,960 O 0 0 0 1,569 1,569 0 29 29 1,825 3,891 5,715 0 118 118 0 0 0

Average Source of Withdrawals

Ground-water withdrawals by aquifer Flroup (million gallons)
AQUIFER GROUP TO== FXXahie

Weno- Paleozoic & _rawals ,ethOtawaLs
Cohan- Rio Piney nah, Mt Magothy-Raritan-Potomac Locka-Bruns- tong, Proforzoic Un- Domes, Totaltic

Year north- south- sey, Grande Point, Laurel wick Slock- I carbon- crystal- known wells
em NJ em NJ Kirk- ,800 ft- Vincen- English upper middle lower known ton ates line
surScial sudicial un-

wood sand town town
1990 1,435 O 0 0 0 0 0 O 0 0 4,136 0 0 0 13 42 5.626 54%
1991 2,088 0 0 0 0 0 0 0 0 0 4,232 0 0 0 13 42 6,374
1992 1.887 0 0 0 O O 0 0 0 0 3.960 0 0 O 34 42 5.923
1993 1,791 0 O 0 0 O O 0 0 0 3.650 0 0 0 26 42 5.509
1994 973 0 0 0 0 0 0 0 0 0 4.149 0 0 0 18 42 5,183
1995 1,082 0 0 0 0 0 0 0 0 0 4,313 0 0 O 31 42 5.468
1996 862 0 0 0 0 0 0 0 0 0 4,256 0 0 O 25 42 5,186

average 1,445 O 0 0 0 0 O 0 0 0 4,099 0 0 O 23 42 5,610 _ surtace-water _gtound-waterwithdrawals withdrawals

data,exceptestimatesofdomesticwellpumpage,are frompurveyor-generatedreportssubmittedto the BureauofWaterAltocatlon.NJDEP
Analysisbasedon locationofwaterwithdrawals,notIocatfonof wateruse.
Onlyfresh-waterwithdrawalsaresummarized.
NotallwChteawalsate consumptive.SurPace-waterwithdrawalsdonot implyan equivalentreductioninsUeamflow.
The irrigationusegroupincludesallnon-agriculturalbd_gation.Irrigationfor agriculturalusein int_eagriculturalusegroup.



Appendix A. Details of county withdrawals.

Table A21. Warren County Total Withdrawals 60.c00 Average Use of Water

oo0oo !i!i!iii!!!!!!!i!i!iiii!!!!!!!!!i
Total withdrawals by source 90,000 -- _ • 50,000 --

(mifllon gaflons) 80,000 .... :--=- - - -- ........................ _ 40,000
Year Water source Total _ 70,000 ...... -- .... . -.

su°0..1990 91.074 7,217 98.291 _ 60,000 ..........
1991 78352 7,751 86,303 _ 50,000 .......... --= 20,0001992 78,686 7.735 86,422
1993 57,062 7,727 64,789 = 40,000 .......... E
1994 66,279 7,852 74,131 _ 30,000 ....... ___ 10,CO0
1995 74_039 7,976 82.015 20,000 ..... 0
1996 71.033 4_892 75,925 ° ° - '

ave ,e73.818730781125 10000....... ^4° 4°°
O surfaceI grour_l

[:]surface II ground
Withdrawals by use group (million gallons)

WATER USE

Year Power L_eneration Min n9 Industoal Commercial & recreation Potablewater supply Irripa on Agncu ura
Water source Water source Water source Water source Water source Water source Water source

Surface Groundl Total Surface Oroul_d I Total Surface Groundl Total Surface GrouRd I Total Surface Groundl Total Surface Gcoundl Total Surface Ground I Total
1990 56,450 0 56,450 0 10 10 34.490 1,450 35,940 0 0 0 17 3,245 3.262 15 2 17 102 2,510 2,612
1991 54.531 0 54.531 0 4 4 23.899 1,519 25,418 0 0 0 14 3,320 3,334 7 2 9 102 2,906 3.908
1992 54.917 0 54,917 0 11 11 23.728 1,382 25,110 0 0 0 6 3,320 3.327 7 3 9 28 3,019 3.047
1993 55.279 0 55.279 O 56 56 1.417 1,263 2.680 0 0 0 28 3.448 3.476 8 3 11 330 2,958 3.288
1994 44,380 0 44,380 0 63 63 21,822 1,314 23,136 0 0 0 37 3,265 3,302 4 3 7 36 3.207 3.243
1995 55.717 0 55,717 0 76 76 18.082 1.319 19.401 0 0 0 0 3.194 3.194 19 2 21 221 3.385 3.607
1996 44.233 0 44,233 0 172 172 26,648 1,254 27,901 0 0 0 0 3,247 3,247 9 2 11 143 217 361

52.215 0 52,215 0 56 56 21.441 1,357 22.798 0 0 0 15 3,292 3,306 10 2 12 138 2.600 2.738

Average Source of Withdrawals

AQUIFER GROUP Total Po_ble

Year north- south- Cohan- Rio Piney Weno- wttndrawa_slah. Mt Magothy-Raritan-Potomac Locka- Paleozoic& o% ,_u_dra_als0%
sey. Grande Point. Laurel. Bruns- tong. Proterzoic Uno Domes Totaltic

em NJ em NJ Kirk- 800 8. Vincen. _English upper middle lower known ton
surficial sutScial un- wick Stock- carbon- crystal- known wells

wood sand town town ates llne
1990 3,578 0 0 0 0 0 0 0 0 0 0 0 2.250 252 2 1,136 7,217
1991 4.378 0 0 0 0 0 0 0 0 0 0 0 2.130 68 26 1,149 i 7.751
1992 4.523 0 0 0 0 0 0 0 O 0 0 0 1,940 102 10 1,160 7,735 %
1993 4,597 0 0 0 0 0 0 0 0 0 0 0 1,859 56 46 1.170 7,727
1994 3,366 0 0 0 0 0 0 0 0 0 0 0 3,082 191 40 1.183 7,852
1995 3,401 0 0 0 0 0 0 0 0 0 0 0 3,073 259 46 1.196 7.976
1996 1.312 0 0 0 0 0 0 0 0 0 0 0 2,157 162 51 1,209 4,892

avera_ta 3.593 0 O 0 0 0 0 0 0 O 0 0 2,356 154 32 1,172 7.307 _ surface-water IIound.wate r
withdrawals withdrawals

data, exceptestJmatosofdomesticwell pumpage,am frompurveyor-genemtodreportssubmittedto the BureauofWaterAllocation,NJDEP
Analysisbasedon locationofwater withdrawals,not Iocat;onofwateruse.
Ontyfresh*waterwithdrawalsare summarized,

allwi_drawatsare consumptive.Surface-waterwithdrawalsdo notimp;,/anequivalentreductk_ninsb'eamflow.
toigationusegroupincludesallnon-agrk;ulturalirrigation.Irrigationfor agricultoraluse inb_the agriculturalusegroup.
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Appendix B. Detailed analysis of use of water withdrawn in each Water Region, 1990-1996.

Table BI. Passaic (Water Region #1)

Total withdrawals in the water region Average use of water withdrawn in the water region
Total withdrawals by source 350,000

(million _alions) 1_0.000.

Year Water source Total 300,0Go -- - ............................. 140.0G0

1990 310,090 36,990 347,080 o_
1991 276,171 38,428 316,599 _, 2_0.000 _ 100.o00.......................................

1992 259.171 37.031 296.201 i =_ eo.ooo.1993 262.589 39.995 362.584 =- _o

1994 241.917 38,474 280.391 "_ 1co,000 E 60,000.
1995 217.453 37,558 255,012

1996 197,564 37_852 235_416 50.000 40.OO0

averag_ 252t422 35_047 290_469 0 m 20.o0o.
1990 1991 1992 1993 1994 19°_ 1996 0 .....

Osu_face mgrocrd Power" MinJng Irt_blad Potable Irngat)on Agrczdtura]
OsUrf_ II gmund

Totalwithdrawalsb use million alions
I WATER USE

YEAR ! Power Generation Minin9 Industrial Commercial & recreation PotebLs water supply Irngatidn AgnculteralWater source Water source Water source Water source Water source Water source WBter source
Total Total Total Total Total Total Total

surface ground surface ground surface ground surface ground surface ground surface ground surface ground

1990 163,688 0 163,688 O 136 136 4.989 2.976 7.965 0 111 111 141.343 33.445 174.788 45 318 363 25 5 30
1991 114,547 0 114,547 0 129 129 5.183 2.832 8.015 0 109 109 158.363 34.857 193.220 72 490 563 7 10 17
1992 96.736 0 96,736 0 65 65 5,634 2,695 8.328 O 115 115 156.756 33.823 190.579 33 331 364 12 2 14
1993 101,610 0 101,610 0 153 153 4,854 2,922 7,776. 0 80 50 155.915 36.216 192.131 204 599 803 6 25 32
1994 85.320 0 85,320 0 167 167 4,631 2,352 6.983 0 86 86 151,749 35.238 186.987 203 618 822 13 13 26
1995 56,954 0 56,954 O 69 69 4,878 2,338 7,216 O 70 70 165,396 34.428 189.823 202 647 849 23 7 31

1996 58,568 0 58,568 O 67 67 "4J54 1,982 6_736 O 62 62 134,082 35,273 169,356 149 461 610 10 6 16
averaae 96,775 0 96,775 0 112 112 4,989 2,585 7,574 0 91 91 150,515 34.754 185,269 130 495 625 14 10 24

Average source of withdrawals
Ground-water withdrawals

AQUIFER GROUP Total Withdrawals Potable Withdrawals

Cohan- Rio Piney Weno-
rlah, Mt. Magothy-Radten_otomac Locka- PaLsozoic &

Year north- south- sey. Grande Point, Bruns- tong, Proter'zoic Un- Domes TotalemNJ emN, tic 13%
surficinl ;urficial Kirk- 80Off- Vincen- Laurel.English. wick Stock- carbon- crystak knownwood sand town upper middle iower un-

town known ton atos line wells
1990 21.193 0 0 0 0 0 0 0 0 O 11.416 0 1 414 59 3.908 36,090

1991 22.172 0 0 0 0 0 0 0 0 O 11,954 O 1 317 62 3.921 38,428
1992 20.819 0 0 0 O 0 0 0 0 0 11,876 0 1 320 63 3,952 37,031
1993 22,246 O O O O O O 0 0 O 13,369 O 1 352 45 3,992 39,998

1994 21,292 O 0 O O O O 0 0 O 12,724 0 1 380 44 4.034 30,474 87%
1995 20.611 O 0 0 O 0 0 0 0 0 12.428 0 1 418 33 4.067 37,558
1996 21,001 O 0 0 O O O O O O 12.311 0 2 399 41 4.098 37,852

average 21_333 0 O O O 0 0 0 O O 12.295 O 1 371 50 3,995 35.047 i---7 surtece-water _nround-waler
withdrawals mmwithdrawals

All data, except e_grnates of domes_c wellpumdage, are fro¢npurveyor_enerated redods submittedto the Bureauof Water AlCoa_, NJDEP
Analysisbased o_ locationof waterwithdrawals,not Ioca_ of wale_ use.
Onlyf/esh-water withdrawals are summarized,
Not aiJwithdrawals are coesumptJve.Surface*water withdrawalsdo notknplyan equivalent reductionin sb'eamflow.
The irrigationuse group Lsdudasall no_-agrteotturalitdga_on. Irrigalionfor agriculturaluse in in the agticotturot usegroup,



Appendix B. Detailed analysis of use of water withdrawn in each Water Region. 1990-1996

Table B2. Raritan (Water Region #2)

Total withdrawals in the water region Average use of water withdrawn In the water region
Total withdrawals by source 6o,oo0

surface grOund 30.000.
1990 42,992 36.083 79.075 _ 4o.0co

1991 43,081 39.312 82.394 _ _ 25,000....................................
1992 40,058 37.362 77.421 _ 30,000
1993 43,060 40,883 83.943 _ 2O.0O0.

1994 48.822 42.271 91.094 _ 2o.0o0 ._ 15.000.
1995 49.488 40.337 89.826

1996 48_776 39,693 88_469 10.00o 10.o00.

45,18339,42064,803o ......' ....l--i ! ....---.......11_0 1_1 I_Q 1_ 1994 lg_6 lgG6 0

a surface IBgr13ul_ Pow_ Mnng Industfl_ Pothole Irriga£on Ag_
Osu_acegiground

Totelwithdmwa_b use million allons
WATER USE

Power Generation M_tle_l Industt_l Commercial & teen,arian Potable water suppl_ In_atJon A_riauBural
YEAR Water source Water source Water source Water source Water source Water source Water source

Total Total Total Total Total Total Total
surPaco ground sur_ce ground surface ground surface ground surface gn_und surface ground surface ground

1990 0 0 0 0 1 1 0 390 390 0 7 7 0 4,810 4,810 12 308 319 160 141 302
1991 4.666 36 4.702 0 755 755 269 7,688 7,957 0 46 46 37,700 29.567 67.266 265 938 1.203 182 281 464
1992 2.964 30 3.014 0 93 93 349 7.994 8,343 0 46 46 36.392 28.239 64.630 201 798 999 133 163 296
1993 2,535 26 2,561 0 961 961 320 8,115 8,435 0 54 54 39,757 30.120 69,877 242 967 1,209 206 639 646
1994 2.577 36 2.613 83 1,149 1,232 314 8,243 8,556 0 71 71 45,450 31,742 77,191 277 751 1,028 122 280 402
1995 2,794 39 2.833 79 440 519 316 7,157 7,473 0 70 70 45,780 31,450 77,230 256 803 1,059 263 379 643

1996 2,078 28 2_106 32 1,019 1,051 310 8_447 8,757 0 63 63 46,117 29,556 75,674 175 457 632 63 123 186
avena 2,519 28 2,547 28 631 659 268 6,862 7,130 0 51 51 35,885 26,498 62,383 204 717 921 152 287 448

Average source of withdrawals
Groundwater withdrawals b

AQUIFER GROUP Total Withdrawals Potable WIthdr_val_

Cohan- RiO piney Went- Inab, Mt, Magothy-Radtar_Potemac Locka- Paleozoic &north- south-
Gmnde Point. Bruns- tong, Protatzoia UP,- Do,mes- TotalYear _ey, Laurel.

t_ wick Stock- carbon-cP/sta_- known w_UsemurficialNJsurficialemNJ woodKirk"800sandft-Vincen-townEnglish-townupper middle k>wer k ten ates _ne

1990 2,648 0 0 0 0 261 6,437 4.666 0 4,433 7,786 543 995 569 2,940 4,805 36,083 47%_
1991 4,879 0 0 0 0 404 7,987 6,785 0 889 10,929 804 932 807 33 4,863 39,312
1992 3,889 0 0 0 0 488 8,050 5,640 0 138 11.065 801 1,199 910 47 4,937 37,352
1993 4,922 0 0 0 0 518 7,497 6.708 0 1,465 11.260 858 1,512 1,081 46 5,017 40,883
1994 4,950 0 0 0 0 504 7,711 6,788 0 1.249 12.124 864 1.666 1,150 146 5,089 42,271

1995 5,059 O 0 0 0 464 7.649 _ 6.108 0 632 11,123 754 1.799 1,235 69 5,146 40.337

1996 4_588 O O 0 0 460 8,908 5r367 0 1_113 10_441 655 lt630 1_257 53 5_221 : 39.693

aven=9_ 4,419 O O 0 0 443 7.791 6,037 0 1_417 10.675 759 1,390 1,001 476 5.011;39,420 ii_ '_t_'ld_W_sut'_c_v_ _tl_
AH¢tata,except est_nta_=o_domesticw_dl_, are fromg¢,rveyor-gene_tad rep¢¢l_ subiTiittadta tt_e Bureau_f Watl_ Aloca_n, NJDEP
Analysls basnd o_ _ ofwater w8ndrawa_s,not kx_tian of w_tar use.
Onlyfrosh-watoevvib'x_wa_sare summartznd.
Not all wi51d_'aw=lsare ¢onsump_ve.,_r tac_wat_ ",_bawa_ donot imply an equiva'e_t _ ia s_m _.
l_e _iga_on u_e _ _ _ non-awic_nd _¢dga_on._on f_ agcicu_Jraluse ia In Ihe ag_cuSund use grip.



Appendix B. Detailed analysis of use of water withdrawn in each Water Region. 1990-1996.

Table B3, Atlantic Coastal (Water Region #3)

Total withdrawals in the water region Average use of water withdrawn in the water region
Total withdrawals by source 80.000.

(million Ralions) 7o.oo0- - 45.0o0
YeaT Water source Total

surface ground 6o.0oo. 40.0_o
1990 37.400 63.642 101.042 _: 35.ooo
1991 39.568 66.634 106.202 o 50.ooo.
1992 37.370 64.637 102.007 _" 40.0CO_ =_ 30.0GO

1993 41.474 69.360 110,835 o 3o.ooo- =_ 25.0oo
1994 40.804 71.424 112,228 _ _ 2O.0O0
1995 54,240 66.707 120,947 2o.ooo- 15,0oo

1996 35_906 63t904 99,810 t0.0CO• lO.Ooo

averagl 40_966 96r616 107_582 0_ 5,0oo
1990 1991 1992 1_J3 1994 te_= 1_36 0

C]sucface reground Pmv_- MIrdl_ Indu_txlal Potable Irrlgabon Agdc_tzJc_d
Os_face IIg_

Total wlb_drawals b use million aliens
WATER USE

Power Generation Miain_l Industhal Commercial & recreatk_n Potable water supply Ir_agon A_ldoultural
YEAR Water source Water source Water source Water source Water source Water source Water soun:e

surface ground Total surface ground Total surface ground Total surface ground Total surface ground Total surface ground Total sudace ground Total

1990 0 123 123 1,504 6,181 7,685 2.148 1.710 3,858 O 227 227 20.342 45"211 65.553 84 490 573 13.323 9.699 23,022
1991 0 114 114 1,229 4.334 5,563 400 1.489 1,889 O 221 221 17,752 47.904 65,656 162 613 774 20.026 11.958 31,984
1992 O 109 109 1,579 5,245 6,824 0 1.752 1,752 0 222 222 18,785 45.908 64,693 163 645 807 16.844 10.756 27,600
1993 O 124 124 1,659 4,844 6,502 O 2,206 2,206 0 280 280 19.382 48.646 67,928 266 992 1,259 21,168 12.267 33,435
1994 0 128 128 1,558 5,145 6.703 0 2.255 2,255 0 265 265 18.575 48,593 67,168 270 843 1.113 20,400 14.196 34.597

1995 O 161 161 1,149 4,788 5,937 0 1.977 1,977 0 276 276 20.034 48.460 68,495 267 1,087 1,354 32.789 9.959 42,748
1996 O 195 195 1,257 5_119 6,376 0 2,742 2,742 0 , 245 245 19_296 46,669 64_955 222 860 lt082 16t142 8,075 24_216

avereflq 0 136 136 1,419 5_094 6,513 364 2_019 2,383 O 248 248 19.879 47,342 66,221 205 790 995 20,099 10.987 31,086

Average source of withdrawals
Ground-water withdrawals by aquifer group (million galions_

AQUIFER GROUP Total Wghdrawals Potable Wlthdlawals
Weno-

Year north- sou_- Cohan- Rk) ; Piney nah. ML Mago_y-Radtan-Potamac Locka- Paleozoic &
sey, Grande Point, Laurel, Bruns- tong, Protarzoic Un- Dome_ Totaltk:

sun*cialamNJ surficialamNJ woodKirk"800sandif" Viacen-townEnglish.townupper middle k)wer k_ WiCk Stock-toncarbon-atescr/staklineknown welts

1990 0 1,746 31,379 6.341 650 4,193 4,937 1,375 763 596 0 0 0 O 2,332 9.340 63,642
1991 0 1.393 35,810 6.511 1.364 3.221 5,059 847 2,730 194 O 0 O O 55 9.451 66,634

1992 O 558 36,239 6,342 1.403 2,802 4,008 954 2.769 0 0 0 O 0 37 9,524 64,537

1993 0 2.389 36.940 7.155 1.438 3.035 4,924 946 2,840 27 0 O 0 0 60 9.606 69,360 7
1994 0 2.476 36,826 7.331 1,279 6,432 4,431 1.041 1,959 0 0 0 O 0 48 9.701 71,424

1995 0 2.299 34.590 7.442 1.361 3.443 4.955 707 2.053 O 0 O 0 O 52 9.804 66.707

1996 0 2r078 33.778 7p340 1"239 2_596 4_235 597 2_026 O 0 0 O 0 120 9r895 63r904

avera 9, O 1,849 35,080 6,923 lr248 3,673 4,650 924 2,149 117 0 O O 0 369 9,617 66,818 _ withdrawalsSUrPace'watermw_a_ r
Alldata, except es_cnataso_ dorne_c wellpczmpage,are from purvoyor-generat_l reports su_ to the Bureau O#Water Allocaf_on.NJDEP
Analys;sbased on _ of watm _ls. notkx:;z_onof water use.
OnJyfre<sll-watarwithdrawalsare summarized.
No_agwlthd_awab are co_sumpSve.Sudoce-wat e__ls don_ implyan equivalentmduc_ insveam flow.
The inigationuse group inc|udesag non_ral in_gaf_on.I,,;_,,_9onfor agrfcul_ral u_e ls ia the agfloj_l use gcoup.



Appendix B. Deteiled analysis of use of water w_thdrawn in each Water Region. 1990-1996.

Table B4. Uppe r Delaware (Water Region #4)

Total withdrawals in the water region Average use of water withdrawn in the water region
Total withdrawals by source 400.000

(million gallons) 250,000

350,000 "- ..............................Year Water source Total

surface 9r°und 300"000 1-_ * _ _--i1 fii o¢'q°2130.000 .....................................

1990 359,020 18,463 377,483 _ 250,000 -- _ _--

1991 312,127 19,195 331,322 = _ 150,000 ....................................
1992 321.172 19,617 340,789 _ 20o.00o --I 1-- =
1993 302.023 20,630 322.652 _= qS0.0o0 -- •--
1994 305.255 21.347 326.632 E = 1o0,000 .....................................
1995 309,219 21,952 331,171 10O,0O0 --! _--

1996 284,399 19,303 303_702 50,o0o __ _ v__ 5o,ooo.......................

veo.,313,32120,072333,393o -.- .... -- rL- --1_0 1991 1992 1993 1_J4 1995 1996 0 .....

C]sur/ace Ilgmund Power Mining Indus_T_ Potage ttr_a'_on Ag_
Osu_e Bg_

Total withth"awa_ b use re�Ilion a//ons
-- WATER USE

power Generation Minin_l thdust£1al Commercial & recreation Potable water supply Irr_ation Agricultural
YEAR Water source Water source Water source Water source Water source Water sounce Water source

Total Total Total Total Total Total Total
surface ground surface ground surface ground surface ground surface ground surface ground surface ground

1990 251,051 2 251,053 0 2,920 2,920 61,636 2,053 63,689 0 15 15 46,159 10,932 57.091 41 18 58 133 2,524 2,657
1991 218,837 2 215,539 0 2,347 2,347 48,086 2,146 50,231 0 32 32 44,998 11,687 56,685 59 47 107 147 2,034 3,081
1992 234,781 11 234,792 0 2,526 2,526 43,555 2,281 45.837 0 49 49 42,754 11,686 54,439 39 27 67 43 3,037 3,080
1993 237,686 30 237,717 0 3,054 3,054 10,274 2,332 20,606 0 135 135 45,625 12,018 57,644 71 51 122 367 3,009 3,376
1994 221,565 58 221,623 0 3,727 3.727 39,841 2.381 42,222 0 72 72 43,777 11.855 55,631 44 36 80 58 3,218 3,276
1995 224.139 57 224,196 0 4,108 4.108 39,649 2,343 41,991 0 72 72 45,114 11,939 57.054 05 29 95 252 3.403 3,655
1996 206_023 39 206_062 0 4,957 4_957 37,357 2_289 39_647 114 57 171 40_718 11,661 52_379 29 75 104 158 224 382

averaqe 227_726 29 227_755 0 3,377 3_377 41,200 2_261 43_460 16 62 78 44,164 11,683 55,846 50 41 90 165 2,621 2,786

Average source of withdrawals
Ground-water withdrawafe by aquifer group (million gallons)

AQUIFER GROUP Total Withdrawals Potable WRhdrawats
Weno-

Year north- south- Cohan- Ria Piney lah, Mt. Magothy'Rartian'Potomac Locka- Paiaozoic &sey. Grande Point Bruns- tong, Proterzoic Un- Domes- TotalUc 6%
em NJ em NJ Ki_k- 800 ft- Vincen Laurel, wick Stock- carbon- crystal- known wells

5"nglJsh" upper middle k_ver knU_rl ton

surficial surrmial wood sand town town ates fine

1990 4,960 0 0 0 0 0 0 1.001 0 364 438 156 5,371 936 306 4,932 18,463
1991 5,838 0 0 0 O 14 33 1,057 0 384 493 188 5,159 1,012 32 4,987 19,196

1992 6,204 0 0 0 0 8 8 982 0 402 764 173 4,940 1.061 23 5,052 19,617
1993 6,445 0 0 0 0 27 0 672" 0 816 926 102 5,136 992 307 5,117 20,630

1994 5,993 0 0 0 0 0 0 982 0 459 947 170 6,273 1,241 105 5,177 21,347 94%
1995 5,114 0 0 0 0 6 2 1.009 0 519 "878 123 6,604 1,279 109 5,231 21,952

1996 4T081 0 0 0 0 0 1 1F134 0 225 888 141 6f356 1_115 69 5_292 19r303

averagq 5,662 0 0 0 0 8 6 988 0 453 761 163 5,601 1,091 136 5,112 20,072 I_ withdmwatsSUrface'waterg_ter
Alldata, except e_tkTBteso_dornes_cweg pumpage, are from purveyor_eneratad reportssubcr_ted to Die Bureau ofWater AIIoca_, NJDEP
Analysia t_sed on _ of water withdrawal=, nof location of wate_use.
Ontyf_c,h-water wi_hdrawaiaare summadzed.
Not all wlfftdrawab are consump_ve.Sudace-watar withdrawaiado n(x implyan e_iaakmt mductk_ ia sb_eamflow.

_riga_o1use I_oup includesall non-agric_ltoralintgaB_n,bd_a_ for agflctab_raluse inin the al_tta_l u_) g¢oup.



Appendix B. Detailed analysis of use of water withdrawn in each Water Region. 1990-1996.

Table B5. Lower Delaware (Water Region #5)

Total withdrawals in the water region Average use of water withdrawn In the water region

Total withdrawals by source 10o.ooo 60,000

Year Water source Total 80.0o0 5o,ooo -
surface ground ............

1990 60.315 72.495 132,810 =" To,coo.

1991 71.663 74.798 146.461 o 6o.o00 o_ 40,ooo .............

1992 65.514 72.639 138.163 _ 50,o0o =
1993 70,214 74.636 144,860 - 40,ooo 3o,oo0 .............

1994 86,936 76.067 163,003 E 3O.OCO _ 20.o0o ..............
1995 91.555 80.170 171.725 20.00o
1996 79_179 70_006 149,185

averaqe 75,054 74_402 149,455 1o.o_0 lO.OCO ..............o

1990 1991 1_2 I_93 1994 1995 1996 0

Osu_ace IIIgmund Power M_nlng Inc_sUlal Potable Ir_lgabon AgncuI_Ur_
Osun'aceIlgro_

Total wRhdrawals b use million allons
WATER USE

Power Generation Minin_ Industrial Commercial & recreation Potable water supply Ini_latlen A_lrlsultural
YEAR Water sou;ce Water source Water source Water source Water source Water source Water source

surface ground Total surface ground Total surlece ground Total surface ground Total surface ground Total surface ground Total surface ground Total

1990 12.503 0 12.503 12.342 2.521 14.864 25.114 9.940 35.054 0 30 30 1,747 54.857 56,603 107 516 623 8.501 4.631 13.132
1991 9.489 0 9.489 18.139 2.271 20.411 30.730 8.696 39.426 0 62 62 1.544 66.937 58,481 164 444 608 11.566 6.389 17.985
1992 2.974 0 2.974 26.365 2.238 28.603 30.236 8.291 38.527 0 108 168 1,417 55.353 86,801 90 529 619 4.432 6.089 10,521
1993 13.781 0 13.781 18.046 3.242 21.288 25.973 7.866 33.829 1 128 129 1.278 56,671 57,949 95 750 845 11.041 5.989 17,030
1994 38.027 O 38.027 21.317 4.096 25,413 18.945 8.074 27.018 3 91 94 1.466 56.701 68.167 88 806 894 7.090 6.299 13.389
1995 36.513 6 36.513 21.430 4.819 26.248 20.124 7.260 27.385 13 92 105 1.323 58,286 69,609 164 809 973 11.987 8.905 20.892
1996 34.719 O 34.719 14r665 5t259 19,924 19_000 7t579 26.579 1 76 77 4,663 50,989 55,652 90 639 728 6,041 5,466 11,507

averaae 21.144 0 21.144 18t901 3,492 22,393 24t303 8,242 32r545 3 84 86 1.920 55,689 57.609 114 642 756 8,670 6.253 14.922

Average source of withdrawals
Ground-water withdrawals IJ

AQUIFER GROUP Total Withdrawals Potabta Withdrawals

I Weno-Year north- south- Cohan- Rio P_ney nah. Mt Magothy-Ra,itan-Potomac L(x:ka- Paleozoio &
sey. Grapee Point. Laurel, Bruns* tong. Proterzoio Un- Domes Total 3%

wck Stock- carbon- c_ystel- known tic
em NJ em NJ Kirk- 800 8- Vlecen- English. upper rniddls lower im_sutflclel surficial wood sand town town tan ates I_ne

Wells

1990 O 304 15.237 454 660 1,688 6.943 8,337 12.751 19.622 0 0 0 0 115 6.085 72.495
1991 O 761 16.144 O 668 2.053 10.679 12.933 18.167 6,894 O O 0 0 369 6.139 74,798 50%
1992 O 634 15.291 O 546 2.097 10,385 11.828 19.936 5.663 O 0 O O 102 6.157 72,639
1993 O 960 16.418 0 548 2.319 10,332 11.840 18.988 6.869 0 O O 0 161 6.180 74,636

1964 0 1.259 18.O46 0 435 2.287 11.146 12.735 19.351 4.538 O 0 O O 65 6.213 75.067
1995 O 1.208 19,221 O 868 2.931 10,861 13,580 20.359 4,366 O O 0 0 534 6.242 50.170 97%

1996 0 1,383 16,654 O 526 2_611 9_054 11.176 16r827 4,801 O O O O 695 6_276 70r006

average 0 928 16,716 65 607 2,327 9.914 11,776 18,054 7,536 O O O O 293 6,185 74,402 [_ wlthdrawalssudace-watar_dnrawa_ter
AQdata. except e_nates of domes_cwell i_mpage, are from purveyor-generated repoetssubmittedto the Bureau ofWata_ Ntaca_on. NJDEP
Analysisbased on Io_on of wateewithdrmvals,not_caban of _tar use.
Onlyfresh-water withdrawa_ are summarized,
Not all withdrawals are con.sump_ve.Surlece-wtaer _ls donotimplyan equivakmtteducdon instream flow.

irrigaban u_mgroupindudas ag no_1_giaculturalk_don, frriga_onfoe agriculturaluse in inthe ag_cutturaluse group.
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Appendix C. Detailed anal/sis of use of water withdraw in each watan;hed management areas.

Table C1. Upper Delaware (Watarshed Management Area #1)

Totel withdrawals by source Total Withdrawals in the WMA Average Use of Water
Withdrawn In the WMA

Year Water source Total
surface _round lo0.ooo ............................... 5o,ooo

1990 105,323 13,722 119.045 . _-
1991 91.807 14.191 105.998
1992 86,799 14,298 101.097 _ "_

................... ; ,ooo

1993 57,309 14,757 72,077 __ _ 2o,ooo

1994 68,092 15,388 83,479 - 20,

._ 40,000 ...................
1995 88,868 16,009 104.877 _0,000
1996 76t432 13_551 89r982 ........

average 82_090 14r661 96r651 o

Qsu_ Ig_nd

Total wib_drawals by use (malton gallons L
WATER USE

Power Generation Mlnin_l Industrtal Corcmerclel & recreation Potable water supply Ir_atJon A_rk;ulturalYear
Water source Water source Water source Water soume Water source Water source Water source

Total Total Total Total Total Total Total
-- surface .qmund surface ground surface ground surface ground surface .qround surface ground surface ground

1990 56.450 0 56,450 0 2.914 2,914 48,383 1,778 50,162 0 0 0 357 6,516 6,873 24 3 27 109 2,510 2,619
1991 54,531 O 54,531 O 2,346 2,346 36.908 1,853 38,762 0 O O 242 7,083 7,325 24 3 27 102 2,906 3,008
1992 54,917 0 54.917 0 2,510 2,510 31.630 1,697 33.327 O 1 1 201 7.068 7,269 13 3 16 38 3,019 3,057
1993 55,279 0 55.279 0 3,039 3,039 1,418 1,547 2,965 0 10 10 247 7.208 7,455 26 3 30 339 2,958 3,297
1994 44,380 0 44.380 O 3,717 3,717 23,319 1,605 24.925 O 3 3 317 6.851 7.168 25 3 28 51 3,207 3.258
1996 55,717 O 55,717 0 4,088 4,088 32,652 1,632 34,284 O 0 O 222 6,901 7.123 39 4 43 238 3.385 3.623

1996 44_233 0 44_233 0 4r906 4r906 31r880 1_577 33,456 0 0 0 144 6r845 6_989 18 6 23 167 217 375
ave_ 52_215 O 52,215 0 3,360 3,360 29,456 1,670 31,126 0 2 2 247 6,925 7,172 24 4 28 148 2,600 2.748

Ground-wa ter wib_drawals by aquifer group (million gallons) Average Source of Withdrawals
AQUIFER GROUP

Cohan- Rio Piney Weno- Paleozoic & Total Withdrawals Potable
Year north- south- sey. Grande i Point. nah. Mt, Mag°thy-RarP'anJP°t°mac Locka-

em NJ em NJ Kirk- 800 ;1- :Vidcen- Laurel Bruns- tong. Proterzoic Un- Domestle Total 15% Withdrawals3%

wick Stock- carbon-crystal- knOwn wellsEnglish- upper middle lower un- tonsurficial sur;1cial wcod sand town town known alas line

1990 4.820 O O 0 O O 0 0 O 0 0 0 5.127 740 174 2.861 13.722
1991 5,672 0 0 0 0 0 0 0 0 O O O 4.743 850 32 2.894 14.191
1992 5,931 O 0 0 0 0 , 0 0 0 0 0 O 4.537 887 15 2.930 14.298
1993 6,072 O 0 0 0 0 0 0 0 0 0 O 4.664 813 253 2.966 14.767
1994 5.681 O O O O O O O O O O O 5,647 1,013 44 3,002 15,368 85%
1995 5,919 O O O O 0 O O O O O O 6,006 1.096 51 3,037 16,009

1996 3_807 0 0 O O 0 0 0 O O 0 O 5_701 917 55 3,071 13,551 97%
average 5,400 0 0 0 0 0 0 0 O O O 0 5_204 902 89 2_966 I 14,561

All_ta, exceplesttma_esofdomes_cwe411:crnpage,_ehompurve_rd3e_ratedr_s_m_ BureauofWaterAJk_cJz_on,NJDEP _ surface-water m ground.waterAP_ySlSba_e_lon_ ofwaterwi_d_als, rot Iocat_nofwateruse.

O_y her_*-wa_e*wtU_rawa_=re_.
Nottl wzitztaw_ ateconsump_veSurfa_,-wa_erwr_draw_ _onotimisy_ ¢quiv_erdreduc_onIn_t,'_cnilow,



Appendix C. Detailed an alys;s of use of water withdrawn in each watershed management areas.

Table C2. Walklg, Pohuck and Papakatln9 ONatarshed Management Are= #2)

Total withdrawals by source Total Withdrawals in the WMA Average Use of WaterWithdrawn In the WMA

Year Water source Total
surface ground 2,12IB 1.474

1990 605 1,606 2,205
1991 646 2,290 __ = 1,_c_.
1992 591 1,774 2.365

1993 663 1.982 2.646 _ 1,063 737
1994 445 2,144 2,589 = ._
1995 448 2,056 2,504 _ 369

1996 547 2_079 2,625 531

average 564 1,897 2,461 0 .

o ///i//1990 1_1 1_¢_ 1993 1994 19_i6 19_6

0 sun'_e I gmund

Total wtthdrawals by use (million gallons)
WATER USE

Power Generation Minin_l Industrial Commercial & tecreaEon Potebis watersupp_/ Irrigation A_ncultumI

Year Water source Total Water SOurCe Total Water source Total Water source Total Water soun:e Total Water source Total Water source Total
-- surface flmund surface ground surface .qround surface 9round surface .arOund surface ground surface ground

1990 0 2 2 0 6 6 0 0 0 O 15 15 580 1,563 2.144 1 3 3 24 12 35
1991 0 2 2 0 0 O 0 0 O O 32 32 604 1,583 2.187 15 16 31 27 11 37
1992 0 11 11 0 16 16 0 14 14 0 48 48 576 1.663 2,239 13 14 27 1 8 10
1993 O 30 30 , O 14 14 0 54 54 O 124 124 644 1.731 2,375 16 18 34 3 11 14
1994 O 58 58 O 10 10 O 51 51 O 67 67 434 1.933 2,367 11 14 26 0 11 11
1995 0 57 57 0 20 20 0 64 64 O 72 72 447 1,831 2,277 O 0 O 2 11 13
1996 0 39 39 0 51 51 0 25 25 114 57 171 431 1_844 2,276 1 61 62 0 1 1

average O 29 29 O 17 17 0 30 30 16 59 76 531 lf735 2_266 8 16 26 8 9 17

Ground-water withdrawals by aquifer group (million gallons) Average Source of Withdrawals
AQUIFER GROUP

Wenc- Paisozo_¢ & Total Withdrawals Potable

Year north- south- Cohen- Rio Piney nah, ML Magothy*Radtan-Potemac Locka-SnJns- tong, Prote_oic Un- Comes. Total Withdrawalstic
sey, Grande, Point, Laurel, wick Stock- carbon- c_,stal- known wellsern NJ ern NJ Kirk- 800 fl- Vincen- English- un-

surfioia sur&cial wood sand town town ares lineupper middle Iowe known ton

1990 140 0 O O 0 0 0 0 0 0 0 0 240 172 131 917 1,600
1991 165 O O O O 0 O 0 O O O 0 397 153 0 929 1,644
1992 273 O 0 0 0 0 O 0 O O 0 O 389 163 8 941 1,774
1993 373 O O 0 0 O 0 O 0 0 0 0 447 167 41 954 1,982 7
1994 312 O O O 0 O O O 0 O O O 598 215 52 966 : 2.144

1995 295 0 0 0 0 O 0 0 0 O 0 0 558 177 48 978 2,056
1996 274 0 O 0 0 0 O 0 0 9 O 0 620 190 6 988 : 2f079

averaae 262 O 0 0 O O O O 0 0 0 O 464 177 41 953 lt897

Aldm_except_ordor_s=cwdpunc_e. are_mpu_*_=_r,_dre_subr_=ed_e Surea_r_WaterA_<a_NJOEP _ surf=_ter I gmun_terwilt_.'awais witi'_,-',_wais
A,_p/stsbasedon;¢x=_ ofw_er wt_"aw_s, r_ Iocat_ ofwa_r use.
TheInd_T_talc;;tegotyonIhegrazphsInckJd_sbofflIn0us_l_a_l comrmmct_&recre_;_onwltl_faw_,
Octly_er w_draw_lsate I_tzed

Theirag=c_onusegmapl,'-_,='._ _1no_-agrk:ulZ,JralIr_iga=o_k_ig,_onlot ag_ t=sein _ theagdcuilaralusegm¢_o.



Appendix C. Detailed analysis of use of water withdrawn in each watershed management areas.

Tabta C3. Pompton, Pequannock, Wanaque and Ramapo (Watarshed Management Area #3)

Total w/thdrawata by source Total Withdrawals In the WMA Average Use of Water
million gallons) 10o.oo0. Withdrawn in the WMA

6_ ...... 90,000Water iource go,ooo........... m ...........

iiiiiiiiiiiiiiilIiiiiiii!
Year surface anound Total 80,000...................... 7o,ooo
1990 67,437 5.745 73,181 _ 70.o_o..................... ___- -
1991 88,776 5,945 94,721 (5 eo._o= =-= ................ i i. *

1992 91.755 5,613 97,268 '_ 5o.ooo.................. _ , - . _8 40,o0o
1993 91.191 6,270 97,461 °¢ 4o.ooo................... _ ,- - _- 30.0001994 84,195 5,780 89,976 --=
1995 93.339 5.872 99,211 =E 30,o0o.................. , , - - =_ 20.0oo

1996 67,845 5_679 73,524 20,000 ................... , =- - 10.0oo
avemRe 83_506 5_829 89,335 10,0o0.................. , _....

o -... ".• "'" ,"z./,o,"1.x/1_30 1991 1_3_ 1_33 l_J4 19c_6 lgG6

0 ._ace mg_

Total withdrawals b_ use (million gallons)
WATER USE

Power Generation Minin_l tadust_al Commen;idI & recreation Potable water supply Irr_ation A_ricutturalYear
Water source Water source Water source Water source Water source Water source Water source

Total Total Total Total Total Total Total
__ surface ground surface ground surface 9mund surface Rround I surface ground surface 9round surface ground

1990 0 0 O O 0 0 4,151 79 4,230 0 17 17 i 63,248 5,562 68.810 23 82 105 15 5 20
1991 0 0 O O 0 O 4,203 39 4,242 O 20 20 84,650 5,767 90.317 23 119 142 O 0 O
1992 0 O O O O O 4,572 36 4.608 O 20 20 87,164 5,401 92,566 9 54 62 10 2 12
1993 0 O O O O O 4,014 46 4.060 O 27 27 87.150 6.054 93,204 28 138 165 O 5 5
1994 O O O O O O 3.962 12 3,974 O 30 30 80.205 5.621 85,826 18 112 130 10 6 17
1995 0 O 0 O O 0 4,223 20 4,243 O 24 24 89.086 5,763 94,849 18 60 77 12 6 18

1996 O O 0 0 O 0 4r224 6 4t230 O 15 15 63,604 5_592 69,195 11 67 78 6 O 6
avera 0 0 0 0 0 0 4t193 34 4,227 0 22 22 79,287 5,680 84,967 18 90 108 8 3 11

Ground-wa ter withdrawals by aquifer group (million gallons) Average Source of Withdrawals
AQUIFER GROUP

Cohan- Rio Piney IWeno- Paleozoic & Total Withdrawals Potable
nah, ML Magothy-Radtan-Potomac Locka-nOl-b_ i south-

sey. Grande Point. I _um,. lruns- tong. Protarzoic Un- Domes Total Withdrawals
Year

rio 7% 7%

em NJ em NJ Ki_k- 800 fi_- V'mcen-: Eng_sh- upper middle lower knU_/nsuKmia sun3cial wood sand town town atos line

1990 3.582 0 0 O 0 0 0 0 0 0 534 0 O 390 34 1.205 5.745
1991 3.932 0 0 0 0 0 O 0 0 0 566 0 O 200 41 1.208 5,945
1992 3,620 0 0 O 0 O O 0 0 0 442 O O 208 28 1.216 5,613
1993 4,280 0 O 0 0 0 0 0 0 0 509 0 O 227 28 1,226 6,270

1994 3.833 O 0 O 0 O O O 0 O 452 O 0 234 26 1.236 5.780 93%
1995 3.883 O O 0 0 0 0 0 0 O 494 0 0 238 14 1.243 5.872

1996 3_704 O O 0 0 0 9 O 0 0 453 0 0 261 21 1_250 5_679 93%
average 3,833 O 0 O 0 O O O 0 O 493 0 O 250 27 1,226 5,829

Aj_da_ex_eptesizmate5_fd_mes_we_pum_e_areft_npurve_eneratedre_rtsr*u_Xrdtte<_t_heBu_ofWatc_AIIoca_NJDEP I_ surfaCO-watar m grou_ter

N_ aI_IIt_t'iwalsi_ecorc_ci_p_.Surface_a__dffKfr_e_donotirmplyai_e_iva_ ,_==-_-,__ I flow.
TheI_lga_ me groupV¢k_e= _ no_aB_u_ _ Irrlg==o__or_¢_ural useIn_n¢,eagrcurc¢_u=egmuo.



AppendLxC, Detailed anatysis of use of water withdrawn in each watePshed management areas.

Table C4. Lower Passaic and Saddle 0Natershed Management Area #4)
Average Use of Water

Total wffhdrawals by source Total Withdrawals In the WMA Withdrawn in the WMA
million gallons) 20O.000 120.000

Wate_ s°ur_e T°tal l_e*°°° lil ii i__ il i i i i ili i ii_ _ lil ii_i iiiiiiiiiiiiiiii_i_iiiiill i__

Year surface ground 160oo0 lOO.O00.............................

1990 183.218 7.972 191.191 _ 140.o_o- 8o+0oo
1991 134.628 8.414 143.042 = 12o.000.

1992 116.556 8.401 124.957 1CO.o(x). _ 6o.oo0

1993 129.791 9.916 130.397 8o+ooo. _- 4o,OO0
1994 103.377 8,876 112.253 ._ 60.0oo+
1995 76.701 8.565 65.266 2o+oco

1996 76,118 8v815 84_933 4o._o

average 115_gll g_666 124r577 _.0_. 0

° ...... ,".//"1.1/
OsurfaceIgn_nd

Total withdrawals b_n gallons_.
WATER USE

power Genem_on Mlemg Indus_al Comme¢_l & recneaUon Poteble water supp_ h,_=_,, A_dcuRuml

Year Water source Total Water source Total Water source Total Water sounce Total Water source Total Water source Total Water source Total
suface ground su_ace ground sur_ce ground su#ace ground sur_ce ground su_ace ground su_ace ground

199-_- 163.688 O 163.688 0 0 0 839 1.127 1.965 0 2 2 18.687 6.734 25.421 4 109 114 0 0 0
1991 114.547 O 114.547 0 0 0 872 920 1.792 0 3 3 19,194 7.298 26,491 16 184 200 0 10 10
1992 96.736 0 96.736 0 O 0 981 821 1,802 O O O 18.829 7.452 26.281 11 127 138 0 0 0
1993 101.610 O 101.61(3 O O O 728 1.213 1.941 O O O 18.408 8.201 26.609 35 182 217 O 21 21
1994 85.320 0 85.320 9 0 0 543 885 1.428 O 2 2 17.473 7.816 25.389 41 166 207 O 7 7
1995 56.954 O 56.954 O 0 O 529 849 1.378 O O O 19.180 7.483 26.663 38 231 269 O 1 1

1996 58,568 O 58_568 0 0 O 434 516 950 0 9 0 17_098 8r139 25e236 17 154 172 0 6 6

ave_ 96.775 0 96.775 0 0 0 704 904 lr608 O 1 1 18,410 7_589 25_999 23 165 188 0 7 7

Ground-waler wib_drawals by aquifer group (million gallons) Average Source of Withdrawals
AQUIFER GROUP

Wenc- Paleozoic & Total Withdrawals Potable

Cohan- Rio Piney nah, Mt Magothy-Radten-Potomac Bruns- Locka+tong.Proterzoic Un- )omes-tic Total 7% Withdrawals

Year north- south- sey. _rande+ Point. Laurel wick Stock- carbon-crystal- known wells

un"

em NJ em NJ Kirk- 800 _- V_cen- Eng_h. upper middle lower known _nsunScial surficiall wood sand town town ates Gne

1990 637 0 0 0 0 0 0 0 O 0 6.753 0 0 0 10 572 7.972

1991 669 O 0 O O O O O 0 0 7.172 0 0 0 O 573 8.414
1992 565 0 O O O 0 0 O O 0 7.255 0 0 0 6 575 9.401
1993 649 O O O O O O 0 O 0 8.388 O O O 1 579 9.616
1994 6_ 0 O O 0 0 0 O O O 7.695 O 0 0 O 581 8.876 93% %
1999 504 0 O 0 0 O O 0 0 O 7.478 0 0 O O 593 8.565
1996 694 0 0 0 0 0 0 0 0 0 7r537 0 0 0 0 584 8t815

avemae 617 O O O O O O O O O 7r468 O O O 2 578 8r666

Nl_ta.e_ceptes_nalsofdo¢ne_=cw_pump_e._efr0mpurveyot*g_repo_lo0m4ttedtoltte Bc_eau_W_A_C_.NJDEP _ surface-water I glou_d-¥_tetwffixIrawaLs w_adrawa_s
Ar=lysi_base_o_Ioca=o_o_'waterwt_drawa_s._ _ ofw_et u_e.

O_y_a_er wti_dr_vabare=,urarn.m_ed.
Not_ _ ue _+ _¢pace-wa_rw_dr_vai_donotImotym eqc_a_ tect_c_onIn_eam flow+
TheIn.iga_ ¢=egroutpI._. _ a_no_grio.Ccral4rdg_d_t.I_ _otagdczJI1UraluseIn I_ tire_ _ g_ •



Appendix C. Detailed a nalysia of use of water w_.hdrawn ineach watershed management areas.

Table C8. Hackensack and Pascack 0Natershed Manageroent Area 85)

Total wt_drawa#s by source Total Withdrawals in the WMA Average Use of Water
Withdrawn in the WMA

water Source Total 35,000 .............Year
surface ground 30.000 ...........................

1990 34,148 2,079 36,227 , 3O.OOO ....... r-1 - _ zs,0oo ...........................
1991 31,912 2,133 34,046 _525_00 ...... - __

1993 28,845 2,346 31,191 E _ 15,00o ...........................

1994 34,831 2.125 36,957 15,oco ....... _ to.ooo ..............................

1995 27,245 2,193 29,438 lO,OOOf, i.._, i.. , ,. s.ooo ............................

1996 32f836 1_998 34r835 " 5, - - - - m
average 317292 2_133 33r425 0

...... ./ /.//
" OsurfaceI gm_md

Total withdrawals b_yuse (rolllion gallons)
WATER USE

Year Power Generation Mining Industrial Commercial & recreation Potable water supply Ir_ation Agricultural
Water source Totat Water source Total Water source Total Water source Total Water source Total Water source Total Water soume Total

-- sudace ground surface ground surface ground surface ground surface ground surface ground surface ground
1990 0 0 0 0 0 O 0 449 449 0 21 21 34,148 1,572 35,720 O 37 37 0 O 0
1991 0 O 0 0 0 O 0 505 505 O 20 20 31,912 1,574 33,486 0 34 34 0 O O
1992 0 0 O 0 0 0 0 458 458 0 15 15 29,224 1,550 39,774 O 33 33 0 0 0
1993 0 0 O O O 0 O " 463 463 O 16 16 28,785 1,771 30,556 60 96 156 O 0 0
1994 0 0 O O O O O 414 414 O 10 10 34,751 1,579 36,329 81 122 203 0 0 0
1995 0 0 0 0 0 0 0 353 353 0 8 8 27,179 1,687 28,886 67 144 211 0 0 0

1996 9 0 0 0 0 0 0 353 353 0 3 3 32r766 1r516 34r281 71 127 198 0 0 0
averac 0 0 0 0 0 0 0 428 428 0 13 13 31,252 1,607 32r859 40 85 125 0 0 0

Gtound-watar withdrawals by aquifer group (roglion gallons) Average Source of Withdrawals
AQUIFER GROUP

Weno- Paleozoic & Total Withdrawals Potable

Year north* south- Cohan- Rio Piney nah, Mt, Magothy-Raritan-Potomac Locka*say, Grande Point, Brans- tong, Protarzoic Un- Domes Total Withdrawals

em NJ em NJ Kirk- 800 fl* Vincen- Laurel, wick Stock- carbon* cr/stal- known tic 6% 9%
Engliah" upper middle lower k tonsun3cial surf'¢ial wood sand town town atas line

1990 608 O 0 0 0 O O O 0 O 1.047 O O 0 10 413 2,079
1991 566 0 0 0 O O 0 0 0 O 1,144 O 0 O 10 414 2,133
1992 418 0 0 O 0 0 0 0 0 0 1,212 0 0 0 10 416 2,057
1993 448 0 0 0 0 0 0 0 0 0 1,470 0 0 0 10 418 2,346
1994 371 O 0 O 0 0 0 0 0 O 1.329 0 O O 6 420 2,125 94%
1995 395 O 0 O O O 0 O 0 0 1,370 0 0 O 6 422 2.193

1996 343 0 0 O 0 0 O O O O 1_232 0 0 0 0 424 lr998 95%
average 450 0 0 0 0 0 0 • O 0 O 1_258 0 0 0 8 418 2r133

_d_t_,exc_b_t_of_orc_wdpump_B. ace_t_mpcrv_=_er_i_r_,0oc_f_¢wn_l_ _ _mauofW_t_rA_loca_on.NJDEP I_ surfac_tar n ground-wate_

TheIrK_J:;__ory on¢e graphsinclu_ bothIndu_i_!aland oommerdal&_ wl_drawads

t_t al wlttctrawa_aceconsuntp_ve.S_rfacc_v=_"_al_ donotImplyanequivalenl_ _*_ int_ea_ _.
l_e InYjai_onusegroupInck_d_iagno_agnccituraIIrrigat_n.Irdga_¢_fo¢_ useInInme_ _ g_.



Appendix C. Detailed anatysLsof use of water withdrawn ineach watershed management areas.

Table C6. Upper Passaic, Whippany and Rockaway (Watershed Management Area #6)
Average Use of Water

Totel withdrawals by source Total Withdrawals in the WMA Withdrawn in the WMA

---- i,lrlrliilllll
Year Water source Total 25.000

surface .qround 20.0_0 ...............
1990 25.297 21,195 46.482

21.935 44,790 _ 2o.0o0 o 15,000.................1991 =
1992 21.636 21.060 42.696
1993 21,772 21,763 43,535 = lo,o00 ................

1994 19.513 21,692 41.205 ._ to.coo ._

1995 20,168 20,929 41.097 - 5, 5,OO0 ...............1996 20_765 21r359 42,124 i

average 21'714 21t419 431133 1990 .......1=1 1=2 1993 1l_)4 1996 1996 " '_" /d_ +" I .<__" /
0 surf_oeI l_nd

Toll withdrawals by use (million gallons)
WATER USE

power Generation Minin_1 Industrial Commercial & n_cteaSon Potable water supp_/ Irl_iEon A_ncu_Ural
Water source Water source Water source

Year Water source Total Water source Total Water source Total Water source Total Total Total Tote1
surface ground surface ground surface .qround surface ground surface ground surface ground surface ground

1990 0 " 0 0 0 136 136 O 1.321 1.321 O 70 70 25.259 19,577 44.836 17 91 107 11 0 11
1991 O 0 0 9 129 129 198 1.368 1.476 0 66 66 22.707 20.218 42.925 33 154 187 7 0 7
1992 O 0 O O 65 65 91 1,379 1.460 O 80 80 21.539 19.419 40.958 14 116 130 2 O 2
1993 O 0 0 0 153 153 113 1.200 1.313 0 36 36 21.571 20.100 41.761 81 184 265 6 0 6
1994 0 0 0 O 167 167 126 1.041 1.167 0 44 44 19.320 20.222 39.543 64 218 282 2 0 2
1995 0 0 0 0 69 69 126 1.115 1.241 O 39 39 19.991 19.494 39.449 80 212 292 11 0 11
1996 0 0 0 0 67 67 96 1,108 1,204 0 45 45 20_915 20,027 40t643 50 113 163 4 O 4

_e 0 0 0 O 112 112 93 1_219 1,312 0 54 54 21_566 19t878 41r445 48 155 204 6 0 6

Gmund-wathr withdrawals by aquifer group (million gallons) Average Source of Withdrawals
AQUIFER GROUP

Piney Weno- Paleozole & Total Withdrawals PotableYear north- south* Cohen- Rio _ah, Mt. Magothy-Radten_otemac BnJns- Locke-tong. Protefzoic Un- Domes Total Withdrawalstic

sey, Grande Pon. Laurel wk:k Stock- carbon- c_ystel- known wePsem NJ em NJ Kirk- 800 ft- Vincen *l English- • un-
upper middle lower known tensur9cial sur9c_l wood sand town town ares line

0 O O O 0 0 0 0 O 3.082 0 1 24 5 1.717 21.195 50%I 150%

/

1990 16.365
1991 17.005 0 0 9 O O O 0 0 0 3.074 0 1 117 11 1.729 21.935

I /
1992 16.216 0 O 0 O 0 0 O 0 O 2.966 O 1 112 20 1.745 21.060 52%
1993 19.869 0 0 0 0 0 0 0 0 0 2,993 0 1 124 6 1,799 21.763
1994 16.487 0 0 0 0 0 O 0 0 0 3.249 0 1 146 13 1.796 21.692
1999 15.829 0 0 O 0 0 0 0 0 0 3.086 0 1 181 13 1.819 20.929

1096 16r262 0 O 0 0 O O 0 0 0 3_088 O 2 148 19 1.840 21t359
averaoe 16.433 0 O 0 O O 0 0 0 O 3_077 0 1 122 12 1_774 _21r419

A_=_a_e_ceptes_m=_:_ne_we_pumpage_aref_m_'1_Fm_nera_ed_t_eBure_z_t_=erA_D_ [_ surice_vater I ground-water•,didrawab _ls
_ basedon_ o_wazZerwtlt_raw3b,no_kX_UCct_ w'4b_use.
TheI_dustr_¢a_ o_I_legraphsblcJuCle:sbo_ _ andConvn_ &recreaUo__,
OrdyfTeSh-wa_*_a_ a_e_.

ThelingO=on_ group_,-=.,_._==nO_*_gnO._.k_lI_ In'_gaC_nforagrlcur=x_usek_Int_e_ _ _-



Appendix C. Detailed analysis of use of water withdrawn is each watershed management areas.

Table C7. Eezabeth, Rahway and Woodbridge (Watarshed Management Area #7)

Total withdrawals by source Total Withdrawals in the WMA Average Use of Water
Withdrawn In the WMA

_ iiiiiiiiiiiiii iiiiiii
Year Water source Total 7.000 - 4_5_o

surface gn_Jnd 4,ooo
1990 4,990 6,093 11.083 e,ooo. _: 3,50o
1991 6,433 6,781 13,214 o_ 5,ooo. =o3.OOO

1992 4.842 6,406 11.251 _ _ 4.oo0_ '_ 2,50o
1993 4,443 6.030 10,473 " _ __ 2,ooo
1994 4,548 5,954 10,602 - 3.0co- ._ _oo
1995 4,713 5.803 10.616 _ Z.OOO. 1.o0o
1996 4_024 5r228 9r262 5OO

average 4_856 6t042 10,899 1.o(x).
o.

o surfaceI ground

Total wlfhdrawals b_ use (million gallons_
WATER USE

Power Generation Mini_ Industrial Commercial & recreation Potable water su ppI,/ Ird_tatJon AgdcuttaralYear
Water source Total Water source Total Water source Total Water source Total Water source Total Water source Total Water source 1-otal

-- surface ground surface _round surface ground surface ground surface ground surface ground surface ground
1990 3.065 O 3.066 0 0 0 O 1,607 1,807 0 20 20 1,911 4,377 6,288 14 89 102 O O 0
1991 4,666 O 4.666 0 O 0 O 1,521 1,521 O 26 26 1,748 5.078 6,826 19 156 175 0 0 0
1992 2,984 0 2,984 6 0 0 O 1,343 1,343 0 18 18 1,840 4.901 6,741 18 147 165 0 0 0
1993 2.535 0 2.535 O 0 0 O 1,230 1,230 O 26 26 1,890 4.551 6,441 19 220 236 0 0 0
1994 2,577 0 2.577 O 0 0 O 1,255 1,255 O 39 39 1,954 4,493 6.447 17 166 184 0 O 0
1995 2,794 0 2,794 0 0 0 O 1,240 1,240 0 40 40 1,906 4.339 6.245 12 184 196 0 O 0

1996 2_078 0 2_078 0 0 0 0 1_203 1_203 0 29 29 1r941 3_865 5,806 6 130 136 0 O 0
average 2,957 0 2,957 0 0 0 0 1r343 1_343 I 0 29 29 1,884 4,515 6r399 15 156 171 0 O O

Ground-water withdrawals by aquifer group (million gallons) Average Source of Withdrawals
AQUIFER GROUP

Weno- Paleozoic & Total Withdrawals Potable
Cohan- Rio Piney yah, ML Mag°thy-Rarttan=°°t°mac Locka-

Year north- south- sey, Grande Point Laurel, Bruns- tang, proterzoic Un- Domestle Total Withdrawals
uno wick Stock- carbon-crystal- known wells

em NJ em NJ Kirk- 800 ft- Vincen, English- upper middle lower known tansun3cia sur6cLal wood sand town town atas li_e

19902,243 0 0 O O O 0 13 0 0 3,668 0 0 O 13 157 6,093 _ 145%19912.9220 0 6 0 6 9 13 6 9 3.8,,0 6 6 131576.78155 F

1992 2,540 6 0 0 0 0 0 4 0 O 3,673 0 0 0 34 158 6,468
1993 2,511 O O 0 0 0 O 3 O O 3,331 0 O O 26 158 6,030

1994 1,862 O O O 0 O 0 5 O 0 3,910 0 0 0 17 159 5,954 71
1995 2,012 0 O O 0 O 0 4 0 O 3,597 0 O 0 31 159 5,803

1996 lr936 0 O O O O O 5 0 O 3_102 0 0 0 25 159 5_228
average 2.289 0 0 0 0 O O 7 O 0 3,565 0 O 0 23 158 6_042

AIId=a._c=pt_of_v.e_pum_age. arefmmpurveyor_enera_edrepo_su_r_edlot,e BureauorWa_'Al_cmc_NJOEP _ surPace-watet m ground-watt"._,it_ra_-ais withdrawals

Theirld_J_al¢_ o_ Ihegr_._hsindudesbothirl(Ju_tdala_d_m mc.fctaJ&r_x_ wl_d_awals,

TheicdgaC¢_t_e groupindudes_dl_dcultural tm_on. Irrig_aonforagr;cultur_t_e I_ In _ _ _ g_,



Appendix C. Detailed anai_sis of use of water withdrawn in each watershed management areas.

Table C8. North and South Branch Raritan 0Natarshed Management Area US)

Total wib_drawals by source Total Withdrawals in the WMA Average Use of WaterWithdrawn in the WMA

Illll ill
Water source Total 7,000 .........Year 6.o_o-

surface ground ........

1990 456 6,184 6,EA0 6,ooo _ 5,(x_ _
1991 386 6.349 6.735 =3 5.0(:O ........ _ 4.OOO

1992 397 6.451 6.847 (_ 4.000 ....... 3.ooo.
1993 460 7.204 7.664 o= =
1994 441 7,335 7.776 _=-3._oo ...... ._ 2.oo0

1995 470 7.334 7.804 _ 2.ooo ...... 1.ODD
1996 411 7r012 7_423

-average 432 6T838 7_270 1.oo0 .....o..... r rr /
19c_ 1991 1992 1993 1994 1995 1_ _'_

Os_ace Dgri_d

Total withdrawals by use (million gallons)
WATER USE

Power Generation Minle_] Indust,iai Commercial & recreation Potable water supp;'/ Ir_jation A_nCultural
Water source Water source Water source Water source Water source

Year Water source Total Water source Total Total Total Total Total Total
surface .qround surface ground surface ground surPace .qround surface ground surface ground surface pround

199_ 0 O O 0 O O 270 787 1.057 O 4 4 68 5.354 5.422 99 23 122 19 16 35
1991 0 O 0 O 0 O 240 742 983 0 O 0 4 5.532 5.536 120 34 153 22 41 63
1992 0 0 O 0 0 0 326 952 1.278 0 2 2 12 5.439 5.451 44 22 67 15 35 49
1993 0 0 O O 0 O 320 911 1,231 O 2 2 29 5.866 5,895 97 64 160 15 361 376
1994 O O O O O O 314 917 1,231 O 1 1 14 6,349 6,363 101 46 147 13 21 34
1995 O O O O 0 0 314 705 1.019 0 1 1 14 6.463 6.477 105 64 170 36 101 137
1996 0 O 0 0 O 0 310 672 982 0 5 5 10 6,262 6_272 81 35 116 9 39 48

_e O O 0 0 O 0 299 812 1.111 O 2 2 22 5r895 5,917 93 41 134 18 88 106

Ground-water withdrawals by aquifer group (million gallons) Average Sou rce of Withdrawals
AQUIFER GROUP

Wenc- Locka- Paleozoic & Total Withdrawals Potable
Cohan- Rio Piney nah. Mt Magothy-Radtan-Potamac WithdrawalsBruns- tong. proterzoic Un- Domes Total

tic 6% 0%
Year north- south- sey. Grande Point, Laurel. wick Stock- cad)on- crystal- known wellsem NJ em NJ Kirk- 6OOft- Vincen- English. • un-

upper middle lewer known tonsurF¢ial sud'¢ial wood sand town town ates Ene

1990 371 0 O 0 0 0 0 0 0 O 815 37 995 569 997 2,401 6.184
1991 1.136 O 0 0 0 0 O O O O 991 51 932 807 3 2.429 6.349
1992 787 0 0 0 0 0 0 O 0 O 1.018 59 1.199 910 5 2.473 8.451

1993 769 O 0 0 0 0 0 O 0 O 1.301 72 1.512 1.081 10 2.518 7.204
1994 915 0 0 0 0 0 0 0 0 0 970 67 1.666 1.150 9 2.558 7.335 94%
1995 802 0 O O 0 0 O 0 0 0 807 78 1.799 1.235 26 2.586 7.334
1996 574 0 0 0 0 0 O O O O 833 69 1_630 lr257 15 2r633 7,012 100

avemoe 756 0 O 0 0 0 O O O O 962 62 lr390 1_001 152 2r514 6T838

AId_a, exceptes_,_es_dom_cweapumpage. Jefmcn¢ceveyor_emet_edrep¢_ Elme_ofWaterAJ_ca_NJDEP I'_ surfa_ater 1 ground-waterwithdrawals _thdrawals
A_ basedon _ ofwa_rwi6"Tdraw_,not'OC.1_1O_of water._e.
TheinE_sUlalcategoWonI_egraphsItcJ.J(Jesbot_Industd_andcommet_al&reD'eatenw_6_rawa;s
Onlyf_h.wate¢w_-awa_ _e summa_ed.
NO4ajIwt_drawatsare corse Sccfac_wat_wt_'x_awa_sdonotimplyanequivalentr_ _ s_ _.
"i31eirr_l_ =_,egroupirtc_tesal_r_l_ _'=1g_1. Irrlga'_ lot_g_ _,e ininfile_ _ g_.



Appendi_ C, Detailed ana h/sis of use of water withdrawn in each watershed management areas.

Table C9, Lower Raritan, South and Lawrence (Watershed Management A/ea #9)

Total withdrawals bysource Total Withdrawals in the WMA Average Use of Water
(million gallons) _o.ooo Withdrawn in the WMA

Year1995199319921991199019961994surface43.99443.62537.91334.61136.05437.374t,245Water s°urce T°tal.(]rOund21.44520.20521,90721.20822.78218.65118.14866,15365.20266.40759.35853.26256.26055.522_c__o_=°_ Z_'00020.00030'000_LS'0°°40'00045'°°°I iii il ii il _ii iii i10.0O01_.0o0 ...... -"_.-._."--" iii_ N_g2°'°°°Z'_'°G°30"0°°_'0°°40'00045'°°°15.00010.0(_5.Ooo-o ii!i 2ii iiiiiii2i it iiii !iii_
average _,688 20,621 60,309 5.0oo . . .....

0 .......

Dsurfacei ground

Total withdrawals by use (mglion gallons)
WATER USE

Year Power Generation Minin 9 Industrial Commercial & recreatinn Potable water suppl)' Irngation Agricultural
Water source Water source Water source Water source Water source Water soume Water source

Total Total Total Total Totar Total Total
-- surface ground surface ground surface ground surface ground surface ground surface ground surface .qround

1990 0 4 4 0 721 721 43 5.077 5.120 0 7 7 37.292 12.144 49,436 36 172 207 4 24 27
1991 6 36 36 0 745 745 29 5.006 5.035 0 2 2 35.947 14,130 50,077 71 264 335 7 23 30
1992 0 30 30 0 83 83 23 5.299 5.322 0 5 5 34.539 12.990 47.530 42 223 264 7 21 28
1993 0 26 26 0 961 961 0 5.545 5.545 0 4 4 37.838 14.590 52.428 68 250 318 7 69 76
1994 0 36 36 83 1,149 1,232 O 5,640 5,640 0 4 4 43,482 15,686 59,168 51 232 283 9 36 45
1995 O 39 39 79 439 518 O 4,796 4.796 O 6 6 43.859 15.661 59.520 47 256 303 9 12 21

1996 0 28 28 32 1,019 1_051 0 6_178 6r178 0 10 10 44,166 14r530 58r696 42 139 181 5 3 9
avePa4 0 28 28 28 731 758 14 5r363 5,377 0 5 5 39,589 14.247 53.836 51 219 270 7 27 34

Ground-water withdrawals by aquifer group (million gallon: Average Source of Withdrawals
AQUIFER GROUP

Year north- south- Cohan, Rio Piney Weno- Paleozoic & TotalWithdrawals Potablesay, 3rande, PoLnt. nah, Mt Magothy-Raritan-Potomac Locka-Laura Eruns-! tong. proterzoic Un- Domes- Total Withdrawals6c

wick Stock- carbon-crystak known wells
em NJ em NJ Kirk- 8OO 8- Vlocen- English upper middle lower knUonvvnsurfloial surfloial wood sand town town ton ates line 34_

1990 34 O 0 0 0 182 5.479 3,553 0 3,086 2,879 0 0 0 1.862 1,072 18,148
1991 820 O O O 0 322 6.992 4.448 O 772 5.752 O 0 0 13 1.086 20.205
1992 562 0 O 0 0 484 7.067 3.521 0 94 5.819 0 0 0 4 1.101 18.651 ;6%
1993 1.702 0 0 O 0 480 6.474 4.275 0 1.398 5.992 O O O 7 1.117 21.445

1994 2.173 0 0 0 0 464 6.834 4.279 0 1.191 6.593 0 O O 115 1.133 22.782
1995 2.246 0 0 0 0 447 6.971 3.649 0 527 6.217 O 0 0 4 1,147 21.208

1996 2r078 O 0 0 0 458 8_030 2,944 O 1,089 6r142 2 0 O 5 19161 21,907
average 1r373 O O 0 0 405 6_835 3_810 0 1.165 5.628 0 0 O 287 1.117 20.621

Andata.exCeptes_matesofc_mesbcweUpumpage._ehompu_eyor_e_eratedreportssubca_ed_Bure_uofWaterAJIoc_c_.NJDEP I_ surface-water i ground-waterwlrndrawals wilhdrawals

O¢_yfresh,wa_rw_'_r,,_,_saresummatized.
NOI_1wdhdraw_d3aceconsumptNeSurface-waterwithK_'awa_doi¢il ir¢lp_anequlvaie_lredccbo_in s_ _.
The_riga_o_usegroupIndu_4_anno_agnoalb_'alIrrigacon IrrigatJoqfo_agncuttut_useinintheagn<ulbJraJusegroup,



Appendix C. Detailed analysis of use of water withdrawn in each watershed management areas.

Tabte C10. Mgtatone (Watershed Management Area #t9)

Total withdrawals by source Total Withdrawals in the WMA Average Use of Water
Withdrawn in the WMA

(milgongallons) ='Ill ,tlii
Year Water source Total 6,000 ...................

surface ground 5,000 -
1990 172 6,658 5.830 5,000 ...............
1991 208 5,977 6,185 °_ =_ 4.ooo= .... m
1992 209 5.852 6.061 _ =.000 ....... 3,ooo

1993 243 6.205 6.448 _ 3,_0 ............
1994 208 6,200 6,408 - 2.0O0.

:E 2.(x_ .......... -It*- :E

1995 312 5,993 6,304 It ] 1,ooo

1996 95 5,546 5,641 1,(_0 .............
average 207 5f919 6v129 0

r-. r.- rI .

o z// /,//1990 I991 IS_Z 1_ 1994 19o_ 1996

13surfaceligfound

Total use (million gallons)
WATER USE

Year power Generation Minirt_ Indusbial Commen;_al & recreation Potable water suppI,/ Irr_at/on /_lric ulteral
Water source Water source

Water source Water source Total Water source Total Water Source Total Water soume Total Total Total
surface ground Total-- surface ground surface ground surface ground surface ground surface ground surface ground

1990 0 0 0 O 1 1 0 390 390 0 7 7 0 4.810 4,810 12 308 319 160 141 302

1991 0 0 0 0 11 11 0 419 419 0 17 17 0 4,827 4,827 I 55 486 540 153 217 370

1992 0 0 0 0 9 9 O 400 400 0 21 21 0 4,908 4,908 ! 97 406 504 112 107 2191993 O 0 0 0 0 O O 429 429 0 20 20 0 5,113 5.113 58 434 492 165 209 394
1994 0 O 0 O O 0 0 430 430 0 27 27 0 5,214 5,214 107 306 413 101 223 324
1995 0 0 0 0 1 1 2" 416 418 0 23 23 0 4,987 4,987 91 299 391 215 267 485

1996 0 0 0 0 0 0 0 394 394 0 19 19 O 4_900 4r900 I 46 152 199 49 80 130
O O 0 0 3 3 0 411 411 0 19 19 O 4,966 4,966 i 67 342 408 140 178 318

Ground-wa ter wi_drawals by aquifer group (million gallons_ Average Source of Withdrawals
AQUIFER GROUP

Weno- Paleozoic & Total Withdrawals Potable

Year north* south* Cohan- Rio Piney Magothy-Rastan_otomac L_ka-
ernNJ emNJ sey, 3rande. Point, nah.MtLaurel, Bruns- tong. Proterzois Un- Domes-tic Total 3% Withdrawals

sur6c_al surf¢ial Kirk- 800 ft- Vincon- EngLish upper mkldle lewer un- wick SteCk- carbon- crystal- krlown 0%wood Sand town _ " kno_ ten ares _ne
weiL_

1990 0 O 0 0 0 79 958 1,100 0 1.346 425 506 0 0 69 1.175 5,658
1991 1 O O O 0 82 995 , 2.324 O 117 509 754 0 0 4 1,191 5,977
1992 0 0 0 0 0 3 983 2,315 9 44 556 742 " 0 0 4 1.206 5,652
1993 0 0 0 O O 39 1.022 2,430 0 67 636 786 0 0 3 1,223 6,205
1994 0 O 0 0 0 40 877 2.504 O 58 651 827 O 0 5 1,239 6,200 97%
1995 0 0 0 0 0 16 978 2,455 0 105 501 676 0 0 6 1.253 5,993

1996 0 O O O 0 2 878 2t416 0 24 365 584 0 0 7 lr267 5_546 100
average 0 0 0 O O 37 956 2t221 O 252 520 696 0 0 14 lf222 5,919

r-7 surtace-water I grc41n_terAll dasa,exce_es_m_esof _t:_'_esbCweJIIpomt_,De,_'e floraptwve'_,'_3e_'atedrepots submi_ _ _ E_x_u ofWa_uNk:<a_o_NJDEP

Onlyf_e:sh-wat_rw_fc_aw_s=_eaummar_zeO.



Appendix C, Oeteiled analysis of use of water withdrawn in each watar_hed management areas.

Table C11. Central Delaware (Watamhed Management Area #11)

Total withdrawals by source Total Withdrawals in the WMA Average Use of Water
(million gallons) 300.0o0. Withdrawn in the WMA

2_o.00o
180.000 ............................
160,(X)0 ........................

1990 253,092 3.141 256,233 140,00o ..........................
1991 219,674 3.359 223,034 6

---- ---- 120,000 .........................
1992 233,783 3,545 237,327 * 100,00o ...........................
1993 i 244,050 3,880 247,930 80,000 ..........................

100,000 _ 60,000 ..........................
1995 =219,903 3,887 223,790 40,000 ............... r--l-- ........

1996 207_421 3_673 211_094 50,00o. 2o,ooo ........................ J l_average, 230_567 3r614 234,282 o [-'1
o .....

19_0 1991
0"_ ,p,

QsurfaceII ground

Total withdrawals by use (million gallons)

WATER USE

Year POwer Generabon Mining Industrial CommerCial & recrea6on Potable water suppl,/ h_atlen Agr_ultura]
Water source Water soun;e Total

surface ground Totat Water source Water source Water source Water source Water sourcesurface ground surface ground Total Total Totat Total Total__ surface ground surface ground surface ground surface ground
1990 194.601 0 194.601 0 0 0 13.252 275 13.527 0 0 0 i 45.222 2.852 48.074 16 12 28 1 2 3
1991 164.306 0 164.306 0 0 0 11.177 292 11,470 0 0 0 44,152 3.021 47.173 21 28 49 16 18 36
1992 179.864 0 179,864 0 0 0 11.925 570 12,495 O 0 O 41,977 2.955 44.932 13 10 24 4 9 13
1993 182.407 O 182,407 O 0 0 16.856 731 17,587 0 O O 44,734 3.079 47.813 28 30 58 25 39 64
1994 177.185 0 177,185 0 O 0 16,522 725 17,247 0 2 2 43,026 3,071 46.097 8 18 27 7 0 7
1995 168.422 0 168,422 0 0 O 6.997 647 7.644 0 O 0 44,446 3.208 47.654 26 26 52 13 6 19

1996 161r790 0 161r790 0 O 0 5r478 687 6,t65 0 0 0 40,142 2t971 43r114 10 9 19 1 6 6
averac 175,511 O 175r51t 0 O 0 11r744 561 12_305 0 O O 43,386 3,023 46.408 18 19 37 10 11 21

Ground.wa ter withdrawals by aquifer group (million gallons) Average Sou rce of Withdrawals
AQUIFER GROUP

Year nor_- south- Cohan- Rio Piney Weno- Paleozoic & Total Withdrawals Potablesey, Grandel Point, nah. Mr+ Magothy-Raritan-Potomac Locka-
Laurel. Bruns- tong. Protarzoic Un- Domes. Total Withdrawalstic 2%

em NJ _em NJ Kirk- 800 fl- Vincen. English- upper middle lower un- ton
surf'¢ial sun3cial wick Stock- carbon-cPistak known wells _ 7%wood sand town town known ares line

1990 O 0 O 0 0 O 0 1.001 0 364 438 156 4 24 1 1,154 3,141 [ I _ // I _

1991 0 0 0 0 0 14 33 1.057 0 384 493 188 19 9 0 1.164 9.359
1992 0 0 0 0 0 8 9 982 0 402 764 173 15 11 0 1.181 3.545
1993 O 0 0 0 O 27 0 672 0 816 926 192 25 12 13 1,197 3.880
1994 0 0 O 0 O 0 0 982 0 459 947 170 27 13 9 1.208 3.816 98%
1995 0 0 0 0 0 6 2 1.089 0 519 875 123 39 6 11 1.216 3.887

1996 0 0 0 0 O 0 1 1.134 0 225 888 141 35 8 8 lr233 3t673 93%
average O 0 O O O 8 6 988 O 453 761 163 23 12 6 1.193 3,614

data,exceptestimatesof¢k:c_estlswellpumpage,are frompu_e,/or-generatedre_ortsSLCmClledtO_e BureauofWater*_. NJDEP surface-wstar gr0und-water
Anatys_basedon_ of waterw_U_dr_as,nolk_ca_onofwateruse I I withdrawals withdrawals
TheindtJS_Lal_ on_e gra_0hsir¢Judesbo_ industr;aJandO>mmerdad& recrea_o¢_w_aLs+
C_y fTestt-waterwrChdtaw_ are,ummadzed.

;dlwLthdr'awJds_e ¢onstallpbve.S_fa_wat_t w11J_.wad3donOlIm_ a¢1eqt_vadentreductonm_ _.
Theimg_ u_eglou_oinc_Oe$a_¢to_-_J_ inlgation ICr_ga_onfo¢agrk:ulkr_useIn inihe_ _ g_



Appendix C. Oetailed analysis of use of water wittci,_,n in each waterShed management areas.

Table C12, Monmouth Count_ (Watarshed Management Area #12)

Total withdrawals by source Total Withdrawals in the WMA Average Use of Water
Withdrawn In the WMA

rmillion ganons) 20.o_0 20.003

.._..u........... ..iiiiiiiiiii!iiiii!iliiii!ii
1990 17,728 9.827 27.555 ¢= 14,ooo. - - _ _ - _ _ 14.ooo

1991 17,002 7,091 24,093 o 12.oo0 _ 12.co0
1992 17,934 6.072 24,006 _= 10,0o0.... . _ . _ 10,0oo
1993 17.310 6,771 24,080 o s,c¢o . 8,ooo
1994 17,019 6.321 23,340 - 6.0co

1996 15r761 5.667 21r428 4,000 Z.0_O
avem_je 17r333 6_862 24_196 ;_,000 ,

0 ...... 1/. / ,//1990 1_1 1_2 I_J3 1_94 19_6 1_

05_ Igm_

Totalwithdrawalsb us___milliongafons)
WATER USE

POwer C-.eneriation Minle_ industrial Commercial & recreation potable watar suppl_ Ir_latlen A_riaultul'al"fear Water source Water source
Water souCe Total Watar s0_Jrce Total Water source Total TotalWater source Total Water source Total Total

-- =surface ground surface grOund surface ground surface grouncl surface ground surface gn3und surface grOUnd
1990 0 O O O 0 O O 265 265 0 6 6 17,660 9.430 27.090 28 122 150 41 3 44
1991 0 O O 0 O 0 0 252 252 0 2 2 16.846 6,660 23.506 52 164 217 104 13 117
1992 O 5 5 0 0 0 0 311 311 0 21 21 17.810 5.603 23.413 38 126 161 89 5 94
1993 O 6 6 O O O 0 311 311 0 7 7 17.087 6.221 23.308 94 197 291 128 29 157
1994 0 8 8 0 0 0 0 269 269 0 7 7 16.799 5.847 22.647 95 170 264 125 20 145

• 1995 O 7 7 0 0 O O 279 279 0 20 20 18.219 6.736 23.985 83 222 305 278 26 303

1996 0 18 16 0 0 0 0 315 315 0 16 16 15r647 5_171 20_817 54 141 195 60 8 68
average 0 6 6 0 0 0 O 286 286 0 11 11 17_153 6,381 23_534 63 163 226 118 15 132

Ground-watar withdrawa/= by aquifer group (million gallons) Average Source of Withdrawals
AQUIFER GROUP

Cohan- Rio Piney Weno- Pa_eozoic & Total Withdrawals Potable
Year north- south- sey. Grande Point _ah. ML Magothy_Ra6tan-Potemac Locka-Bruns_ tong. Proterzoic Un- Comes Total WithdrawalsUc

em NJ em NJ Kirk- 800 fl- i Laurel. wick Stock- carbon- cr/stal- knovm wegssurficial surPcial iViocer_ English. un*
upper m/ddle lower known tonwood sand town town atas _ne

1990 0 0 757 0 10 1.773 3.429 1.375 0 574 0 0 0 0 983 1.025 9.827
1991 O O 709 O 14 691 3.670 804 O 168 0 O O O 0 1,035 7.091
1992 0 5 645 0 17 835 2.627 893 0 0 O O O 0 O 1.046 6.072
1993 O 6 450 0 26 917 3.384 911 0 0 0 0 0 0 17 1.lToO i 6.771
1994 O 8 577 O 17 852 2.771 1.000 O 0 0 0 O 0 24 1.072 6.321
1995 O 7 433 O 45 897 3,150 659 0 O 0 0 O 0 14 1,084 6.290

1996 O 19 426 O 31 816 2r712 547 O 0 0 0 O O 21 11096 5_667
average 0 6 571 0 23 969 3_106 884 0 106 0 0 O 0 137 1,060 6,862

/_!tc_a.e_c_Xesi_rr,me_ofdomel_cweCpumpage.arebomp_z_r-ge_ermedrepor_zubcNttedtotheBcXe_uOfWmer_NJOEP _l surface-w_tar I ground-waterAt_lys_ basedo_ioca_ ofw_erw_¢_'_. _otkx:_ ¢4wate__e.

NO_ag,,,,*_,_,awa_aceco_. Surface-wirerwt'a'zdrawa_do_otimply,_z_ ,-,_,,,_,'_ _ _ _.



Appendix C. Detailed analysis of use of water w_tttdrawn in each watershed management areas.

Table C13. IBamegat Bay (Watershed Management/_rea #13)

Total wiffzdrawals by source Total Withdrawals In the WMA Average Use of Water
(million gallons) 25.000 Withdrawn in the WMA

I liiiiiiiiiiiiiiiiiiiiiiii
Year Water source Total 18.ooo

surface Around Jlll1990 4.166 18.557 22.724 _ " 14.ooo

1991 1.591 20.879 21.969 _ 15.000 _ 12.ooo1992 883 20.148 21.011 _ 10.000

1993 1,103 20.969 22.072 _ 1o.ooo -=o 8.000

1994 1,817 21.218 23.035 ._ _ 6.0OO
1995 1,984 21.439 23.423 4.OOO
1996 1,893 21,594 "23,487 5.¢oo 2.ooo

avempe 1,917 20r615 22.532

0 surfa_ INgroLmd

Total withdrawals by use (million gallons)
WATER USE

Year POwer Generation Mining Industrial Commercial & recreation Potable water supply Irdcjat_n A_lricuRural

Water source Total Water source Total Water source Water source Total Water source Total
surface ground surface ground surface ground Total Watersource Total Watersource__ . surface ground surface ground surface ground surface ground Tote1

1990 0 0 0 0 2.939 2,939 2.148 718 2,866 0 4 4 1.766 14.768 16.530 38 121 159 214 10 223
1991 0 0 0 0 1.789 t.789 400 598 997 0 5 5 906 17.794 18.700 75 186 262 210 6 216
1992 0 0 . 0 0 2.188 2.185 0 516 516 0 4 4 681 17.213 17.894 58 222 279 125 7 132
1993 0 0 0 0 1.473 1,473 0 626 626 0 5 5 667 18.583 19.450 83 274 356 154 6 162
1994 0 0 0 0 1.564 1.564 0 769 769 0 5 5 1.628 18.548 20.176 70 307 377 119 25 144
1998 0 0 0 0 1.199 1.199 0 830 830 0 4 4 1.811 18.979 20.790 73 388 461 101 39 139

1996 0 0 0 0 1.619 17619 0 lr444 1_444 0 4 4 1,726 18t138 19r863 51 355 407 116 34 151
average 0 0 0 0 lr824 17894 364 786 lt150 0 4 4 1.340 17.717 19.058 64 265 329 148 19 167

Ground-water withdrawals by aquifer group (million gallons) Average Source of Withdrawals
AQUIFER GROUP

Year north- south° Cohan- Rio Piney Wenc- Pateozoic & Total Withdrawals Potablesey. Grande, Point, nah. Mt Magothy-Rartten*Potemac Locka-
Laurel. Brans* tong. Proterzoic Un- Domes- Total Withdrawals

t_ 9% 7%

em NJ em NJ K_k- 800 fl- Vincen- English upper middle lower known ton
sun*¢isl sur£misl un- wfck Stock- carbon- crystal- known v,elis

wood sand town town ates li_e

1990 0 0 9.094 1.601 451 1.447 972 0 763 23 0 0 0 0 1.441 2,767 18.557
1991 0 0 9.942 1.416 1,133 1.467 795 43 2.730 27 0 0 0 0 25 2,800 20,379
1992 0 0 9.995 1,419 1,034 1.176 840 61 2.769 0 0 0 0 0 27 2.827 20.148
1993 0 24 10.864 1,712 1.046 928 909 35 2,840 27 0 0 0 0 11 2.874 20.969
1994 0 0 11.611 1.819 1.075 792 1.090 41 1,859 0 0 0 0 0 10 2.920 21.218 91%
1995 0 27 11.384 1.728 1.103 876 1.217 48 2.953 0 0 0 0 0 29 2.975 21.439

1996 0 37 lt.PA1 lf776 1_027 772 ltCO5 50 2_026 O 0 0 0 0 34 3r025 21.594 93%
average 0 13 10t633 lr639 981 1_C_8 975 40 2t148 11 0 0 0 0 225 2.884 20.615

AI @-_ta*exce_est_aat_o_¢_mes_cwdl _e, atefrompun_eyot-gene_tedrepottss_mll_edio_ ElureauofWat_-_ NJDEp
APa;ysisbasedon_oc,_onolwaerwdY_ir_zds._t_ofwmeruse I_] sun_ce*water m ground-waterwithdrawals withdrawals
Theindus_dca_oq/on 1hegr_ohsbx_udesbol/tIxtduslx__ contrncrci_d& _ _.

fresh-waterwig_r_Ls are summat_ze_
Not_dlwi_'_lrawalsatecor_ump_'eSur_-watet withdrawalsdonotIrfT_y_ equlva_efllre_ctionin[.b'eaxnflow.
TheInlgaLonusegroupim:fud(__1non-agdcult_xalIrdga_on,I,Ti_a_onforagrtcu_Jt_useinintheagricultur_u_egroup.



Appendix C. Detailed analysis o1use o1water withdrawn le each watershed management areas.

Table C14. Mu8ica and Wading 0Ntaershed Management Area #14)

Total withdrawals by source Total Withdrawals in the WMA Average Use of Water
Withdrawn in the WMA

Year Watar source Total 30.0_ ...........................
• surface ground 20.000

1990 12._53 14.719 27.671 , 25.ooo.... _=
1991 19,273 14,815 34,089 _

_ 20.000 .............. 15.0001992 16,637 13.865 30,402 ---

1993 i 20.785 15,850 36,635 _ 15,000 _ _- =_ _0.000
1994 20,011 19,249 39,260 - _ ._1995 32.301 14,696 46.997 _ lO,OOO 5,oo0

1996 115_871 13_840 29_711 5,0¢o

average 19,676 15_291 |

0 ' J,f/1!_90 1991 1_ 1993 1_J4 1_ 1995

0 surfaceII ground

Total withdrawals by use (million gallons)
WATER USE

Power Genem8on Mining Industd,al Commercial & recreation Potable water supply Irrigation A(]ricultumlYear
Water source Total Water source Total Water source Total Watar source Total Water source Total Water source Total Water source Total

-- surface g_und surface ground surface ground surface ground surface grOund surface .qround surface ground
1990 O O O O 1,723 1,723 O 166 166 O 5 5 0 4,173 4,173 O 64 64 12,953 8,588 21,541
1991 9 0 0 O 1,388 1,388 O 99 99 O 7 7 O 3,790 3,790 0 78 78 19,273 9,453 28.726
1992 0 0 0 0 1,692 1,692 0 140 140 0 21 21 O 3.771 3,771 O 80 80 16,537 8.161 24,898
1993 O 0 0 0 1.918 1.918 0 252 252 0 39 39 0 4,027 4.027 0 141 141 20,785 9,473 30.257
1994 O 0 0 0 1,819 1,819 O 320 320 O 26 26 0 4,152 4,152 0 66 66 20,011 12,866 32,877
1995 0 0 0 0 1,899 1.899 0 202 202 0 13 13 0 4.141 4.141 0 172 172 32.391 8.269 40,570

-- 1996 0 0 0 0 2t126 2_126 0 133 133 0 7 7 0 4r132 4_132 16 133 150 15,854 7,306 23_162
avy_m__e O O O 0 1,795 1,796 0 187 187 0 17 17 O 4t027 4,027 2 105 107 19,673 9_169 29,933

Ground-water withdrawals by aquifer group (million gallons) Average Source of Withdrawals
AQUIFER GROUP

Year north* south- Cohan- Rio Piney nah,Wenc'Mt,Magothy-Raritan-Potamac Locka- Paleozoic& TotalWithdrawals Potable
em NJ ern NJ sey, Grande I Point,

Kirk- 8008- Vincen- Laurel, Bruns- tong, ProteIzoic Un- DomeSt/c Total Withdrawals0%
English- • un- wick Stock- carbon- c_'stal- known wells

sun_cisl sutf)cial wood sand town town ares Lineupper middle lower known ton

1990 O O 10.972 1,056 11 510 0 O O 0 0 O O O 3 2.168 14.719 44_ I
1991 0 O 11,390 538 18 672 O 0 0 0 0 0 0 0 7 2,190 14,815 156%
1992 0 O 10,888 564 19 387 0 0 0 0 0 0 0 0 8 2,199 13.865

2.210 I
1993 0 43 12,320 542 31 691 0 O O 0 O O 0 O 14 15.850
1994 O 4 12,208 476 28 4,297 O 0 O O O O O 0 11 2.225 19,249
1996 g 23 10.651 491 22 1.257 O 0 O O 0 O 0 0 7 2,246 14.696

1996 I O 21 10,530 515 12 490 0 O O O O 0 O 0 10 2,262 I 13,840 100
average I O 13 11,251 597 20 lr186 0 O O 0 O 0 0 O 9 2_214 I 15t291

AtXc/_ta,_ce_m;_ma_e_ofdomes_cwe_purcTt0age,ateflompc_,eyo(_jenerated_ BoreauofWat_'AIIO_NJ'DEP _ surface-water I groundwater'_hdrav_ls _rawal_Az,.at,/sisba_edonk:x:atonof wat_ w_ttc_wais,not_ ofwateruse



Appendb_C. Detailed ana;ysis o1 use of water wi_drawn ineach watershed management areas.

Tabio C15. Great Egg Harbor and Tuckahoe 0Natemhed Management Area #15)

Total withdrawals by source Total Withdrawals In the WMA Average Use of Water

(million gallons) 25.000_T _ l _ Withdrawn in the WMA

Water source 18.000

Year 2o.o(3o ..............surface _reund Total 14.000 ............................
1990 2.549 15.415 17.964 . _2,0o0 ............................
1991 1.697 18.902 20.599 _ 8 10000
1992 2.006 19.243 21.249 _ 15.0o0 = . .........................¢._ 8,00Q ............................

1993 2.242 19.924 22,166 _ 10.000 o 6,000 ...........................
1994 1.944 19.261 21.205 =----

:E 4.0001995 1.347 18.745 20.092 = ............................

1996 2_368 17_222 19r590 5.ooo 2,0o0 ...........................
average 2v022 18v387 20t409 _ m __ _ J

0

199(} 1991 19_2 1993 1994 1_ 1996 <_ "P_ // / ,//
0 _lrf_ Bgmu_l

Total withdrawals by use (million galionsJ_
WATER USE

Year Power Genera9_n Mlele_ Industzial Commercial & recreation Potable water suppI./ In_la tion A_lricultural

Water source Total Water source Total Water source Total Water source Total Water source Total Water source Total Water source Total
__ surface ground surface ground surface ground surface _round surface _round surface ground surface ground

1990 O 123 123 1.504 1,446 2.950 O 485 485 0 207 207 916 12.188 13.104 18 102 120 111 863 975
1991 O 114 114 1,229 1,091 2,320 O 474 474 O 202 202 O 14,732 14,732 34 96 130 434 2.193 2,627
1992 " 0 103 103 1,579 1,305 2.884 O 730 730 0 171 171 294 14,534 14,828 44 109 153 89 2.290 2,379
1993 0 119 119 1.658 1.412 3.070 0 916 916 0 223 223 428 14.630 15.058 55 213 269 101 2.412 2.512
1994 0 120 120 1,558 1,700 3,259 O 828 828 0 222 222 147 15,140 15,287 92 189 261 146 1.063 1,209
1995 0 153 153 1,149 1.619 2.765 0 567 567 0 235 235 5 14,729 14.734 89 162 252 104 1.283 1,387

1996 0 179 179 1_257 lt294 2r552 O 741 741 0 213 213 913 14_138 15_051 88 134 223 109 524 633
averal 0 130 136 1,419 1T409 2r828 O 677 677 0 210 210 386 14,299 14,685 60 144 204 156 1,518 1,674

Ground-wafer withdrawals by aquifer group (mg/ion gallons) Average Source of Withdrawals
AQUIFER GROUP

Wenc- Paleozols & Total Withdrawals Potable

Year north- south- Cohan. Rio Piney nah, Mt Magothy-Radtan-Potamac Locka-sey, 3rande. Point. Bruns- tong. Ptotarzols Un- Domes- Total Withdrawals
tic 10% 3%

em NJ em NJ Kirk- 800 ft- Vincen- Laurel, un- wick Stock- carbon- crystal- known wells
surficial surf¢ial wood sand town EngliSh upper middle lower known tontown atas Iiqe

1990 O 1,473 8,265 2,182 178 453 535 O O 0 0 O O 9 6 2,325 15.415
1991 O 1,104 10.983 3,254 199 391 593 0 0 O 0 O O 0 23 2.356 19.902
1992 O 162 12,290 3,136 334 404 541 9 9 O O 9 O O 2 2.373 19,243
1993 O 1.881 10,818 3,357 335 499 631 0 9 O O 0 0 0 18 2.386 19.924

1994 O 2.105 9.934 3.700 159 490 570 O 0 O O O O O 3 2.401 19.261 _3%
1995 O 1.831 9.654 3,652 191 414 588 O O 0 O 0 9 O 2 2.413 18.745

1996 0 lr586 8r538 3,413 169 518 918 9 0 0 0 0 0 0 54 2r426 17_222 97%
average 0 1,449 10,054 3_242 223 453 568 0 0 0 0 0 0 0 15 2.383 18.387

_. exceptest_m./zsof¢_nesU¢we_l_. areFrompurvc.._r_(cteca_teoor_ subcNtt_dtothe Bureauof w_ _. NJDEP
surfacc-wate_ _ gro_nd_vatef_ bacsedon Ioc_Jo_ofwaterwtlhdrawaks,notIoca_ ofwateruse



Appendix C. Detailed analysis of use of water withdrawn in each watershed management areas.

Tabte Ct6. Cape May County (Watemhed Management Area #16)

Total withdrawals by source Total Withdrawals in the WMA Average Use of Water
Withdrawn in the WMA

Year Water source Total 6000 ................................
Jrface around 5,000

1990 4 5,124 5.127 5,000 .....................
1991 4 5,448 5,452 _

1992 29 5.310 5.339 (3 3,000

1993 34 5,846 5.880 _
1994 13 5.376 5.388 3,0o0 ..................... _ 2.oo0

2,000 ......................
1995 29 5.537 5.566 1,00o

1996 13 5,581 8R594 t.
average 18 5.460 5.478

E]surfaceDgmu_d

Total withdrawals by use (million _allons)
WATER USE

power Generation Mining industrial Commercial & recreation Potable water supply I_iQation A_lnculturaiYear
Water souxce Water source Total Water soun:e Water source Water source Water source Water sounce

surface gmund Total Total Total Total Total-- surface ground surface ground Tota_, surface ground surface ground surface ,qroun6 surface around
1990 O 0 0 g 73 73 0 78 76 0 5 5 0 4.656 4,656 0 80 80 4 235 238
1991 O O O O 67 67 0 67 67 0 5 5 O 4.928 4.928 O 88 88 4 293 297
1992 0 O O O 63 63 O 54 54 0 8 5 O 4.787 4.787 25 109 134 4 293 297
19g3 6 0 O 0 41 41 0 102 102 O 5 5 O 5,154 5.184 34 157 201 0 347 347
1994 0 0 0 O 61 61 0 68 68 O 6 6 0 4.907 4,907 13 111 124 O 222 222
1995 0 0 0 0 74 74 0 98 " 98 0 5 5 0 4.576 4.876 22 142 165 6 342 349

1996 0 0 0 0 79 79 0 109 109 0 5 5 0 5_091 5_091 12 g6 108 1 201 202
average O 0 O O 55 65 O 82 82 O 5 • 5 O 4_918 4t918 15 113 125 3 276 279

Ground-water withdrawal4 b ' aquifer group (million gallons) Average Source of Withdrawals
AQUIFER GROUP

I Cohan- Rio Piney Wenc- Pateozoic & Total Withdrawals Potable_ah. Mt. Mago_y-Radtan-Potomac Locka-north- Isouth°
sey, Grande Point Bruns- tang, proterzoic Un- Domes Total WithdrawalsYear

t_ 0% 0%
emNJ emNJ Kirk- 800ft- Vincen- Laurel, un- wick Stock- carbon- cwstal -I knOWn wells

_nglish- upper middle lower known tonsurf<ia sur_icle wood sand town town taes line

1990 O 274 2.292 1.503 0 O 0 0 0 0 9 0 0 0 0 1.055 J 5.124
1991 0 289 2.786 1.303 0 0 0 0 0 O 0 O O 0 0 1,070 5.448
1992 0 390 2.621 1.222 0 0 g O 0 0 0 0 O 0 O 1.077 5.310
1993 0 436 2.789 1.544 O O 0 O 0 O O 0 0 O 0 1.076 5.846
1994 O 360 2.597 1,337 O 0 0 O O 0 O O 0 O 0 1,083 5,376 100%
1995 0 412 2,468 1,572 0 0 0 0 0 0 0 0 O 0 0 1,086 I 5,537

1996 O 415 2T444 lr635 0 0 0 O 0 0 O 0 0 0 O lr086 I 5_581 100
average 0 368 2r571 1.445 O O 0 0 O 0 0 O 0 0 0 1.076 5.460

Allc_ta,except_ates of¢_mesbcwellp,Jmpage,ateTrothpurve,yor_eneratedreporcssubmittedb _ BurQadofWa_lrAnoca/_e.NJDEP surface-water _ ground*water
A,_pfsisbasedor*_ ofw_ef w_dmw_s, notIocatonofwateruse.
Ttleel_k_tr_ltca_ el _e gra_ _ boffl_kxsc_a_a_lcf_ommercL_& r_ _a_
Ontyfresh-wate_w_oc_zw=_s_e summatLzed.



Appendix C. Oeta_ed anai_ of use ofwater withdrawn ineach watershed management areas.

Table C17. Maurice. Salem and Cohansey (Watershed Management Are= 817)

Total withdrawals by source Total Withdrawals in the WMA Average Use of Water

Year Water source Total _,ooo _ 18._ ..........................

surface ground L- _...16,_ .........................
1990 17.076 18.891 35,097 2_.oco, " 14,_ .........................
1991

24.555 18.985 43.540 o 12.000 ....................
1992 31.708 17.096 48.804 0 10,_ .........................

199619951994199328,48621,64229.09628.45620,62323'00722'25919'75146.23742,46552.105_ ' ' 15 '_ 1_'_ "' 0"__ i _ _" 2I'l_'l_e'_ "I " II II" I ::::::::::::::::::::::::::

average 25r603 20T087 45r690
0 ........ ,., ,.3 xx .- zcj- .;.--

O surfacereground

Total withdrawals by use (million gallons)
WATER USE

Year Power Generation Minin_l Industrial Commercial & recreation Potable water supply th_at_n A_ridultuml

Water source Total Water SOurce Total Water source Total Water source Total Water source Totel Water source Total Water source Totel
-- surface ground surface ground surface ground surface ground surface ground surface ground surface ground

1990 0 0 O 12.342 1.977 14,319 3,896 3,925 7.821 O 27 27 479 9.623 10.102 O 91 91 358 3.248 3.096
1991 0 0 O 18.139 1.654 19.793 5,026 3,509 8.615 0 55 55 469 8.793 9.262 O 63 63 921 4.831 5.752
1992 O O 0 26.365 1.731 28.096 4.275 3.188 7.463 O 57 57 567 8.278 8.846 O 98 98 500 3.744 4.244
1993 O O 0 18.046 2.659 20.704 5.040 3,260 8.300 O 83 83 549 9.153 9.702 O 228 228 2.852 4.368 7.220
1994 0 O O 21.317 3.426 24.743 6.154 3.448 9.092 O 44 44 494 1O.OO2 10.496 O 264 264 490 5.074 5.565
1995 O 0 0 21.430 4.070 25.499 6.099 3.072 9.171 0 41 41 492 10.020 10.512 0 254 254 1.077 5.550 6.627

1996 O 0 0 14_665 4.628 19.293 6r138 2r976 9_114 0 29 29 412 9,009 9t421 0 181 181 628 3_8C0 4_428
avera, O 0 O 18T901 2,878 21r778 5r233 3r351 8_584 O 48 48 495 91269 9.763 O 168 168 975 4.374 5.349

Ground-water withdrawals by aquifer group (milfion gallon_ Average Source of Withdrawals
AQUIFER GROUP

Wenc- Paleozoic & Total Withdrawals Potable

Year north- south- Cohan* Rid Piney lah. Mt. Magothy-Rariten-Potemac Locka-sey. Grande Point Btuns- tong. Proterzoic Un- Domes- Total Withdrawals
em NJ em NJ Kirk- 800 ft* Vincen. Laurel, tic 5%

un- wick Stock- cart:on- crystal- known wells
surf¢le surf'¢Lal wood sand town English- upper middle lower knOWn tontown ates line

1990 O 257 14.377 454 114 66 355 466 23 750 O O O 0 48 1.983 18.891 44% I
1991 0 261 15.167 O 120 112 517 308 19 161 O O O O 322 1.998 18.985 156%
1992 0 259 13.723 0 0 198 343 334 13 160 O 0 0 0 66 2.002 17.096
1993 0 764 15.455 0 0 293 293 352 6 495 0 0 0 0 87 2.605 19.751
1994 0 982 17.237 0 O 443 627 401 1 526 0 0 0 0 33 2.008 22.259
1995 0 1,037 17.313 O O 409 545 620 8 522 0 0 0 0 512 2.001 23.007

1996 O 1.140 15_474 O O 457 522 415 O 430 0 0 0 0 189 lr995 20r623 95%
average O 671 15,535 65 34 288 457 414 10 435 0 O O O 180 1.999 20.087

d_+ _1 e_te$ ofdoenes_cwedlpcmlpage,are hornD_e_/e._c_Oenet_4t_J_po¢_ t*uOrffiltcdto_e BLceauof WaderAPocat_ NJDEP su_ace-water _ ground-waterAna_s_sbasedon Iocat_onofwaterw_Chctrawads,not_ 0f wate_u_e.



Appendb_C. Detailed anatysls of use of water withdrawn _neach watershed management areas.

Table C18. Lower Delaware 0Natamhed Management Area #16)
Average Use of Water

Total withdrawals by source Total Withdrawals In the WMA Withdrawn in the WMA

Watar source Total 30,_00 ..... -_ ...................... 20.000Year Jrface ground ............................
1990 1.958 25.027 46.985 . 2s.0oo
1991 29.080 26.426 55.499 9=
1992 26.809 20.467 47.276 _ 2o.0co-
1993 22.018 20.594 42.612 _ 15.ooo-
1994 13.641 19.386 33.027 -_ -_
1995 15.529 19.764 38.294 =E IO,OOO 5.000

1996 16_821 23p570 40_391 5.OOO 0 ....
average 26_837 22r175 43_012

, o........ / /// ///1990 1991 1992 I_3 _994 I_ 1996

0 surfaceaground

Total withdrawals by use (million gallons)
-- WATER USE

Power Generation Mining Industrial CommeicLal & recreation Potable water supply h,;d_l;u,I AgncultUPal
Water source Water source Water source Water source Water source TotalYear Water source Total Water source Total Total Total Total Total

surface ground surface ground surface ground surface ground surPace 9round surface ground surface ground
199_ O 0 0 0 418 418 21.216 4.360 26.5761 O 3 3 0 20.009 20.009 12 86 98 730 180 880
1991 0 0 O 0 536 535 25.703 3.657 29.360 0 6 6 0 21.872 21.872 32 71 102 3.345 279 3.623
1992 0 0 0 0 408 408 25.959 3.682 29.641 g 47 47 0 16.005 16.005 12 92 105 838 232 1.070
1993 0 0 0 O 473 473 20.932 3.311 24.242 1 39 40 0 16.418 16.418 20 126 147 1.665 229 1.291
1994 0 0 0 0 846 546 12.789 3.388 16.175 3 42 45 0 15.125 15.125 25 90 115 826 197 1.022
1995 0 0 0 0 610 610 13.997 2.997 16.694 13 46 58 0 15.639 16.639 35 80 115 1.484 394 1.878
1996 0 0 O O 514 514 12r861 3_198 19,059 1 38 40 3_470 19_412 22_683 23 79 102 466 328 794

_e O O 0 O 501 501 19.065 3.513 22_578 3 32 34 496 17r783 18_279 23 89 112 1_250 258 1_608

Ground-water withdrawals by aquifer group (million gallons) Average Source of Withdrawals
AQUIFER GROUP

Wenc- Locka- Paleozoic & Total Withdrawals Potable

Cohan. Rio Piney nah, Mt Magothy-Rarttan-Potamac. aruns- tong, Prote fzoic Un- _omeS-ucTotal Withdrawals3%
Year north- south- sey, Gmnde Point, Laurel wlek Stock- carbon-cejstak- known wellsem NJ em NJ Kirk- 800 fl- Vincen- EnglLsh. • un-

upper middle lower known tan;urf¢lel surflclel wood sand town town ates line

1990 0 47 303 g 0 434 3.972 2.136 6.353 16.997 0 0 0 0 30 1.754 25.627 52% 48%
1991 0 490 360 0 0 513 6.936 4.557 9.442 2.342 0 0 0 0 9 1.772 26.420
1992 0 375 166 0 0 441 6.488 3.576 5.408 2.241 0 0 0 0 0 1.760 20.467
1993 0 196 330 O 0 498 6.388 3.155 5.064 3.132 0 0 0 0 40 1.789 20.594
1994 O 278 261 0 0 445 6.623 3.395 4.482 2.099 0 0 O 0 3 1.800 19.386
1995 0 171 384 O 0 800 6,566 3,809 4,434 1,999 0 O 0 O 12 1,809 19,764
1996 O 242 524 0 0 1T045 5,512 3r410 9_354 1_427 O 0 0 0 224 lr832 23_570 97%

averaoe 0 257 328 0 0 568 6.069 3_434 6r220 3.463 O O 0 0 46 lr791 22r17:.

AJidata,e_esbmatesofd0mes_cwellpumpage, a'ehompurveyor-ger_'atedteportss_ El_-eaJofWale_A_cca_o%NJDEP [_ withdrawalsSurface-waterm withdrawalsgr°und-water
An_ysisbasedonMca_onofwaterwi_(k'awaJ_,not_ of wate¢u_e.
Thei_dustr_c_(y On1begraphsIndude_i0ol_Indusb_aJa_dcornmetda_&r_ct_ wl_ldr_/als
Only,_ate_ wtC_awNsate _ed
Nota=w_thdraw_sate o0_¢_rnptrveSudace-wate_wKh<lcaw_sdonotimplyat,equivalentreducCcmi_streamflow,
Th_i_t_ga_jon[_egro¢_induK__ no_-agl_CXJE_in_oon. In_adzonfo¢_gricuitur__ i_ _ _ _ _ g_,



Appendix C. Detailed analysis of use of water w6hdrawn in each watershed management areas.

Tabte G19, Rancocas 0Natemhed Management Area #19)

Total withdrawals by source Total Withdrawals in the WMA Average Use of Water
Withdrawn in the WMA

Year Water source Total 30.000 ....
surface ground 25.(xx).........................

1990 6.970 23.486 30.457 . _5.oco - - - _ EO.¢O01991 6.875 23.839 30.714 _ =

2o.0oo - - -1992

__ _ _o
1993 6,461 28.398 34.858 _ 15.C¢O _ lO.OOO1994 5,227 29,886 34.114 ----

1995 8.759 31,802 40.561 _ 10.0G0 ;--_. 5.000

1996 4.519 20,205 24,724 5.000 :--I
average 5.918 26.579 32_497

o ,,1_30 1_J1 19g_ 1_3 1094 1995 1996

I0smfaceIground

Total withdrawals bY use (million gallons)
WATER USE

Year Power Generafon Minin_l Industhal Commercial & recreation Potable water supply ta_tatk)n A_rk:ukural

Water source Total Water source Total Water source Total Water source Total Water source Total Water source Total Water source Total
-- su#ace ground surface grOund surface ground surface ground surface ground surface ground surface ground

1990 0 0 0 0 126 126 2 237 240 0 1 1 23 21,682 21,685 86 316 402 6,858 1.144 8.003
1991 O 0 0 0 82 82 2 158 180 0 1 1 0 22,187 22,167 99 288 387 6,774 1,143 7,918
1992 O 0 0 0 99 99 2 67 69 0 4 4 0 26,946 26,946 68 301 368 2,546 2,020 4,565
1993 0 0 0 0 111 111 2 56 58 0 6 6 0 26.628 26,625 60 358 418 6,399 1,240 7,639
1994 O 0 O 0 124 124 2 94 96 0 4 4 0 27.427 27.427 47 415 462 5.179 822 6.001
1995 0 O O 0 139 139 25 88 117 0 6 6 O 28.459 28.459 114 427 541 8.617 2.682 11.299

1996 0 O 0 0 117 117 1 184 186 O 9 9 O 18r307 18.307 87 366 433 4r450 lr222 5r672
aver_ O 0 0 0 114 114 5 126 132 0 4 4 3 24.514 24.517 77 353 430 5.832 1,468 7,299

Ground-water withdrawals by aquifer group (million gallon_ Average Source of Withdrawals
AQUIFER GROUP

Year north- south- Cohan. Rio Piney Weno- Paleozoic & Total Withdrawals Potable
em NJ em NJ sey. ._rande. Point, nah. Mt Mag°thY==_aritan'P°t°mac Locka-Laurel. Brans- tang. Pmtarzoic Un- Domes- Total Withdrawalstis 0%

un- wick Stock- carbon- crystal- known wells
sun_cial sur_cisl Kid_- 800 ft- Vlecefl- English. upper middle lower known tanwood sand town town atas line

1990 0 0 514 0 545 1.400 2.291 3.626 7.170 6.347 O 0 0 0 37 1,556 23.486
1991 0 0 542 0 548 1,345 2.960 5.236 8.456 3.145 O 0 0 0 38 1.570 23.839
1992 0 O 1.362 0 546 1,377 3.264 4.970 14.188 2.126 0 0 0 0 33 1,572 29.437
1993 O O 575 0 548 1,463 3.330 5,327 13,581 1,944 0 O 0 0 53 1,578 28,398
1994 0 0 474 0 435 1,265 3,567 5,897 14,551 1,089 0 0 0 0 18 1,590 26,886
1995 O 0 1,499 0 868 1,865 3,391 6,112 16,655 1,001 0 0 0 0 4 1,607 31,802

1996 0 O 638 0 528 lr003 2r651 4r223 7r173 2_092 9 0 0 0 281 1_617 20r205 100
average O 0 801 O 574 1_360 3r066 5r056 11_539 2_535 O 0 0 0 66 1,584 26,579

surface-water m ground-waterAg¢_ta,except_tlmatesofdomesbcw_dlpumpage,are trampurvevo¢-ge_catedt_ _ _ _ BureauofWatt" _, NJDEP
Ap_yStSbasedon_ of waterwilhdraw_ds,not_ ol wate_t_e I I withdrawab; withdrawals

TheIrdg=_o_usegroupincludes=_nor.agric_bJ_k_a_on Itriga_onf0rag_ _e in in_ _ _ _.



Appendix C. Detailed analysis of use of water withdrawn in each watershed management areas.

Table C20. Crosswicks (Watemhed Management Area #20)
Average Use of Water

Total withdrawals by source Total Withdrawals in the WMA Withdrawn in the WMA

40,060 ................... -- ...........Water source TotalYear

1990 14,311 5,091 19.402 _ 30.0oo_ ....................... -- 15,ooo ........................1991 11.153 5.554 16.708
1992 4.382 5.638 10.020 _ 25._0 .........................

10.000 ......................1993 15.249 8.893 21.143 _ 2o,ooo .........................

199439,6125,53645,147 -_ 15.000 ...................... -' r-1 "_

1996199535,89736'1695.8975.60941,60543'786 to.0OO(x_t[_ ................._ _ _ 5,tx)o _<_4_........................." _<_r-m
average 22.6965,56028,256 5. -- r= .... m m o., ,, .;

1990 1991 1992 1_3 lg_4 19_5 1996 cp#_
Osun*_.emgrour:d

Total withdrawals by use (million gallons)
WATER USE

Power Genera6on Mining Industrial Commercial a _,==...,,:=_=_,l Potable water supph/ [rrigabon A_lncuT_Jral
Water source Water source

Year Water source Total Water source Total Water source Water source Total Water source Total Total Total
surface ground surface ,qround surface ground Total surface ground surface ground surface ground surface ground

199_ 12.503 0 12,803 0 0 0 0 1.417 1.417 0 0 0 1.244 3.562 4.807 9 22 31 554 89 643
1991 9.489 0 9,489 _ 0 0 0 O 1.281 1,291 0 0 0 1.075 4.105 5,180 33 23 56 557 136 692
1992 2.974 0 2.974 0 O O 0 1,354 1.354 0 0 O 850 4.154 5.004 10 38 47 548 93 641
1993 13.781 0 13.781 0 0 0 0 1.228 1.228 0 0 0 728 4.472 5.201 14 38 53 726 155 880
1994 38.027 0 35.027 0 O 0 0 1,146 1.146 0 0 0 972 4,147 5.119 16 37 53 596 206 802
1995 36.513 0 36,513 0 0 0 0 1.102 1.102 0 0 0 831 4.168 4.999 16 48 63 810 279 1,088
1996 34r719 O 34t719 0 0 0 O 1,221 1_221 O O 0 781 4,259 5r041 O 13 13 497 116 613

_e 21144 0 21.144 0 O 0 0 1,251 1,251 O O 0 926 4,124 5rO5O 14 31 45 612 153 766

Ground-water withdrawals by aquifer group (million gallons) Average Source of Withdrawals
AQUIFER GROUP

Total Withdrawals Potable

Cohan- Rio Piney Wen(:- Paleozoic &
Year north- south- sey. Grande Point, nab. Mt.i Magothy-Radten-Potemae BrJns- Locka-tong. Prote(zoic Un* Domes-tic Total Withdrawals

Laurel, wick Stock° carbon- cq_stal- known veils
emNJ emNJ Kirk- 80Oft- Vincen. English- upper middle lower knU_n tonsurficis sur£cial wood sand town to_m ates mine

1990 O O 44 0 0 87 325 2,110 204 1.528 0 O 0 0 0 792 5.091
1991 O 0 76 0 0 84 267 2.831 251 1.246 0 0 0 O 0 799 5.554
1992 0 O 49 0 O 81 289 2.948 327 1.137 O 0 O 0 4 802 8.638
1993 O O 58 0 O 65 321 3.006 337 1.298 0 O O O 0 808 5.893
1994 0 O 74 0 0 133 329 3.043 318 824 O O 0 O O 815 5.536
1995 O 0 45 0 0 216 360 3,040 261 845 O 0 0 O 6 825 5.597
1996 O 1 17 0 0 106 368 3r130 299 852 0 O 0 0 1 832 5r609

Averaee 0 O 52 0 O 110 323 2,873 285 1,104 O O 0 0 2 811 5,560

_J_data_except_mate_f_nes_c_e_pumpage_a_ef_mP`xve_r_ger_ratedrep_ttss_1_ B4JreauofWater*'_'_'_'_.NJDEP r_ withdrawaissurface-waterl withdrawalsgr_nd'water
_ ba_edon _ ofwatt" Wdtldrawais,not_oca_nofwateruse.

Onlyh'esh-wat_withdrawalsare_ed.
NOt_ wi_draw_sa_e(_pUve. Surface-waderwKhdrawalSdonotImc4yaneq'Jiv'a_ntreduc_ _ streamflow.
Trteimgafjo_useg_ i_c_u_es_1no_-ag_ in_a_ Imga_o_Io_zgncult_ useinknt_e _ _ g_.



Appendix D.
Details of withdrawals

by year, use, and
watershed management areas.



ApqpendJxO. Details Ofwithdrawals by ye3r. watershed rnaftagernentarea and use.

Table D1. Use of water by watershed management area for 1990 (millions of gallons)

9o ceor ndI I w'TE wI I IWltet_lted Man.lgement Area power Generation Mining h_dustrtal Cornmm_al & rec_e3t_ Pot3b4ewater supply Im_bon • Agncultural Surface GrOund
• _ . _ water source Total waler source TOMzl water source Total wate£ source I • water source T water sourc_ T I water source Total waler source Total

Sur;ace Ground Surface Ground Surface GrOund Tota Surface GrOund oral Surf3ce Ground ota Surface Ground

Passaic (Water Region 11 Pasulc (WatmrRegion 1)

O 163.688 1_ 7.965 7025.259 33.445174.788 " _ t

Pompton.Pequannzx_Wanaque - O O 0 0 O O 4.151 794.230 O 17 1763.246 5.56268.810 23 82 105. 16 5 2CI 67.437 6.745 73.181
and Ramapo

LowerPassaic and Saddle 163.688 0163.688 0 0 839 1.127 1.965 0 2 2 18.687 6,734 25,421 4 109 114 0 O 0183.218 7.972 191.191
Hackensackand PaSCaC_ 0 O O O O 0 446 449 0 21 21 34.148 1.572 35.720 0 37 37 O O 0 34.148 2.079 36.227

UpperPassaic, Whigganyand 0 O O O 136 136 O 1.321 1.321 0 70 19.57744.836 17 91 11 0 11 25.287 21.195 46.482
Rochaway

lum 163.688 0 136 4.989 2.976 0 111 111141.343 45 318 25 5 30 10.090 36.990 347.080

Rarttzn (Wztlr Region 2) Radtan (Water Region 2)

3,0_ 72i0 6.175 203839.2711'91126.68865.956-4'3776.288 14 89 751102 0 36442.992 11.083

Eiizabeth. Rahway and Wodabddge 3.065 0 3.065 0 0 0 O 1.607 1.607' O 20 0 O 4.990 6.093
Northand South Branch Rantan 0 0 0 0 0 270 787 1.057 0 4 4 68 5.354 5.422 99 23 122 19 16 35 456 6.184 6.640

207 2737.37418.148 55.522Lov*_rRadtan. South and Lawrence 0 4 0 721 72 43 5.077 5.120 O 7 737.292 12.14449.436 36 172 4 24
M/llstooe 0 O 0 1 O 390 390 O 7 7 0 4.810 4.810 12 308 319 160 141 302 172 5.658 5.830

sum 3.665 4 O 722 314 7.861 . 0 38 160 591 183 181 36.083 79.075

Atlantic Coastal (Water Region 3) Atlantic Coastal (Water Region 3)

_001:00o0o5o oo0 2.939 2.148 718 2.866 O 4 4 1.76614.76516.530 38 159 214 10 225 4,16618.557 22.724

BamegatBay 0 0 O 2.939 3.858 22720.342 65.553 121 23.02237_4gg

MullicaandWadlng O O 0 1.723 1.723 O 166 166 O 5 6 0 4.173 4.173 0 64 12.953 8.58821.54112.95314.719 27.671

2.9*50 0 485 485 0 207 207 91612.18813.104 16 102 120 111 863 976 2.54915.415 17.964
Great EggHarbor and Tuchahoe 0 123 12 1.504 1.446

Cape May County O O 0 73 73 O 76 76 0 5 5 O 4.656 4.656 0 80 4 235 238 4 5.124 5.127
sum 0 123 1.504 6.181 - 2.148 1.710 O 227 45.211 84 490 13,323 9.699 63.642 101.042

Uppe¢De_wlre (Water Region 4) Upper Delaware (Water Region 4)

Upper Delaware 56.450 O 56.450 O 2.914 2.91448.383 1.77850.16n2 0 0 0 357 6,516 6.873 24 3 109 2.510 2,6191105.32313.722 119.045

WalkilI. PohuckandPapakadag O 2532251.02 O 6 2.�ggO O O 63.689_ O 15 15 580 1.563 2.144 1 3 . 24 12 35_ 605 1.600 2.205

Cenlral Delaware 194.601 0194.601 0 0 13.252 275 13.527 O 0 045.222 2.85246.074 16 12 1 2 353.092 3.141 256.233

=um251.051 O 2.920 61.636 2.053 O 15 1546.159 10.93257.091 41 18 133 2.524 2.657 59.020 18.463 377.483

Lower Delaware (Water Region 5) Lower Delaware (Water Region 5)

Sourcetotalwlthdrawals430rgg7 129430.436113.84612r48026r326194.20124.540118.7411 0 422 422i248.861171.130419.9911 436 1.932 2.368122.16517.04139.206_809.816227r674 1.037r4gg

NI data. except esSrr_les of domesticwch purrpage, are from purveyor-generatedr_rts subrn/ttedto the Bureau of Water NIocaSon.NJDEP
Analysisbased 0_1IO¢a5o,1Ofw3t_"with(lrawals, not I_ztJ(_l of "/_let use.
Only fTesh-_._t_"v_thdm_ralsare summ3dzed.
Not all withdrawalsare cotlsumpSve.Surface-water withdrawalsdo notImplyan equivalent reductioninsl,'_eamflow.
The irdGat_0nuse groupInCiodas aJ]non-a_cultuml irdga5on. Imgatio_ Io¢8_icultural usein in the a_icultu_'aluse group.



Appendix D. Details ofv.lthdr3walsby year, watershedmarmgemenl area and use,

Table D2. Use of water by watershed management area for t99t (millions of gallons)

Sun'ace Ground ] I WATERUSE I 1 I I I w°Y°_ea=_HY'T°IYearfy TotzlPower Generation Minin9 Industrial Cornmeroal & re_eatio Potable _ater supply Im_,ation A_nCUltural
Watershed Management Area

Total water source Total
water source Total Water source Water source Total Water source Total Water source Total Water source Total water source IBudace Gro,Jnd Total Surface Ground Surface Ground Surface Ground Sun'ace GrOUnd Surface Ground

Passaic (Water Region 1) Passaic (Water Region 11

Por_otan,Peduannock, Wanaque 0114.547 1_ 8,015 66 22,707 34,857193,220 _ t

20 84.550 5,767 90,317 23 119 142 O O O 86.776 6.946 94.7214,242 O 20and Ramapp O O 0 O 0 0 4,203 39
LowerPaSSaicandSaddle 114.547 0114,547 0 0 872 920 1,762 0 3 3 19,194 7,298 26,491 16 184 2 0 10 10134.626 8.414143,042
HackenSackandPascack 0 0 0 0 0 0 505 505 0 20 20 31,912 1.674 33.486 O 34 0 0 0 31.912 2.133 34,046

Upper Passaic. Whippanyand
Rochawav 0 O 0 O 129 129 108 1,368 1_476 O 66 20_218 42_926 33 154 7 0 7 22,855 21_935 44_790

sum 114,547 O 129 5,183 2.832 O 109 109158.363 72 490 7 10 1778,17138,428316,599

Rarltan (Water Region 2) Rarltan (Water Region 2)

4.70i 7550 7.957 264637,7001'7485,078 67.2666'826 19 156 1,203175 O O 464043.0616'4336,781 13,214

Elizabeth. Rahw'ayand Woodbddge 4,666 0 4,666 0 0 O 0 1.521 1,521 0 26
North and South Branch Radtan 0 0 0 O 240 742 963 0 0 0 4 6,632 5.536 120 34 153 22 41 63 386 6,349 6.735

5.035 0Lower Rantan, Southand LawTence O 36 O 745 745 29 5,006 2 2 35,947 14.130 50.077 71 264 335 7 23 30 36.054 20.206 56.260
Millstone 0 0 0 11 11 0 419 419 0 17 17 0 4_827 4,827 65 486 540 153 217 370 206 5_977 6.165

sum 4.666 36 0 755 269 7.688 O 46 29.567 265 938 182 281 39.31262.394

Atlantic Coastal (Water Region 3) Atlantic Coastal (Water Region 3)

114 5,563 1.889 2215 65.656 217 104 13 117 17,002 7,091 24,093MonmouthCounty 0 0 0 0 0 0 0 252 259 0 2 2 16.846 6,660 23,506 52 164 774 20.626 31.984 39.568

O0 75 262 210 6 216 1,591 20,379 21,969
BarnegalSoy 0 0 0 1,789 1,786 400 598 997 O 5 906 17,794 18,700 76 166

Mulli_andWeding 0 0 0 1.388 1.388 0 96 96 0 7 0 3,790 3.790 0 78 78 19.273 9,453 28.726 19.273 14,615 34,669

2.320 O 474 474 0 202 202 O 14.73214.732 34 95 130 434 2.193 2.627 1.69718,90220,599
Great Egg Harborand Tuckaho_ O 114 11 1,229 1.091

Cape May Counly 0 0 0 67 67 0 67 67 O 5 0 41928 4_928 6 88 88 4 293 297 4 61446 61462
sum 0 114 1,229 4.334 400 1.489 6 221 17.752 47.904 162 613 11,958 66.634106.202

Upper Delaware (Water Region 4) Upper Delaware (Water Region 4)

UpperDetaware 54,531 2218.639 2.347 48.086 50.231 32 44._J8 56.685

Walki.,PeduckandPappkating O 2 2 O 0 0 0 0 0 32 32 604 1,583 2,187 15 16 31 27 11 37 646 1,644 2.290
CentralDelaware 164,306 0164,306 0 O O 11_177 292 111470 O O O 44_152 3_021 47.173 21 28 46 16 18 36 19,674 3,359223,034

sum218,837 0 2.347 2.146 O 32 11.687 69 47 147 2.934 3,091 12,127 19,195331,322

Lower Delaware (Water Region 5) LOWerDelaware (Water Region 5)

Maudce. SolemandCotzansey 0 O 0 18,139 1.654 19.793 5,026 3,690 6,615 O 55 55 469 8.793 6.262! O 63 63 921 4.831 5362 24,555 18,985 43,540

20.41i 29,360 6 66i6 58,481 609 11,695 979 3.623 29,680 26,420 55,499LowerDelaware 6 09,4690 16.1390 535 535 26.703 3,657 39.426 O 21.872 21,872 32 71 102 3.345 17,985 71.663

Rancoc_s 0 0 0 6 82 8 2 158 160 0 1 022,16722.167 99 288 387 6,774 1,143 7.919 6,87523,83930,714

Crosswicks 9,486 0 9,489 0 0 0 lr291 1f291 0 0 1r075 4_105 5,180 33 23 56 657 136 692 11r153 6_554 16,708
sum 9,466 0 9.271 30.730 8.696 0 62 1.54456,637 164 444 6.389 74.798146.461

Source total wlthdrawala 347.539 153347.691 ! 19,366 9.83629.205184,66722.851107.5181 0 470 4701260,357180.g51441.3081 72t 2.533 3,255131.95821.67253,530r144.611238.367982.978

All data. exceptestzr_ztesof domesticwell pumpage,are from puP_yor-generatedreportssubmittedto the Bureau of Water Nloca0ort, NJDEP
Analysisbased onlOCationof wate_withdr'av.-als,not Io_appnof water use.
Onlyfresh-water'_thdraw'alsare summarized.
Not all withdra'.calsare consurrlp_ive.Surface-v*_terv_thdrav_la do not implyan equivaletlt reduction instream flow.
The irrigationusegrOUpincludes all nm_agncuIturalirdgatJc<l.Imgapp_ for aglioJttuml use in in the ageduba_l use _'oup.



Appendix O. Details of w_thdrawalsby year, v._tershed rrtanagementarea and use.

Table D3. Use of water by watershed management area for 1992 (millions of gallons)

,ooI I w'7 R°sEI I iWater=Jhad Management Area power Generatio_ Mlnin9 In(lustnal C,oril*t!_C=al/£recreatJ potable water supply [rn_3tioo AAnCuIturaI Y4_rfY Tot,_I
water s_rce water source Total waler SOurce Total Total Tofal Total TOOl TotatWBler SOurCe Water source waler sotJrc_ Water source Water source

Surface Ground Surface Ground Surface Ground Surface Ground Surface Ground Surface GrOund Surface Grounq I
Passaic (Water Region 1) Passaic fW=ter Region 11

and Ramapo O O 0 0 O 0 4,572 36 4.608 O 20 2087,164 5,40192.566 9 54 62 10 2 1291.755 5,51397,268
LOwerPassaic and S_ddle 96,736 O 96,7 0 O 0 981 621 1.802 O 0 O 18,829 7,45226.261 11 127 1 0 0 0116,556 8,401124.957
HackensackandPascack 0 O O 0 0 458 458 0 16 1529,224 1,55030,774 O 33 O 0 O 26,224 2,06731.281

Upper Passaic, Wl_ppanyand

Rockawav 0 O O 65 81 1_379 1_460 O 80 19,41940,958 14 116 2 O 221,636 21,06042,6q6
sum 95.736 O 0 65 5.634 2,695 O 115 115156,756 33 331 12 2 14 59.171 37.031296.201

Rarltan (Water Region 2) Radtan t'Water Region 2)

Notlh and South BranchRar_tan O 0 3,01:_0 O 0 326 952 1,278 0 2 12 5,436 5,451 44 22 6_77 15 35 49 397 6.461 6.847Lower I_adtan.Southand Lawrence O 30 0 83 23 5,2_36.3435'322 0 5 34,539 12.990 47.53064.63042 223 264 7 21 2962840.05834'61118.65t 53.262
M_llstOne 0 0 0 9 0 400 400 0 21 21 0 4,608 4_608 97 406 112 107 219 209 5,852 6f061

sum 2.984 30 0 93 349 7.994 O 46 36,392 28,239 201 796 133 163 37.362 77.421

Atlantic Coastal (Water Region 3) Atlantic Coastal (1Natet Region 3)

BamegatDey 0 0 0 O 2.185 2,185 0 516 516 0 4 681 17,21317,894 58 222 2 125 7 132 86320,14821.011
Mullic_andWacling O 0 O 1.692 1.692 0 140 140 0 21 21 0 3,771 3,771 O 80 16.537 8,16124,69816.53713,86530,402

GreatEggHarborandTuckahoe 0 103 103 1.579 1.305 2.8_ O 730 1152 0 171 17 29414,53414,828 44 109 153 89 2,290 2,379 2.00619,24321.249
Depe MayCounty O 0 O 63 0 54 _ 0 5 5I 0 4_787 4,787 25 109 4 293 297 29 5,310 5,339

sum O 109 1.579 5,245 0 1,752 0 222 18,78545,60864,693 163 645 16,84410,75627,60037,37064,637102,007

Upper Delaware (Water Region 4) Upper Detzwam (Water Ragfort 4)

UpperDelaware 54.917 0 54,617 0 2.510 2,510 31.630 1,697 33,327 0 1 I 201 7,068 7,269 13 3 38 3,016 3,057|86,799 14,298101.097

WalkilI, PohuckandPapakat_ng O 11 11 O 16 16 0 1445.81437 0 48 48 576 1,663 2,239 13 141 8 10t 591 1,774 2.365
CentralDelaware 179_864 0179,864 0 0 0 11,925 570 121495 0 0 O 41,977 2_95544_932 13 10 4 9 13 33_783 3,545237_327

sum234.781 11234,792 0 2.526 2,52643.555 2,281 0 49 4942,75411,68654,439 39 27 43 3,037 3,08021,17219.617340,789

Lower Delaware (Water Region 5) Lower Oelawam (Water Region 51

LowerDelaware 0 0 0 40828,60340830,23625'9593,682 29.641 0 47 4 0 16,605 56,60116'00612 92 1_5 838 232 10,5211'07065,51426'60920,46747,276

Rancocas 0 0 O _3 60 2 67 59 0 4 026,94626,946 68 301 2,546 2.020 4,565 2,61529,43732,052

Crossw_cks 2,974 O 2,974 O 0 0 O 1,354 1,354 0 O 850 4_154 5,004 10 38 47 545 93 641 4_382 5,638 10,020
sum 2,974 0 26,365 2,238 8,291 0 106 1,41755,383 60 529 4.432 6,089 72,639138,153

Sourcetotalwlthdrawals337,475 149337,624127,94410,16838,112179,77423,013102.7871 O 541 5411256,104175,038431,1421 525 2,330 2,855121,46420,04741,510r723_285231,286954,571

All data. except estimatesof domesticwell pumgaga, are from purveyor-generatedrepods submittedto the BureauofWater Allocation. NJDEP
AnalySisbased onIota tionof water v_thdrawals,nol IocalJonof wateruse,
Ontyfresh-waterwithdraWalsare sunv_dzed.
NO1all v_thdrawalsare consumptive.Surface-water _ thdr'_valsdo not implyan eduiv/_lentreductioninstream flow.
The irrigationuse group incJudesall non-agriculturalirrigation,Irdgatio_ for agriculturaluse in in the agdculluraluse group.



AppendixD, Details ofwithdrawala by year, v_tershed mana_ment area and use.

Table D4. Use of water by watershed management area for 1993 (millions of gallons)

WATER USE Yearly Total

Power GeneraSor= t Mining J ledust_l Comnlerciol & recz-eatJo7Potablewater supp4y Irrigation Agdcultur'al Surface Ground jWatershed Management Area Water source Total Water source Total Water source - Water source Tofal Water source ToLl Water source Surface GroundSurface Ground Total " Water source Total
• Total" " Water sourceSurface Gr_Jnd Su_ SU_ Total _ Surface Ground ."

Passaic (Water Region 1) Passaic (Water Region 1)

I,Po_, Pequannock,Wanaque

r_

0101,610 1_ 7,776 3621,57136,216162,131 803 I

andRamaga 0 0 0 0 0 0 4,014 46 4,060, 0 27 27 87.150 6,054 93,204 28 138 165 0 5 6 91,191 6,270 97,461
217 0 21 9,616130,39721120,781LowerPassaicand Saddle 161,610 0101,610 6 6 728 1,213 1,941 0 0 0 18,408 8201 26,EO9 35 162

HackensackandPascach 0 O 0 0 0 0 463 463 0 16 1628,765 1,771 30,556 60 96 156 0 0 028,845 2,34631,191

Upper Passaic,Whipdany and
Rockawav 0 O 0 0 153 153 113 1_200 1,313 0 36 20_190 41_761 81 184 266 6 0 621_77221,76343,535

sum 101,610 O 153 4.854 2.922 O 80 80 155,915 204 599 6 25 32 62,589 39,995 302,584

Padtan (Warm"Region 2) Rarltan (Water Region 2)

Elizabeth, Rahwayand Woedbddga 2,535 0 2,53_ 0 0 960i 0 1.230 1.230 0 28 28 1,890 4,551 6,441 19 220 1206236. 0 0 0 4,443 6,630 10,473North and South BranchRadtan 0 0 2,56i 0 0 320 911 1,231 0 2 2 29 5,866 5,696 97 64 /60 15 361 376 460 7204 7,664

LowerRafitan, Southand Lawrence 0 26 2 0 961 96 0 5.545 5.545 0 4 4 37,838 14,590 52,428 68 250 318 769 76 37,913 21,446 69,358

Mdlstone 0 0 0 0 0 426 429 O 20 _5_ 39,75_ 5_113 5_113 58 434 462 165 206 394 243 6_205 6_446sum 2,535 26 O _1 320 6,115 6,435 O 54 30,12069,677 242 967 206- 636 84643,06040,88383,943

Atlantic Coastal (Water Region 3) Atlantic Coastal [Water Region 3)

124.00 6,502 2,206 280 18.382 23,30867.02894 197 1,256356 128 29 33,43516741,47417'3106.771 24,080

MonmouthCouofy 0 6 6 O 0 O O 311 311 0 7 717,087 6,221 291
SamegatSay O 0 0 0 1,473 1.473 0 626 626 0 5 5 86716,58319,450 83 274 154 8 162 1,16320,96922,672

Mullic_andWadieg 0 0 0 1,918 1.918 0 252 252 0 39 39 0 4,027 4,027 O 141 141 20.785 9,47330.25720,785 15.850 36,635

GcealEggHarborandTuchahoe 0 119 119 1,658 1,412 3,070 0 916 916 O 223 223 428 14,630 15,058 55 213 269 101 2,412 2,612 2,242 19,924 22,166
Cape May County 0 0 0 41 41 O 102 102 0 6 6 0 5_184 5,184 34 167 201 0 347 347 34 5t846 5,560

sum - 0 124 1,658 -4,844 0' 2,206 0 280 46.646 266 992 21;168 12,267 69,360110,636

Upper Delaware (Water Region 4) Upper Delaware (Water Region 4)

WalkJll,Pdaud<and Padaka5ng 0 30237.730 O 14 3,014 0 54 0 124 124 644 1.731 2.375 16 18 3 11 14 663 1.982 2,64613545.625 47_813 28 30 25 39 6444_650 3r880247,930CentralDelaware 182,467 O 182,407 0 0 16_856 731 17,587 0 0 044r734 3r079 57.644• sum 237,686 0 3.054 18,274 2,332 O 135 12,018 71_ 51 1 367 3,009 3,376 2,023 20,630 322,652

Lower Delaware (Water Region 5) Lower Delaware (Water Region 5)

Lc_-Oetaware 0 0 O 473 473 20,932 3,311 24.2 1 39 4 O 16,416 16,415 20 126 147 1.065 226 1.291 22,018 20.594 42.612

21,288 33,829 26,628 60 358 418 6,399 1,240 7,639 6,461 28,39e 34,858Rancocas 0 0 O 111 11 2 56 0 6 O 26.626 57.949 17,030 70,214
C_osswtck.s 13_761 0 13,781 O 0 6 1,228 1_228 0 0 728 4,472 5f201 14 38 53 726 166 880 16_249 6_693 21,143

sum 13,781 O 16,046 3,242 25,973 7,856 1 128 1,278 56,671 95 750 11.041 5,989 74,636144,650

Sourcetotalwlth(Ir,_wals355,612 1e1355,793l 19.704 12,255 31,958149,420 23,431 72,8521 1 -677 678_60,956183.672444_6271 876 3,359 4238132,788 21.930 54,718_719,359245,504964,864

/dl data. exceptestimatesof domesbcwell ga_. are frompurveyoc_generated'reperta submittedto the Bureau of Water _lo(_tJ_. NJDEP

/malysis based o_ IocaJJonof water withdrawals,notIoc_tio_ of water u_.
Ordy hash-waterv,_thdrawalsare sLcnmadzed.
Not all withdrawalsare corzsumpfive.Surface-water_ thdrawatsdo not implyan equi'_alentreduofi011instream flow.
The imgalion use group includesall ,_rPag_cultural irdga5on, Inigation for agdculturaJusein in the a_rlculturaluse group.



AppendixD. Oetailsof withdrawals by year, _tm3hed management areaar<l use.

Table D5. Use of water by watershed management area for 1994 (millions of gallons)

WATER USE
Yearly Total

Surface Ground Surface Ground ]c_ Surface Ground Surface Ground

Watershed Management Area Power Generation M_ning Industri_zl _al & reo'eatl Potabin water supoiy Irngati_ Agricultural
Water source TOtal Water source Total Watecsource Watersource Total Water source Total I

Surface Ground TO_I Water source Total Wate_source Total Water source TotalSurface Ground Surface Ground Surface Ground I
Passaic (Water Region 1) Passaic _Water Region 1)

andRamapo 0 O 0 O O. 0 3.962 12 3,974 0 30 3080,205 5.62185,826 16 112 130 10 6 17 B4,195 5,78089,976

Lowe_*Passaicand Saddle 85,320 085,320 O O 543 885 1,428 0 2 217,473 7.81629,289 41 166 207 0 7 7103,377 9,676112,253
Hackensac_andP;3scack 0 O O O O 414 414 O 10 10 34,791 1,579 36,329 51 122 203 0 0 O 34,831 2.125 36.957

Upper Passaic,Whippany and
167 126 1,041 1,167 O 44 64 218 2 0Rockaw-ay O O O 167 20_222 39,543 2 19,513 21,692 41_205

sum 85,320 0 O 167 4.631 2,352 0 86 86151,749 203 618 13 13 26 41,917 38,474280,391

Rar6an (Water Region 2) Rarltan ('Water Region 2)

NorLhand South BranchRadtan 0 0 2.613 0 0 314 917 1,231 O 1 1 14 6,349 6,363 101 46 147 13 21 441 7,335 7,7765,6405,556 0 4 71 45,450 59,16877,191 232 283 9 36 43,62522,782 66,407

Low_'RarJtan,Southand Lav,rence 0 36 83 1,149 1,23 O 5,640 4 43,482 15.686 51 45
M_llstOne O 0 O 0 O 430 430 O 27 27 O 9_214 5,214 107 306 413 101 223 324 208 6r200 6,408

sum 2,577 36 83 1,149 314 5,243 O 71 31,742 277 751 122 280 48,82242.27191.094

Atlantic Coastal (Water Region 3) AUantic Coastal (Water Region 3)

BamegatBa'j O O 0 0 1,564 1,564 O 769 0 6 5 1,628 18,54820,175 70 307 3 119 29 144 1,817 21,21823.035

_'_ 265 16,575 67,168

Mullica and Wading 0 0 0 1.819 1.819 0 320 O 26 26 O 4,152 4,152 0 66 _ 20,01112,86620.011
GrealEggHarborandTuckahOe O 120 120 1,558 1,700 3.259 0 828 828 O 222 222 14715,14015,287 92 189 281 146 1,063 1,209 1,94419,261 21,205

Cape May County 0 0 0 61 61 0 68 0 6 "6 0 4,907 4_907 13 111 124 O 222 222 13 5_376 5_388
sum 0 128 1,558 5.145 0 2.255 0 265 48.593 270 843 20,40014,196 40,80471,424112,228

Upper Delaware (Water Region 4) Uppe_ Delaware (Water Region 4)

58221.623 3.72i 42.222 7243.777 55.631 _ 3,258;.09215,38883.479

UpperDetmvare 44,380 044,380 O 3,717 3,71723,319 1,60524,925 O 3 3 317 6,851 7,168 25 3 28 51 3.207
Walkill, PohuCkand Papakating 0 58 58 O 10 1 O 51 51 0 67 67 434 1,933 2,367 11 14 26 0 11 11 445 2.144 2.589

CentraIOe_aware 177_185 0177,185 0 0 161522 725 17,247 0 2 2 43,026 3_07146,097 6 16 7 0 7 ,748 3,816240,564
sum 221,565 0 3,727 39.841 2,381 0 72 11,855 44 36 58 3.218 3,276 ,28521,347326,632

Lower Delaware (Water Region 5) Lower Delaware (Water Region 51

44 494 10,002 10,496 O 264 13,389 86.936

Maurice,SalemandCohansey O O O 21,317 3,42624,7431 6,154 3,448 9,602 0 44
45 O 15,125 15,125 25 90 826 197 1,022 13,641 19,386 33,027LowerDetaw'are O O O 546 54612.789 3,38616,1 3 42 115

Ranco¢_s O 0 0 124 12 2 94 0 4 027,42727,427 47 415 4 5.179 822 6,001 5,22728.88834,114
Cn:)sswid<s 38_027 0 38_027 O 0 0 1,146 1,146 O O 972 4r147 5_119 16 37 596 206 802 391612 5,53645_147

lum 38.027 O 21,317 4,096 18,945 6,074 3 91 1,46656,701 88 806 7.090 6,299 76,067163,003

Source total withdrawals 347,490 222347,712122,95914,28337,241163,73123,304 67.0341 3 585 588_261,016184,128445,1451 883 3,054 3,937127.68424,00751,690r./23,764249,583973.347

All data, except estimatesof domestic _1 pumpeGe,are from purveyor-generatedreportssubmitted tothe Bu£eauOfWater AJin(:alJon,NJOEP
AnalYSisbasedon locationOfwater "_th_s, notlocation Ofvmter use.
Only_ter wlthdr'awalsare sumrnadzed.
Not all withd,_wals ale cot_sumptJve._ter "_lhdrav_ls do notIrnolyan equivalent_dL¢tinn in slream liow.
The Irtigatioet_e group indnde_ al_nor_tund img_Jon, trd_tion f_ _ _ in in _ _ _ _.



AppendixD. Details of v_thdrawat$by year. watershedmanagementarea and use.

Table D6. Use of water by watershed management area for 1999 (millions of gallons)

Surface Ground t t WATER uSE I°1 Surface Ground Surface GrOund Yearly T°tml IWatershed Management Area Power Gene_lJ on Mining Industrial _Ctal S recreat= Potablewater sup_c/y Irngetlon Agncofrural Surface Ground
Water source Total Water source Total Water source Water source Total Water source Total Water source Tofal Water source Total Water source Total

Su_ Su_ Total S_ Surface Ground

Passaic (Water Region 1) Passaic ONater Region 1)

/pompton. Peduannock.Wanaque

t_

56,9_ 609 7,216 39 19_951 34,428189,623 849 l

4,243 24 24 89.086 5.763 94.849 18 60 77 12 6 16 93.339 5.872 99.211and Rarnage 0 0 0 O O O 4.223 20 0
LowerPassaicaed Saddle 56.954 O 56.9 0 0 529 849 1.378 O 0 O 19.180 7.483 26.663 38 231 269 0 1 1 76.701 8.565 85.266
HackensackaedPascac_ 0 O O O 0 353 353 O 8 827,179 1,68728,006 67 144 211 O O O 27,245 2.19329,438

Upper Passaic, whigeany and
Roc_away O O O 69 "69 126 11115 11241 O 39 19_494 39_446 80 212 292 11 O 11 20,168 20,929 411097

sum 56.954 O 0 69 4,878 2.338 O 70 70155,300 202 647 23 7 31 17,45337,558255,012

RarRan{Water Region 2) Rarltan {Water Region 2)

Elizabeth, Rah'.vayandWoedbridge 2.794 0 2.79_v 0 O 510i 0 1,240 1.240 0 40 40 1,906 4,339 _'_6'245 12 184 1006 O 0 6403 4,713 5,80310,516Northand SouthBranchRa,itan O O 2,83_ 0 0 314 7057,4731'019 0 1 70145.78014 6,463 ...26'477 105 64 1,059170 36 101 137 470 7,334 7,804

LowerRaritan,South and Lawrence 0 39 3 79 439 61 0 4,700 4,700 0 6 6 43.859 15,661 47 256 303 9 12 21 43,994 21,208 65,202
MJltstone 0 0 0 1 2 416 418 O 23 23 0 4,987 4_987 91 299 391 218 267 485 312 51993 6,304

sum 2,794 39 79 440 316 7,157 O 70 31,450 256 803 263 379 49.48840,33789.826

AJJantJcCoastal {Water Region 3) At_nS¢ Coastal (Water Region 3)

23.955 83 222 1,305354 278 25 30318.579 6,29024,869MonmouthCouofyBarnegat Bay 00 07161007 0 1.1000 5,9371'1990 0 279 1.9779827¢" 0 20 2762020,03418'2195.73668,495 42,74854,240

0 0 O 830 830 O 4 4 1.811 18.979 20.790 73 388 461 101 39 139 1.984 21.439 23.423

MuIlicaandWeding 0 O 0 1.800 1.899 O 202 202 0 13 13 0 4.141 4.141 0 172 172 32.301 8.269 40.570 32.301 14.600 46.997
GreatEggHart}orandTuckahOe O 153 153 1,148 1.616 2.765 0 567 007 0 238 235 5 14.729 14.734 89 162 252 104 1.283 1.387 1.347 18.745 20.092

C.apeMay County 0 0 0 74 74 0 98 0 5 5 0 4,676 4,676 22 142 165 6 342 349 29 5,537 5,566
sum O 161 1.149 4.788 0 1.977 O 276 48.460 267 1.087 32.789 9.959 66.707 126.947

Upper Delaware {Water Region 4) UpPer Delaware {Water Region 4)

Upper"Delaware 56,717 055.717 04,0884,_4'108_ 32,6521,63234334,2849_.1 O O 70245. 222146,0017.13339 495432383,3853.623, 88.868_ 18,009104.877Walldl],PohuckaedPapakat_ng 0 87 57 0 20 0 2644164 0 72 72 447 1,831 2,277 0 0 2 11 13 448 2,056 2,504
Ce_Val Delaware 168,422 O 168_422 0 O 6_997 647 7_644 0 O 044,446 3_20847,654 26 26 52 13 6 19 19,003 3,887223r700

sum224,139 57224.100 0 4,108 39,649 O 72 11,93957,054 65 29 252 3,403 3,655 .21921,002331,171

Lower Detawam {Water Region 8) Lower Delaware (Water Region 5)

Lowe_Detaware O O 0 610 610 13,997 2,007 16,994 13 45 58 0 15,639 15.639 35 00 115 1,484 394 1.878 15.529 19,764 35,294

26,248 27,385 28.459 114 427 8,617 2,682 11.299 8,75931,80240,561Rano0cas O 0 O 139 13 28 88 117 0 6 O 28,45959.609 20.89291.555
Cross_cks 36r513 0 36,513 O 0 O 1,102 1r102 O 0 831 4,168 4,_39 16 48 810 279 1,088 38_169 5_597 43_766

sum 36,513 O 21,430 4,619 20,124 7,260 13 92 1,323 58,286 164 809 11,987 8,005 60,170171.725

Soutcetotaledthdrawata320.400 257320,657_ 22.65714,22336,880164.96821.07486,ge21 13 580 593_7,647184.563 452,2101 955 3,375 4,33oI 45.31622.65367,9691721,956246,724008,600

All data. exce_ estimate,sof domesticwe{I ge_. are from pun.e-d0r-genefatedrepods std_nitted to the Bureauof Water Altaca6oll. NJOEP
Anofysisbasedonk_ca6onof water wiBldmwals,not Ic¢_Uonof wate_use.
Onlyfi'esh-_ate_wiLndmwataare surnmadzed,
Not all withdrmvalsare co_sump6_. Burface-_iter _thdrawals do not Implyan equivalentreduc6on instreamflow+
The irri_ition _ gn0uptaofudes al_no_ctdtuf;d irrigation. InigaSon for ag_ic_tural_ in in the og=lcofturalusegroup.



Table D7. Use of water by watershed management area for 1996 (millions of gallons)

Waten_hed Management Area power Genecation Minin_ Industrial Cocw'nerC_al& recfe_tio Potable_ter sup_y Imgatlon Aqrlcultu_l Yearly ToEal
Water source Water source Water source Water source Water source Water source Waler source Water source

Total Total Total Tot81 Total Total Tolal Total ISurface Grour',d Surface Ground Surface Ground Surface Ground Surface Ground Surface Ground Surface Ground
Passaic (Water Re131on1) Passaic (Water Region 11

andRamapo 0 0 0 0 0 0 4,224 6 4,230 0 15 1 63,604 5,592 69,195 11 67 78 6 0 6 67,845 5,679 73,524
LowerPasseicandSaddfe 58,568 0 58,5 O 0 434 516 O 0 17,098 8,139 25,236 17 154 172 0 6 6 76.118 • 8,815 84,933
HackensackandPascac_ 0 0 O 0 0 353 O 3 32,766 1,516 34,281 71 127 198 0 0 0 32.836 1,998 34,835

Upper Passaic. Whipl_ny and

ROd_V_y 0 O O 67 67 96 11108 lj2ga 0 45 20r615 20,027 40,643 50 113 163 4 0 4 20r765 21_359 42,124
sum 58.568 0 O 67 4,754 1,982 0 62 62134,082 146 461 10 6

Radtan (Water Region 2) Rarltan (Water Region 2)

Elizabath, Rahwayand Woodbddge 2,078 0 2,078. 0 0 1,O5i 0 1,203 1,203 0 29 _29 1.941 3,865 5,806 6 130 _?.136 0 0 0 4.024 5,228 9.252Northand South BranchRadtan 0 0 2.10_ 0 0 00 310 672 982 0 5 5 10 6.262 6,272 81 35 116 9 39 48 411 7,012 7,423

LowerRadtan, South and Lawfence 0 28 2 32 1.019 1,05 0 6,178 6,178 0 10 10 44,166 14,530 58,696 42 139 181 5 3 944,24521.907 66,153

MillstOne 0 0 0 0 0 394 8,_j9_7 0 19 0 4,900 4,900 46 152 40 B0 130 95 5,546 5,641sum 2,078 28 32 1.019 310 8,447 0 63 46,117 29,556 75,674 175 457 63 123 186 46,776 39,693 88,469

Atlantic Coastal (Water Region 3) Atlantic Coastat (Water Region 3)

! 1,619 1.619 0 1.444 1.444 0 4 _ 1,72618,13819,863 51 355 407 116 34 151 1,89321.59423.487

MulIica andWading 0 0 0 2,126 2,126 0 133 2,133 0 7 0 4.132 4,132 16 133 15015,854 7,30823.16215,87113.84029,711

GreatEggHarborandTuckahoe 0 179 179 1,257 1,294 2,552 0 741 741 0 213 213 613 14,138 15,051 88 134 223 109 524 633 2,358 17,222 19,590

Cape May County 0 0 0 79 79 0 109 109 0 5 0 5j091 5,091 12 96 108 1 201 202 13 5,581 5,594
sum 0 195 1,257 5,119 0 2,742 0 245 18,28646,669 64.655 222 860 1,082 16,142 8,07524,216 35,90663,904 99,010

Upper Delaware {Water Region 4) Upper Delaware (water Region 4)

UpperDelaware 44,233 044,233 0 4,906 4.90631,880 1,57733,425 _ 0 0 0 144 6,845 6,989 18 6 12304 157 217 375/76,432_ 13,55109,982WalldII, Pohuckand PabakatJn9 0 39 39 0 51 51 0 2539.647 114 57 171 431 1,844 2.276 I 61 62 O 1 1 547 2,079 2,625Central Delaware 161179036205,0620161_790 0 0 4.6570 37,3575'478687 6,165 0 0 171040,71840_1422,971 43,11452.37910 9 19 1 6 6 07_421 3,673211_G94sum206.023 0 4,957 2,289 114 57 11,661 29 75 158 224 38284,3_319,303303,702

Lower Delaware (water Region 5) Lower Delaware (Water Re_lon 5)

Maudce,Salemand Cof_ansey 0 034,7190 14,66514'6654.628 19,92419'29319.0006'1382,976 26,5799'114 0 29 i77 412 9,009 55,6526'421 0 181 728181 628 3,800 11.5074'42879.17621'84220,62342,465

LowerDelawafe 0 0 0 0 514 514 12,861 3,198 16,059 1 38 4 3.470 19,412 22,883 23 79 102 466 328 794 16,821 23,570 40,391
Rancocas 0 0 0 0 117 117 1 184 186 0 6 0 10,307 18,307 67 366433 4,450 1,222 5,672 4,51920,20524,724

Crcc=swicks 34_719 0 34,719 0 0 0 0 1,221 1,221 0 0 781 4_259 5,041 0 13 13 497 116 613 35,997 5,609 41,6_16
sum 34.719 0 5,259 7.579 1 70 4,663 50,989 90 639 6.041 5,466 70,006149,185

Souncetotalwlthdmwafs301.388 261301,650115,95416,42032,374161,42123.04084,4611 116 503 619!243,866174,148418,0141 664 2,492 3,156122,41413,89336,3071645,824230,759876%R?

AJIdala, exceptesUmate_of domesticWell ptJmbage,are frompurveyor-ganemteq relxxLssub_tted tothe Bureau of Water NlocaS0n, NJDEP
Armies based onkx_on of waterw_thdrawals,not I_ti_ of water use.
Only fresh-waterwithdravcalsare summarized
Not all v_lhdrawalsare consumptive Surface-water _thdrawals do not imply an equivalent_duction In stream flow.
The imgalJonuse groupIncludesall no_-agricu6uralirrigation,IrdgalJonfor agriculturaluse in inthe agricultural usegroup
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Appendix E. Details of withdrawals by year. county and aquifer group.

Table El. Ground-water withdrawals in 1990 (millions of gallons)
AQUIFER GROUP

no=lhem / soutllem Wenonah, Mt. County

t Kid<wood 800*sand V ncentown carbonates crystalline wells

County Magothy-Radtan-Potomac Paleozoic&Proterzolc . DomesticCohansey. h_to Piney Point BnJnsWiCk Lockatong.
New Jerse New Jersey Grande . ' Laurel, Unknown totals

surficial _urficial Enqlishtown upper middle lower unknown supergroup Stockton

Atlantic O O 9.000 2.597 292 0 0 0 0 0 0 0 0 0 15 2.222 14.126

Bergen 2,730 0 O 0 O 0 0 O O O 6,034 O 0 0 38 773 9.575

Budington O O 8,967 0 552 1,588 1.505 4,334 2,685 5,675 0 O O 0 37 2.371 27,713

Camden 0 O 1,759 0 4 1.061 3.853 1,554 7,327 7.844 0 0 0 0 4 1.184 24.591

Cape May O 1,746 2,404 2,416 0 O O O O O O O O 0 O 1,307 7,873

Cumberland 0 19 12,426 0 0 0 0 0 0 O 0 0 0 0 32 1,450 13.927

Essex 6,968 0 0 0 0 0 O 0 0 0 3.651 0 O 0 0 141 10,760

Gloucester 0 65 1,578 0 O 20 1.817 1,510 2,359 5,035 0 0 0 0 27 1,570 13,981
Hudson 0 0 0 0 0 0 O 0 0 0 365 0 0 0 O 4 370

Hunterdon 138 O 0 O 0 O O 0 O O 1.140 72 170 373 436 2,059 4,388

Mercer 0 O 0 O O 8 395 1,098 0 1,222 227 455 O O 66 868 4,339

Middlesex 2 0 0 O 0 79 6.306 2,952 0 2,802 1,347 172 0 0 1,861 679 16,200

Monmouth 0 0 605 0 10 1,980 3.269 3.011 0 1,346 O 0 0 0 659 1,506 12,386

Morris 12,717 O 0 0 0 0 0 0 0 0 686 0 1,246 639 727 2,604 18,619

Ocean 0 0 9,481 1,782 451 1,486 1,016 0 763 60 0 0 0 0 1,665 3,209 19,913

Passaic 994 o o 0 o o o o " O O 1,192 o 0 178 16 1.040 3.420

Salem 0 220 397 0 0 211 154 919 379 1.031 0 0 0 0 9 754 4.074

Somerset 0 0 0 0 0 0 0 0 0 0 860 0 0 5 4 1.807 2.677

Sussex 239 0 0 0 0 0 O 0 0 0 0 0 2.701 473 142 2.343 5,898

Union 1,435 O 0 0 0 0 O O O O 4,136 O O 0 13 42 5.626

Warren 3,578 O 0 o O 0 O 0 0 O 0 0 2,250 252 2 1,136 7,217

Aquifer grouptotals 28,800 2.050 46,616 6,795 1.309 6,432 18,317 15,379 13,514 25,015 19,640 699 6.367 1,919 5,752 29,069 227,674



Appendix E+Details of withdrawals by year, county and aquifer group,

Table E2. Ground-water withdrawals in t991 (millions of gallons)
AQUIFER GROUP

County norlnem southern Cohansey, Grande,N_°PineyPoint. wenonah,MtLaurel, Magothy-Rar;tan-Potomac Brunswick Lockatong. Paleozoic&Proterzoic Domestic totals
New Jerse New Jerse Kirkwood upper middle lower unknown supergroup Stockton wellssun_cial surficial 800-sand Enqlishtown

Attantic 0 14 11,656 2,706 319 0 0 0 O 0 0 0 O 0 25 2.253 16,972

Bergen 3,017 0 O 0 0 0 O 0 0 O 6,472 0 0 0 51 774 10,313
Buifington 0 O 9,229 0 555 1,642 2,207 5,670 3.352 • 3,533 0 0 0 0 38 2.393 28,619

Camden 0 O 1,478 0 11 1,011 4,229 4,002 12,329 1,269 0 O O O 5 1,190 25,523
Cape May 0 1.379 2,673 2,216 O 0 0 0 0 0 0 0 0 0 0 1,326 7.595

Cumberland 0 0 13,423 0 0 0 0 0 0 0 0 0 0 0 308 1,459 15,190

Essex 5,599 0 0 0 0 0 0 0 0 0 3,605 O 0 O 0 140 9,344
Gloucester 0 513 1,802 0 0 25 4,203 2,374 2,070 1,469 0 0 0 0 10 1,598 14.057

Hudson 0 0 O O 0 0 " O 0 O O 263 O 0 0 O 4 267

HunteKIon 141 0 0 O 0 0 0 0 0 0 1.326 90 456 422 3 2,084 4,521
Mercer 1 " O O O 0 29 402 2,116 O 439 197 726 0 0 O 871 4.782

Middlesex 785 0 0 0 0 126 7.851 3,934 0 797 4,310 176 0 0 15 684 18.677

Monmouth 0 0 618 0 323 1,047 3,528 2,636 O 204 0 O O 0 0 1,521 9,878
Meres 15,623 0 0 0 0 0 0 0 0 0 902 0 1,002 933 15 2,614 20,999
Ocean 0 0 10.306 1,588 524 1.451 794 43 2,730 72 0 0 0 0 24 3,247 21.080

Passaic 988 0 O 0 O O O O 0 0 1,127 O O 185 0 1,041 3.341
Salem 0 237 769 0 0 360 545 846 416 588 0 0 O 0 13 753 4,526

Somerset O o 0 0 o O O o 0 0 1,042 o 0 12 2 1,845 2.902

Sussex 270 0 0 0 0 0 0 0 0 0 0 0 2,504 515 1 2,374 5,664
UniOn 2,088 0 O 0 0 0 0 0 o 0 4,232 0 0 0 13 42 6.374

Warren 4,378 0 0 0 O 0 o 0 O o 0 o 2.130 65 26 1.149 7.751

Aquifergroup 32,889 2,144 51,954 6,511 2,032 5,692 23,758 21.621 20,898 8,362 23.375 992 6,092 2,136 551 29,361 238,367totals



Appendix E. Details of withdrawals by year. countyand aquifer group.

Table E3. Ground-water withdrawals in 1992 (millions of gallons)
AQUIFER GROUP

non.hem southern Kid(wood Puo . . Wenonah. Mr. carbonates crystalline Unknown Countysun3cial surficial Cohansey. Piney Point. Enqhshtown Brunswick Lockatong. Domestic

County Magothy-Raritan*Potomac Paleozoic&ProterzoicNew Jersey New Jersey Grande, totals
800-sand Vincentown Laurel, upper m_ddle lower unknown supergroup Stockton wells

Atlantic O 124 11.393 2.676 341 0 0 0 0 O 0 O 0 0 11 2.271 18.817

Bergen 2.650 0 B 0 0 0 O 0 O 0 6.576 O O O 16 779 10.021
Budington 0 0 9.597 0 552 1.404 1.910 5.941 3,538 2.597 0 O 0 0 39 2.393 27.970

Camden 0 0 1.244 0 5 992 4.298 2,786 13.760 949 0 0 0 0 0 1.192 25.226
Cape May 0 394 3,833 2.096 0 0 0 0 0 0 0 0 0 0 0 1.336 7.658

Cumpedand 0 0 11.990 0 0 0 0 " 0 0 0 0 0 0 0 60 1.460 13.510

Essex 5.399 0 0 0 0 0 0 0 0 0 4.010 0 0 0 0 140 9,550
Gloucester 0 425 1.618 0 0 133 3.939 2.229 2.181 1.592 0 0 0 0 0 1.612 13.729

Hudson 0 O 0 O 0 O O 0 0 O 168 0 0 0 0 4 172

Hunterdon 131 0 0 0 0 0 0 0 0 0 1.643 106 315 548 0 2.132 4.875
Mercer 0 0 0 0 0 11 379 2.012 0 402 220 723 0 0 1 872 4.619

Middlesex 562 0 0 0 O 17 7,805 4,138 0 94 4,473 145 0 0 1 889 17.924

Monmouth O 5 534 0 280 1.357 2.595 1.590 O 43 0 0 O O O 1.541 7,946
Morris 14.430 0 0 0 0 0 0 0 0 0 870 0 1.385 953 30 2.637 20,105
Ocean 0 0 10.489 • 1,570 771 1.185 883 61 2.769 108 O O O 0 27 3,278 21.142

Passaic 957 0 O O 0 B 0 0 0 0 937 0 0 194 0 1.045 3.134
Salem 0 243 833 0 0 297 643 847 457 417 0 0 B 0 2 752 4.491

Somerset 0 0 0 o 0 0 0 0 0 0 1.047 0 0 3 6 1,879 2.935

Sussex 372 0 O 0 0 0 0 0 0 o 0 0 2.500 491 35 2.407 5.805
Union 1.887 O 0 0 0 0 0 O 0 O 3.960 " 0 0 0 34 42 5.923

WarTen 4.523 0 0 O 0 0 0 O 0 0 0 0 1.940 102 10 1.160 7.735

Aquifergroup 30,912 1.192 51.529 6.342 1,949 5.395 22.452 19.604 22.705 6.203 23.704 974 6.140 2.291 273 29.621 231.286totals



Appendix E. Details of withdrawals by year, county and aquifer group.

Table E4. Ground-water withdrawals in 1993 (millions of gallons)
AQUIFER GROUP

I VinCentown carbonates c_stalline Unknown County

northern southern Cohansey, Grande, Laurel, totals
County Rio Piney Point, Wenonah. Mt Magothy-Radtan-Potornae Brunswick kockatong. Paleozoic&Proterzolc Domestic

New Jersey New Jerse Kirk'wood upper middle lower unknown supergroup Stockton wellssurficial sudiciat 800-_and Enqlishtown

Agantic 0 467 11,646 2,852 337 0 0 0 0 0 0 0 0 0 26 2,287 17,616

Bergen 3,081 0 0 0 0 0 0 O 0 0 8,071 0 0 0 11 783 11.946

Budington O 0 9,764 0 556 1.775 2,218 6.415 3,060 2,609 0 0 O 0 58 2.399 28,855

Camden 0 0 1,558 0 21 1,283 4,231 2.470 13,674 1,323 O 0 0 0 1 1.193 25,752

Cape May o 1,847 2.691 2,501 O 0 O O O 0 o 0 O o 0 1,335 8.375

Cumpedand 0 543 13.625 0 0 0 6 0 0 0 0 0 0 0 70 1.460 15,698

Essex 5,174 0 0 0 0 0 0 0 O 0 3,988 0 O 0 O 140 9,302

GIc_cester 0 242 1,840 0 0 226 3,701 1,837 1,921 2.406 0 0 0 0 39 1.626 13,838

Hudson 0 0 0 0 0 0 0 0 0 0 215 O 0 0 0 4 220

Huntordon 120 0 0 0 O 0 0 0 0 O 1,773 116 313 616 0 2,172 5,112

Mamer 0 0 0 O O 41 406 1.684 O 784 242 753 O 0 13 876 4,797

Middlesex 1.702 0 O O 0 34 7,510 4,890 0 1,451 4,549 180 0 0 1 694 21,009

Monmouth 0 6 580 O 304 1,497 3,097 1,750 O 46 0 O 0 0 17 1,558 8,854

Monis 15.669 0 0 0 0 0 0 0 0 0 743 0 1.714 1,016 224 2.671 22,038

Ocean 0 24 10,836 1,802 768 559 957 35 2.840 89 0 O O 0 11 3.333 21,555

Passaic 990 0 O O 0 0 0 0 0 0 986 0 O 204 O 1,054 3,234

Salem 0 219 819 0 0 184 632 1,086 334 470 0 0 0 0 18 752 4.514

Somerset 0 0 0 0 0 0 0 0 0 0 1,328 O 0 15 9 1.923 3,275

Sussex 490 0 0 0 0 O 0 O 0 0 0 0 2.763 517 69 2,442 6,279

Union 1,791 O 0 0 0 O O O 0 O 3,650 0 0 O 26 42 5,509

Warren 4,597 0 0 0 0 O o 0 0 O 0 0 1.859 56 46 1.170 7,727

Aqulfer group 33,613 3,349 53,358 7,155 1,987 5,899 22,753 20,166 21,828 9.177 25,544 1,050 6,649 2,424 639 29,913 245,504
totals



Appendix E. Oetaits of withdrawals by year, county and aquifer group.

Table E5. Ground-water withdrawals in 1994 (millions of gallons)
AQUIFER GROUP

nortre_'_,a_l_southern_ 800-sand Vlncentown Magothy-Radtan-Potomac Brunswick Lockatong, Paleozoic&Proterzoic I Unknown Domestic

County Cohansey, h_to Piney Point, wenonarl, Mt. County
New Je New Jerse , Grande, . Laurel, totals

su surfidal K=rkwood Enolishtown upper middle lower unknown supergroup Stockton carbonates cn/stalline wells

AUantic 0 393 10,806 3.183 161 0 O 0 0 0 0 0 0 0 11 2,299 16,854

Bergen 2,740 0 0 O O 0 0 0 0 0 7,399 0 0 0 6 786 10,931

Budington 0 O 9,409 0 445 5,261 2,312 6,881 3,965 1,354 0 0 0 O 23 2,419 32,069

Camden 0 0 1,516 0 15 1.162 4,445 2.548 13,076 1,255 0 0 O 0 2 1,193 25.212

Cape May 0 2,075 2,501 2,270 0 0 0 0 0 0 0 0 0 0 0 1,344 8,189

Cumpedand 0 703 14.952 0 0 0 0 0 0 0 0 O 0 0 11 1,458 17,124

Essex 5,449 0 O O O O 0 0 0 O 4,069 0 0 0 o 139 9,657

Gloucester 0 285 1,536 0 0 400 4,168 2,125 2,056 1,358 O 0 0 0 3 1,649 13,880

Hudson 0 0 0 0 0 0 0 0 0 0 217 0 0 0 0 4 222

Hunterdon 122 0 0 O O 0 0 0 0 O 1.737 122 360 629 0 2,203 5,172

Mercer 0 0 0 0 0 7 357 2,014 0 430 252 758 0 0 11 877 4,707

Middlesex 2.173 0 0 0 0 5 7.324 5,161 0 1.237 5,265 185 0 0 102 700 22.152

Monmouth 0 8 708 0 300 1,437 2.987 1.622 0 41 0 0 0 O 24 1,575 8,702

Morris 16,131 0 0 O 0 0 0 0 0 0 780 O 1,638 1,126 21 2.712 22,608

Ocean 0 0 12,004 1.878 792 764 1.123 41 1,859 56 0 0 0 0 10 3,387 21,616

Passaic 866 O 0 O O 0 o 0 O O 892 o O 213 o 1,060 3,031

Salem 0 271 1,140 0 0 186 572 1,155 25,5 516 0 O 0 O 19 748 4,850

$omemet O O 0 0 0 O O 0 0 0 1,034 O 0 10 15 1,962 3.020

Sussex 414 0 0 0 0 0 O 0 0 0 0 0 2,661 612 82 2.472 6,241

Union 973 O 0 0 O O 0 0 0 0 4,149 0 0 0 18 42 5,183

Warren 3,366 0 O 0 0 0 O O 0 0 0 O 3,082 161 40 1.183 7,852

Aquifer group 32,235 3,736 54,872 7,331 1,714 9,223 23,288 21.546 21,210 6,246 25,795 1,065 7.940 2.771 398 30,213 249,583totals



Appendix E. Details of withdrawals by year, county and aquifer group.

Table E6. Ground-water withdrawals in 1995 (millions of gallons)
AQUIFER GROUP

sun3cJal surficial Wenonah, Mt carbonates cr/stalline Unknown County
northern southern Cohansey, Grande, Vincentown Laurel, totals

County _=o Piney Point, Magothy-Radtan-Potomac Brunswick Lockatong. Paleozoic&Proterzoic Domestic

New Jersey New Jersey Kirkwood 800-sand Enqlishtown upper middle lower unknown supergroup Stockton wells
Atlantic 0 238 11,544 3,183 192 0 0 0 0 0 0 0 O 0 7 2,314 17.478

Bergen 2,635 0 0 0 0 0 0 0 0 0 7,356 0 0 0 6 790 10,787

Budingtan 0 O 8,195 0 878 2,855 2.295 7.178 4,069 1,285 0 0 0 0 14 2,448 29.216

Camden 0 0 1.522 0 11 %015 4,226 2,739 14,089 1,183 0 0 0 0 2 1,194 25,979

Cape May O 2,027 2,374 2,460 0 0 O 0 0 0 O O 0 0 O 1,349 8,211
Cumpedand 0 850 14,680 0 0 0 0 0 0 0 0 O 0 0 14 1,447 16,990

Essex 5,335 0 0 O 0 O O 0 O 0 3,585 0 0 0 0 138 9,058

Gloucester 0 171 2,355 0 O 444 4,117 2,294 1,957 1,305 O 0 O 0 12 1.657 14,312

Hudson 0 0 0 0 0 0 0 0 0 0 92 0 0 0 0 4 97

Hunterdon 131 0 0 O O 0 O (3 0 O 1.504 90 372 671 0 2,220 4,989

Mercer 0 0 0 0 0 14 348 2,110 6 539 252 615 0 0 16 880 4,773

Middlesex 2,246 0 0 0 O 1 7,681 4,073 0 572 4,762 172 0 0 2 706 20,213

Monmouth 0 7 606 0 324 1,498 3,279 1,693 0 40 0 0 O 0 14 1,594 9_055

MOrTiS 15,700 0 0 0 0 0 0 O O 0 679 0 1,987 1,181 40 2,745 22,333

Ocean 0 27 11,704 1.799 824 811 1,244 48 2,053 51 0 0 O 0 29 3,453 22,043

Passaic 858 0 0 O O O 0 0 0 0 1,007 O 0 213 O 1,063 3,141

Salem O 187 831 0 0 206 579 1,350 244 543 0 O 0 0 494 753 8,187

Somerset 0 0 6 0 0 0 0 0 0 0 876 0 0 23 5 1.995 2,899

Sussex 396 0 O 0 0 0 0 0 0 0 0 0 2,971 586 66 2.503 6,520

Union 1,082 0 O 0 0 0 0 0 0 0 4,313 0 0 0 31 42 5,468

Warren 3,401 0 0 0 0 0 0 0 0 0 0 0 3,673 259 46 1,196 7,976

Aquifer group 31,784 3,507 53.811 7.442 2,229 8.844 23,768 21,484 22.411 5,517 24,426 877 8.403 2.933 797 30,490 246,724
totaLs
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Appendix F. Detailed list of aquifer groups and assigned aquifers

abbreviation & geologic unit abbreviation & geologic unit

A - glacial sediments of northern New Jersey
ct continuous till Qtj Pre-lllinoian (Jerseyan) Till

dt discontinous till Qtl Tillstone Lag

m mor=nic deposits Qed Stratified Drift

im morainic deposits (nlinoian age) Qtm* terminal moraine

d deltaic sediment Qsdw Late Wisconsinan Stratified Drift

I lake-bottom sediment . Qsdwd Glaciolacustrine Sandand Gravel

'f fluvial sediment Qsdwde Deltaic Deposits

fl fluvial over lacust_Sne sediment Qsdwlf Lacustrine Fan Deposits

if fluvial sediment (nlinoiab age) Qedwlh Glaciolacustrine Lake Bottom Deposits

ic ice-contact sediment Qedwf Glaciofluvial Sand and Gravel

it till of Hlinoian age Qsdwfv Valley Outwash Deposits

jt till of Jerseyan age Qsdwft Meltwater Terrace Deposits

js sand and gravel of Jerseyan age Qsdi lllinoian Stratified Drift

x non-glacial material Qsdid Glaciolacustrine Sand and Gravel

Qs Swan_ and Marsh Deposits Qsdide Deltaic Deposits

Qal Alluvium Qsdilf Lacustrine Fan Deposits

Qalb Alluvium and Boulder Lag Qedilb Glaciolacustrin¢ Lake Bottom Deposits

Qalfp Floodplain Deposits Qedif Glaciofluvial Sand and Gravel

Qalc Channel Deposits Qedifv Valley Outwash Deposits

Qcal Colluvium _nd Alluvium, Undivided Qsdift Meltwater Terrace deposits

Qmm Estaa)ine Deposits ' Qsdj Pre-lllinoian (Jerseyan) Stratified Drift

Qaf Alluvial Fan Deposits Qsdjd Glaciolacustrine Sand and Gravel

Qst Stream Terrace Deposits Qsdjde Deltaic Deposits

Qte Talus Qsdjlf Lacustrine Fan Deposits

Q¢ Eolian Deposits Qsdjlb Glaciolacuslrine Lake Bottom Deposits

Qgn* glacial undifferentiated Qsdjf Glaciofluvial Sand and Gravel

Qt Till Qedj fv Valley Outwash Deposits

Qtt Discontinuous Till (ge.ncrally < 10 feet) Qedjft Meltwater Terrace Deposits

Qtw Late Wisconsian Till Qic Ice Contact Deposits

Qtwr Rahway Till Qm Morainic Deposits

Qtwn Netcong Till Qmw Late Wisconsinan Moraines

Qtwk. Kittatinny Mountain Till Qmi Illinoian Moraines

Qtwqc derived from q_te and eonghmaet_te Qc Colluvium

Qtwc derived from carbonate rock Qcg Cmeiss Colluvium

Qtwg derived from gneiss Qcb Basalt Colluvium

Qtwss derived from gray slate, mudstone and sand Qcd Diabase Colluvium

Qtwrs derived from red shale, muds)one andsand Qcs Slate, Shale, Sandstone,Mudstone Colluvium

Qtwb derived from basalt and diabasc Qcc Conglomerate Colluvium

QiP' nlinoian fluvial deposits Qcq Quartzite Colluvium

Qti lllinoian Till Qcsg Sand and Gravel Colluvium

Qid* Illinoian deltaic deposits Qcsl Sand and Silt Colluvium

Qtif Flandcrs Till Qccb Carbonate Colluvium

Qtib BergenTill Qct Till Colluvium

* These unit abbreviations are used by the Bureau of Water Allocation to assign pumpage but are not currently used by the New Jersey
GeologicalSurvey.



Appendix F. Detailed list of aquifer groups and assigned aquifers (cont.)

abbreviation & geologic unit abbreviation & geologic unit

A - glacial sediments of northern New Jersey (cont.)
Qw Weathered Bedrock Qwc Weathered Conglomerate

Qwg Weathered Gneiss Qwcb Weathered Carbonate

Qwb Weathered Basalt Qwq Weathered Quartzite

Qwd Weathered Diabase Qwsc Weathered Schist

Qws Weathered Slate, Shale, Sandstone, Mudstone

B - surficial deposits in southern New Jersey
Cz Cenozic Era Tb Bridgeton Formation

Q Quaternary System Qes* Pleistocene estuarine sand facies

Qbs Beach Sand Qvsl* Van Seiver Lake beds

Qcm Cape May Formation Qsl* Spring Lake beds

Qchb Holly Beach water-bearing unit Tg Upland Gravel

T Tertian' System Tbh Beacon Hill Formation

Tp Pensauken Formation Tht Homerstown Formation

C - Kirkwood and Cohansey
Tch Cohansey Formation Tkw Kirkwood Formation

Tck Cohansey & Kirk'wood Formations Tkuc Upper Kirkwood confining unit

D - Rio Grande and Atlantic City 800-foot sand
Tkrg Rio Grande water-bearing unit (upper sand) Tklc Lower Kirkwood confining unit

Tac Atlantic City 800-foot sand (lower sand)

E - PineyPoint and Vincentown
Tkpp Piney Point aquifer Tmqvt* Manasquan-Vineentown Formations

Tkocpp* Old Church-Piney Point Tvt Vincenrown Formation

Tcc Composite confining unit M Mesozoic Era

Tsr Shark River Formation K Cretaceous System

Tsrpp* Shark River Marl-Piney Point Krb Redbank Formation

Tmq Manasquan Formation Kt Tinton Formation

F - Wenonah, Mount Laurel and Englishtown
Kns Navesink Formation Ket Englishtown Formation

Kml Mr. Laurel Formation Ketu Englishtown upper sand

Kmw Mt. Laurel & Wenonah Formations Ketl Englishtown lower sand

Kwe Wenonah Formation Kwb Woodbury Formation

Kmt Marshalltown Formation Kwbmc Merchantville-Woodbury confining unit

Kmtwc Marshalltown-Wenonah confining unit Kmv Merchantville Formation



Appendix F. Detailed list of aquifer groups and assigned aquifers (cont.)

abbreviation & geologic unit abbreviation & geologic unit

G - upper Magothy, Raritan and Potomac
Kmrpu Upper Magothy, Raritan & Potomac aquifer Kmas Amboy Stoneware Clay Member

Km Magothy Formation Kmob Old Bridge Sand Member

H - middle Magothy, Raritan and Potomac
Kn'_m Middle Magothy, Raritan & Potomac aquifer Krc Raritan confining unit

Kmsa South Amboy Fire Clay Member Krwc Woodbridge Clay Member

Kmss Sayerville Sand Member Krfs Farrington Sand Member

Kr Raritan Formation Krfc Rafttan Fire Clay Member

I - lower Magothy, Raritan and Potomac
Kp Potomac Formation Kmrpl Lower Magothy, Raritan & Potomac aquifer
Kpc Potomac confining unit

J - undifferentiated Magothy, Raritan and Potomac
Kmr* Magothy & Raritan Formations Knap Magothy, Raritan, & Pototmc Formations

K - Brunswick Supergroup
JTr Jurassic & Triassic Systems JTrc Jurassic-Triassic Conglomerate

JTrb Brunswick aquifer JTrcq Jurassic-Triassic Quartzite-clast Conglomerate

JTrbsed* Brunswick aquifer sedimentary units JTresh Jurassic-Triassic Shale-clast Conglomerate

J Jurassic System JTrcl Jurassic*Triassic Limestone..clast Conglomerate

Jb Boonton Formation JT_ Passaic Formation

Jbeb Basalt-clast Conglomerate JTrpg Gray bed

.Ibcg Gneiss-clast Conglomerate JTrpgh Gray-bed horn fels

Jbeq Quartaite-clast Conglomerate JTi'ph Red-bed Homfels

Jbs Jurassic Basalt JTrpcq Quartzite-clast Conglomerate facies

Jh Hook Mt. Basalt JTrpcl Limestone-clast Conglomerate facies

Jt Towaco Formation JTrpcsh Shale-clast Conglomerate facies

Jp Preakness Basalt JTrpcs Conglomerate and Sandstone facies

Jf Feltville Formation JTrpsp Conglomerate and Pebbly Sandstone facies

Jo Orange Mountain Ba,_alt JTrps Sandstone and Siltstone facies

Jd Jurassic Diabase Tr Triassic System

L - Lockatong and Stockton
Tri Lockatong Formation Trla Arkosic Sandstone facies

Trir Red bed "Iris Sandstone and Conglomerate Sandstone facies

Trlh Homfel Trs Stockton Formation



Appendix F. Detailed list of aquifer groups and assigned aquifers (cont.)

abbreviation & geologic unit abbreviation & geologic unit

M - limestone, dolomite and marble of the Valley & Ridge and Highlands provinces
Db Buttermilk Fails Limestone Oebs Big Springs Member

Dmn Minisink Limestone & New Scotland Formation Oebr Branchville Member

Dmi Minisink Limestone Or Rickenbaek Dolomita

Dkl Kalkberg Limestone Orh Hope Member

Dcl Cocymans Limestone Orl Lower Member

Dml ManIius Limestone Cok* Kittatinny Formation

Sbv Bossardville Limestone OCa Allentown DoIomita

Oj Jacksonbur s Limestone OCau Upper Member

Ojr Cement Rock Facies OCal Limeport Member

Oil Cement Limestone Facies CI Lcithsville Formation

OCu Ordovician & Cambrian Systems CIha Hamburg Member

OCjk laeksonburg Limestone and Kittatinny Supergroup Ymr Marble

OCjwb lacksonburg Limestone, Wantage Sequence, & Bcekmantovcn Yfl Franklin Limestone

OCk Kittantinny Supcrgroup Yfm* Franklin Marble

Oe Epler Formation ?were* Wildcat Marble

Gel Lafayette Member

N - Noncarbonate consolidated rocks of the Valley & Ridge and Highlands provinces
Trsse Cobble Conglomerate and Sandstone facies Sbvy Berkshire Valley Formation

Pz Paleozoic Era Sp Poxono Island Formation

Wgn* Wissahickon Gneiss "Sgpu* Silurian Green Pond Mountain undifferentiated

D Devonian System . Sbrk* Berkshire Valey Formation

Dgpu* Green Pond Mountain undifferentiated Spi* Poxono Island Formation

Dsk Skunnemunk Conglomerate Spbv Berkshire Valley & Poxono Island Formations

Dbv Benvale Sandstone Sb Bloomsburg Red Beds

Dew Cornwall Shale S1 Longwood Shale

Dm Marcellus Shale Sqp Green Pond Conglomerate

Dkec Kanouse & Esopus Formations, & Conndly Conglomerate Shf* High Falls Formation

Dkn Kanouse Sandstone Ss Shawangunk Formation

Ds Schoharie Formation O Ordovician System

De Esopus Formation Obsu Beemervilie Intrusive Suite

Dec Connelly Conglomerate Ons Nepheline Syenite

Do Oriskany Group O1 Lamprophyre and Related Rocks

Dis Ridgely Sandstone Oub Guachitite Breccia - Volcanic Breccia

Dee Shriver Chert Om Martinsburg Formation

Dg Glenarie Formation Omhp High Point Member

Dh Helderberg Group Omhph High Point Member Homfel

Dp Port Ewen Shale Omr Ramseyburg Member

Dn New Scotland Formation Omrh Rarmeyburg Member Hornfel

De Coeymans Formation Undivided Omb Bushkill Member

DS Devonian & Silurian Systems Ombh Bushkill Member Hornfel

S Silurian System Ojt Jutland Klippe Sequence

DSr Rondout Formation Ojtb Unit B

DSrd Rondout & Decker Formations Ojta Unit A

Svru* . Silurian Valley & Ridge undifferentiated Ow Wantage Sequence

Sd Decker Formation Ob Beekmantown Group



Appendix F. Detailed list of aquifer groups and assigned aquifers (cont.)

abbreviation & geologic unit abbreviation & geologic unit

N - Noncarbonate consolidated rocks of the Valley & Ridge and Highlands provinces (cont.)
Obu Upper Part Ylh Lake Hopatcong [ntl'usive Suite

Obl Lower Part Ypg Pyroxene Granite

Go Ontelaunc¢ Formation Yps Pyroxenc Syenite

Ooh Harmonyvale Member Ypa Pyroxene Alaskitc

Oobr Beaver Run Member Ys Syenite Gneiss

Os Stonehenge Formation Yms Metasedimcntary Rocks

C Cambrian System Yk Potassic Feldspar Gneiss

Clw Walkill Member Ym Mierocline Gneiss

CIc Califon Member Yb Biotite-Quartz-Feldspar Gneiss

CIh Loithsville Formation & Hardyston Quartzite Ymh Homblende-Quartz-FeIdspat Gneiss

• Ch Hardyston Quartzite Ymp Clinopyroxenc-Quartz-Fcldspar Gneiss

Pc Prccambrian Yp Pyroxcnc Gneiss

Pz Proterozoic Era Ype pyroxene*Epidot¢ Gneiss

Zu Late Proterozoic Era Yq Quartzite

Ygr* granite Ye EpidoteGneiss

Ygn* gneiss YI LoseeMetamorphicSuite

CZm Manhattan Schist YIo Quarta-Oligoc!as¢ Gneiss

CZs Scrpentinite Yla Albite Oligoclase Granite

Zch Chesmut Hill Formation YIb Biotite-Quartz-Oligoclase Gneiss

Zd Late Proterozoie Diabase Yh Hyperstbene-Quartz..Oligoclase Gneiss

Yu Middle Proterozoic Era Yd Diorite

Ybgn* Baltimore Gneiss Ya Amphibolite

Ygm Mt Eve Granite Yam Migmatite

Ybi Byram Intrusive Suite Ymg Monazit¢ Gneiss

Ybh Hornblende Granite Yhp Homblende-Plagioclase Gneiss

Ybs HornblendeSyenite Ybp Biofitc-Flagioclase Gneiss

Ybb Biotite Granite Yma Micmantipcrthite Alaskite

Yba Microperthite Alaskite ?cq* Cbickies Quartzite

P -unknown
sd* surficial deposit h? Holocene Series

af artificial fill ? unknown

ebo extensive bedrock outcrop (surfieial sediment generally abscm) Mult multiple aquifers

Q - domestic wells
? all domestic wells
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