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EXECUTIVE SUMMARY

New Jersey’s waters belong to its residents, held in
trust and managed for them by the State of New Jer-
sey. New Jersey receives in excess of 40 inches of an-
nual precipitation, on average, providing water for
recreation, a large population, one of the nation’s
largest industrial concentrations, and aquatic life that
requires a regular flow of clean water. Most of the
State has viable ground and surface water supplies
(see Chapter Two). However, even plentiful precipi-
tation does not guarantee that droughts will not
cause major water supply disruptions or that aquifers
cannot be depleted. To ensure that New Jersey could
cope with all foreseeable water needs and droughts,
the Water Supply Management Act and the Water
Supply Bond Act (Bond Fund) were approved in
1981, establishing a management framework and a
source of public funding — $350 million — to help
fulfill it. The Department of Environmental Protec-
tion (NJDEP) was entrusted with primary responsi-
bility for both acts.

NJDEP in 1982 adopted the first New Jersey State-
wide Water Supply Master Plan (1982 Plan), as re-
quired by the Water Supply Management Act. The
1982 Plan included major recommendations to im-
prove surface water supply capacity (primarily in
northeastern and central New Jersey), ensure proper
maintenance of aging water supply infrastructure,
investigate the status of major aquifers and plan for
future water supply needs. As required by the Water
Supply Bond Act, the 1982 Plan also determined
which public water supply efforts were eligible for
funding from the Bond Fund.

New Jersey has taken great strides to improve its
water supplies based on the 1982 Plan. The
Wanaque South Project/Monksville Reservoir and
the rehabilitation of the Delaware & Raritan Canal
provided major supply increases. The Manasquan
Reservoir in Monmouth County, three major pipe-
lines in the Central Passaic River Basin and
Middlesex County, and the Tri-County Project near
Camden provide surface waters to replace stressed
aquifer supplies, based on research and feasibility
studies funded by the Bond Fund. Scores of water
supply systems have been upgraded using low-in-
terest loans from the Bond Fund. Much more is
known about New Jersey’s aquifers and significant
efforts are in progress to protect these supplies,
again supported by the Bond Fund. In short, the
1982 Plan has been a major success for New Jersey.

Based on successes of the 1982 Plan and recogniz-
ing that available supplies, projected needs for wa-
ter supplies, development trends and knowledge re-
garding ecological water needs and water manage-
ment concepts were changing, NJDEP began to de-
velop a new plan. This New Jersey Statewide Water
Supply Plan (NJSWSP) was developed by the
NJDEP with the invaluable assistance of three con-
sulting firms,! the Water Supply Advisory Council
(WSAC) and its Public Advisory Committee (PAC).
The NJSWSP constitutes a complete revision and re-
placement of the 1982 Plan.

Comparing Water Supply
Availability and Demand

Estimates of New Jersey’s available water, in-
cluding individual surface water supplies and re-
gional ground water availability, are fundamental
to water supply planning. To improve the NJDEP’s
ability to identify potential water shortfalls, the
state was divided into twenty-three Regional Water
Resource Planning Areas (planning areas) based
on surface watersheds.? Future versions of the
NJSWSP will also be watershed-based, using a sys-
tem of watersheds and watershed management
areas newly developed for New Jersey’s Watershed
Management Strategy.

The water availability estimates (see Chapter
Three) are critical tools for water supply planning.
However, they are still estimates. Surface and ground
water supply yields are based on the supply’s ability
to provide water throughout periods of stress — these
“safe” or “dependable” yields will change if different
levels of “stresses” are assumed. Still, surface water
“safe yields” are relatively well known. In contrast, too
little is known even now about the state’s aquifers to
fully define ground water availability. Therefore, the
NJSWSP uses “planning thresholds” based on known
aquifer stress but recognizes that better assessments
are needed. Finally, yields can increase or decrease if
water is transported from one watershed to another.
The NJSWSP measured these “interbasin transfers” or
“depletive water uses” for the first time.

The total safe yield of surface water supplies in
New Jersey is approximately 850 million gallons
per day (MGD). Based on the planning thresholds,
available ground water is approximately 900 MGD.
Assuming that these values are fairly independent
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(i.e., the use of ground water below the planning
thresholds does not affect surface water yields sig-
nificantly or vice versa), the total estimated yields
are approximately 1,750 MGD. However, these es-
timates must be used with great caution for several
major reasons:

B The estimates of available ground water may be
somewhat inaccurate;

B Ground water and surface water are interrelated;

B The use of ground water may be constrained by
existing development or contamination threats;

B The method of water supply development and
use can reduce the yields below optimum levels;

B Statewide statistics do not reflect whether avail-
able water is located near the point of demand.
Significant regional or local deficits can be
masked by statewide estimates.

The next step is to estimate recent (1990) water de-
mand and to project demand through the planning
period of 1990 to 2040 (see Chapter Four). The 1990
demand was approximately 1,500 MGD. The 2040
demand is projected to be 1,790 MGD. Although
any projections beyond twenty years or so are clearly
questionable, the demands provide useful “bench-
marks” for planning because the protection of water
sources and the development of new supplies can of-
ten take decades. Water supply planning must look
well beyond our current ability to predict population
or demand trends.

Estimates of current or future deficits or surplus
supplies are derived from results of the two previous
chapters (see Chapter Five). Deficit analyses are a criti-
cal tool in water supply planning, providing a target
for planning. Where deficits are forecast, improved
data may provide a sufficient explanation, or there
may be a need for increased conservation, improved
management, new supplies or some combination.
However, even where no deficits are forecast many
supply issues may exist such as more localized supply
deficits, aging infrastructure or pollution threats.

Several regions are highlighted in Chapter Five.

B Northeastern New Jersey provides clear evidence
of one major success for the 1982 Plan. With three
new water supplies, no regional deficits are
forecast based on the model used. The Hackensack
and Lower Passaic/Rahway River areas will
likely experience increased use of supplies from
the Upper Passaic area, according to projections,
but those supplies are available. However,
extreme caution is necessary in this region,

which is the most highly and densely populated
area of New Jersey. The projections need to be
continually checked against new data, and
improved modeling is needed. Conservation
and integrated reservoir management will still
be needed during drought periods. Sub-regional
issues such as ground water depletion will also
be a continuing concern in this area. Still, the
water supply situation has greatly improved
since 1982.

B The South River watershed and the Camden
metropolitan area were confirmed as problem
areas due to depleted aquifers. Both were recently
the focus of new supply construction that will
greatly ease the aquifer stress over time. However,
the extent of aquifer depletion and anticipated
growth (especially in the Camden area) make
continued monitoring of these regions critical.

B The Toms River and Metedeconk Creek
watersheds of Ocean County have been
identified as a significant long-term concern,
primarily because the area relies heavily on
ground water supplies and is projected to nearly
double in population during the planning period.
Ground water research supported through the
Bond Fund is seeking more accurate estimates of
ground water availability in this area.

B The Maurice River watershed in Cumberland
County was identified as an area of concern for
the first time. Surface water supplies could be
disrupted by droughts. Ground water provides
nearly all water supplies. Salt water intrusion
from the Delaware Bay and deeper ground water
units is a concern, as is existing ground water
pollution. Based on preliminary results, ground
water research was begun in the area using
the Bond Fund to better assess the ground
water availability.

M Finally, the Cape May peninsula was also
confirmed as an area of concern. Salt water
intrusion to aquifers at the tip of Cape May is
occurring, and the county’s projected growth
will result in significant demand increases.
Considerable aquifer research has been
supported through the Bond Fund and local
governments, providing valuable information
to address these issues.

Statewide Water Supply Initiatives

The consultant reports, recent studies funded or de-
veloped by the NJDEP and other agencies, evolving
water management concepts and the results of Chap-



Executive Summary

ters Three through Five provide support for a wide
range of statewide and regional recommendations in
Chapter Six. Some are management initiatives that
prevent or delay deficits, while others are capital

project initiatives that will provide additional supplies.

Most of the statewide initiatives are addressed in more
detail in Chapters Seven through Nine (on water sup-
ply resource management, water allocation and infra-
structure development and management).

Statewide management initiatives include the
following;:

B Water Resources Protection — Given the large
and growing population of New Jersey and the
spread of development across water supply
watersheds and aquifers, more emphasis on
watershed-based pollution control and aquifer
recharge protection is absolutely necessary.
Specific recommendations include:

B Efforts to protect surface and ground water
supplies should be integrated with a broader
effort in watershed-based water resources
management, including wastewater management.
A partnership is required among state, county
and municipal governments and agencies, water
purveyors and wastewater dischargers and all
other major interests to implement watershed
management efforts. The Bond Fund should be
one funding source for this effort, in proportion to
the water supply protection benefits

B Aquifer recharge and well head protection efforts
should continue, including the mapping of
recharge areas and well head protection areas for
public community water supply wells, and the
provision of assistance to local efforts

B Along-term revenue source should be developed
to fund th acquisition of critical water supply
protection lands, both for ground and surface
water supplies. In the interim, $20 million should
be allocated from the Bond Fund for loans

B Water Supply Management — The existing
water allocation program will be a key compo-
nent of any effort to improve water supply
management. Balancing allocations among
water users, proper accounting for water used,
and improved coordination among water users
to stretch supplies during droughts will all
be necessary.

B Innovative methods of supply management
should be encouraged, including integrated
management of reservoir systems for drought
management, conjunctive use of multiple water

supplies, use of aquifers in Water Supply Critical
Areas during drought periods, and streamlined
permitting for alternative technologies such as
Aquifer Storage and Recovery

B The definition and methodology for determining
surface water “safe yields” and ground water
“dependable yields” must be assessed and
revised if necessary to take into account better
understanding of surface and ground water
interactions, new technologies, conjunctive
water use and system interconnections

W Watershed management policy must be developed
and implemented that includes specific objectives
for instream flow maintenance to protect aquatic
habitats and other uses, the ranking of water
uses to clearly establish policy on the relative
rights to water during drought periods, and the
discouragement of depletive water uses that
reduce safe yields, especially in regions that do
or may face deficits

B Drought management planning should be
updated to address the potential for short but
severe droughts and other scenarios that might
disrupt supplies

B Water Conservation — Conservation has two

facets. First, water should not be wasted at any
time. Improved, long-term conservation reduces
stress on aquifers, aquatic ecosystems and water
supplies that are near capacity. Second, conser-
vation during drought is a critical aspect of
drought management. New Jersey, as with other
states, cannot afford to finance water supplies
large enough to ensure that water use may con-
tinue unabated during droughts.

B Water conservation should be included in all
water resource planning and management, with
increased emphasis on industrial, landscaping,
agricultural and residential settings, including
education and incentives

B Structural water conservation should be preferred
over nonstructural methods for long-term
conservation (i.e., other than drought periods),
with availability of Bond Fund loans for structural
water conservation projects

B Water-conserving rate structures should
be encouraged through regulatory and
incentive mechanisms

B Wastewater reuse is a viable but underutilized
form of water conservation that should be
increased. Indirect reuse is appropriate for most
water uses, while direct reuse is appropriate for
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certain industrial and agricultural uses but not
for drinking water supplies

B Water Delivery Management — The Safe Drink-
ing Water Act helps ensure that water supply
systems are capable of delivering sufficient water
of acceptable quality to all their customers. While
the major water suppliers are capable generally
of providing such service on a regular basis,
small systems have a history of operational and
public health problems. Efforts are needed to
reduce the number of poorly-managed systems,
both new and existing. Continued assistance for
the improvement of existing systems (both treat
ment and delivery) is recommended.

- TL . Dol a1l
B The Rehabilitation Loan Program should be

continued in its current form, supported by the
Bond Fund at a rate of $10 million per year, but
expanded in scope to include loans for: treatment
to address surface water contamination problems;
new treatment facilities needed to comply with
Safe Drinking Water Standards; and rehabilitation
of treatment facilities. A priority should be
placed on distressed cities and “Centers” as
defined by the State Development and Redevel-
opment Plan. Such funds should not be made
available to non-viable water systems

B The Interconnections Loan Program should be
continued, but funds should not be available for
interconnection projects that result in the discon-
tinuation or elimination of any existing, usable
interconnection or water supply source

B The Loan Program should be made available
for all costs related to the Small Water Company
Takeover Act by any local government, if action
is taken by the Board of Public Utilities (BPU) to
improve implementation of the Act

B Consideration should be given to establishing a
capitalization program (providing zero interest
Bond Fund loans matched by market rate loans)
for larger projects to stretch the availability of
public funds

B A water supply infrastructure needs survey
should be developed based on existing efforts

B An analysis of improved methods to manage
water treatment plant residuals (sludge) should
be conducted

Chapter Six also points out that although investor-
owned water purveyors serve 42% of New Jersey’s
residents, only publicly-owned systems are eligible for
low-interest loans from the Bond Fund. Limited loans
are available from the Economic Development Admin-

X

istration, but even so the customers of investor-owned
purveyors pay their own financing costs and help
pay for Bond Fund loans to other systems. A mecha-
nism for balancing the benefits to all water supply cus-
tomers should be developed and implemented.

Regional Water Supply Initiatives

Chapter Six recommends special action, beyond
the statewide management initiatives, in a number of
regions to address acute or long-term projected defi-
cits and other management concerns.

W Upper Passaic, Lower Passaic/Rahway and
Hackensack River Watersheds — Although no
deficits are projected during the planning period,
this region provides water to 45 percent of New
Jersey’s population. Caution is needed to ensure
that future deficits are avoided. Recommenda-

tions include:

B Develop detailed simulation water supply model
for the region, including the ability to test various
system management and drought scenarios

B Protect existing water supplies through water-
shed-based management as a priority due to the
high concentration of water supplies in the region

B Address sub-regional water supply shortages,
such as in excessively used aquifers

B Raritan and South River Watersheds — These
two regions are closely linked by surface water
supply lines. Population growth results in a pro-
jected deficit close to the end of the planning
horizon. Recommendations include:

B Conjunctive use of ground water (especially
increasing such efforts in the South River
watershed) and surface water supplies should
be explored

B Structural water conservation could slow the
need for new supplies and should be pursued

B The Kingston Quarry Reservoir or Confluence
Pumping Station are preferred options when
new supplies are needed

B Manasquan, Metedeconk and Toms River Water-
sheds — Strong population growth, especially
within the Toms River watershed, is projected
to result in sizable water supply deficits within
the planning period. Recommendations include:

B A detailed assessment of ground water avail-
ability should be conducted to provide better
deficit estimates
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B Optimization of water resources through aggres-
sive water conservation and improved placement
of water supply wells are needed to reduce
aquifer stress

B The feasibility and viability of conjunctive use of
ground and surface waters, and of interconnec-
tions among the watersheds (including the
Manasquan Reservoir) should be analyzed

M Rancocas Creek and Camden Area Delaware
Tributary Watersheds — Southern Burlington
County, Camden County and much of Gloucester
County are included within Water Supply Critical
Area No.2 and must reduce the existing stress on
the Potomac-Raritan-Magothy (PRM) aquifer
system. Growth projections, though not extremely
high, emphasize the need for:

B Connection with the Tri-County Water Supply
Project to reduce the PRM aquifer use by
many municipalities

B Careful analysis, development and protection
of alternative water supplies in areas that the
Tri-County Project is not currently expected to
serve, such as the Cohansey Aquifer in the
southern part of this region

B Salem, Cohansey and Maurice River Watersheds
— The Maurice River watershed is estimated to
have an existing water supply deficit. Alternative
supplies are constrained by ecological concerns
and the potential for salt water intrusion. The
Salem and Cohansey River watersheds are poten-
tial supply areas. Recommendations for the com
bined region include:

B Assess need for and the economic and human
health impacts of reducing or halting surface
water withdrawals during drought periods

B Assess ground water availability to better define
projected deficits, analyze the potential using
ground water to offset deficits and develop
supplies as appropriate

B Encourage the affected counties to create an
advisory regional water supply council to
coordinate local actions

B Cape May Coastal Watershed — Current and
future stresses on this region’s aquifers must be
reduced, as significant surface water supplies
are unlikely. Recommendations include:

B Water conservation, both for the tourism indus-
try and year-round uses, is critical to reduce
aquifer stresses

B Emphasis should be placed on well head and
aquifer recharge protection to protect the quality
and quantity of unconfined aquifers

B Analysis, selection and development of alterna-
tive supplies conducted on a regional level to
optimize use of existing and future supplies

Future Steps for the NJ Statewide
Water Supply Plan

The major recommendations of Chapters Three
through Nine are summarized in Chapter Ten. This
chapter also includes the 1996 Statewide Water Sup-
ply Plan Action Program, which allocates Bond Funds
for the purposes supported by the NJSWSP. The Wa-
ter Supply Management Act and the Water Supply
Bond Act require that any appropriations of Bond
Funds must be for purposes listed in the Statewide
Water Supply Plan Action Program. The Water Sup-
ply Advisory Council (WSAC) will help the NJDEP
ensure that the NJSWSP recommendations and initia-
tives are accomplished in a timely fashion and provide
recommendations for modifications and updates.

The NJDEP intends to periodically update the
NJSWSP as needed to make minor changes in the
1996 Statewide Water Supply Plan Action Program.
An extensive revision of the NJSWSP is planned
within the next five to seven years. The revision will
reflect new population and demand projections, im-
proved understanding of regional water supply is-
sues, progress made in implementing this NJSWSP
and new recommendations for future action.
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CHAPTER ONE

Introduction

A. General Introduction to New
Jersey Statewide Water Supply Plan

This document constitutes the first complete revi-
sion to the original NJ Statewide Water Supply Mas-
ter Plan (1982 Plan); it is designated the New Jersey
Statewide Water Supply Plan (NJSWSP). This plan
addresses major initiatives necessary to properly
manage the water resources of the State and ensure
an adequate supply and quality of water for the citi-
zens of New Jersey. It seeks to build on the 1982 Plan,
with a greater awareness and understanding of the
resource and environment around us. The NJSWSP
reflects current knowledge and changed circumstances
related to new technologies for diagnosing water
availability, the interrelationship of surface and ground
water, the effects of inter-basin transfers, ecological
risks, and water quality. Many of these advances have
taken place since the completion of the original 1982
Plan; some were the direct result of recommendations
made in that document. In addition to estimating wa-
ter demands and availability through the year 2040,
the objective of the NJSWSP is to incorporate these fac-
tors into decision making for water supply manage-
ment. The 1982 Plan made very general estimates of
available ground water, but these estimates placed
minimal consideration on the undesirable effects of
stream flow depletion and saltwater intrusion. Effec-
tive water supply planning and management require
a knowledge of the amount of water available for a
given surface and ground water system and forecasts
of demands on these resources.

The overall procedure for developing the NJSWSP
was to determine available surface and ground water
supply, current water demands, projected water de-
mands for a 50 year planning horizon, and determine
projected water deficits or surpluses to the year 2040
for each of 23 Regional Water Resource Planning Ar-
eas (planning areas) within the State. This effort by
consultants to the New Jersey Department of Envi-
ronmental Protection (NJDEP) included tracking
interbasin transfers and depletive water uses for each
of these 23 watershed-based areas. Alternative man-
agement initiatives and projects were developed that,
when implemented, would help New Jersey meet the
projected deficits and protect available supplies from
pollution or waste. Special attention was given to

public involvement throughout the project, especially
during the development of water supply manage-
ment alternatives. A general analysis of the financial,
institutional and environmental effects of the recom-
mended alternatives was prepared based on avail-
able information. In addition, existing watershed and
aquifer protection programs were analyzed and rec-
ommendations made for improvement. The detailed
results of this process are available from the NJDEP
(see Appendix D). Conclusions and recommenda-
tions are addressed in this NJSWSP and summarized
in Chapter 10, the water supply action program.
Most of the background reports and analyses were
developed by CH2M Hill (prime contractor), Metcalf
and Eddy, and NJ First, the consulting firms selected
by the NJDEP through an open bidding process.

B. Overview of Water Supply
Planning in New Jersey

New Jersey is the nation’s most densely populated
state, hence the State’s resources and quality of life
are sensitive to existing development and to un-
planned or poorly planned growth and development.
New Jersey’s water supplies are very complex due to
the diverse surface and ground water supply sources.
This situation creates specific problems that have a
limited number of possible solutions. As the popula-
tion and economic activity of New Jersey grow, so
does the demand for water. These demands, how-
ever, must be addressed in a context of competing
uses and our responsibility to the ecosystem. Increas-
ing environmental awareness and more stringent
regulatory policies constrain potential options be-
cause of engineering, social, financial and environ-
mental factors. Out-migration from urban areas has
resulted in a continued encroachment upon the
State’s aquifers and reservoir watersheds. The grow-
ing acknowledgment that surface and ground water
supplies are an interrelated resource adds to the chal-
lenge facing New Jersey water managers.

New Jersey has responded to increasing water de-
mands over the decades through a number of plan-
ning studies that were then followed by water supply
development projects, primarily for surface water
sources. The most recent statewide planning effort re-
sulted in the 1982 Plan, which recommended a variety
of surface water supply projects that subsequently
have been completed. It also recommended loan pro-

1
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rasi 1.1 Major Legislative Mandates

Mandates

Description of Mandates

Water Supply Management Act
(N.J.S.A. 58:1A-1 et. seq.)

This Act (P.L. 1981, c.262) prescribes that the water resources of the State are public assets of the
State held in trust for its citizens and that these water resources are to be planned for and man-
aged as a common resource to ensure an adequate and safe supply of water to accommodate
present and future water supply needs. The Act mandates the development and periodic up-
date of this plan. The Water Supply Management Act Rules (N.J.A.C.7:19-6.1 et. seq.) were
adopted by the Department to implement the objectives of the Act. The rules mandate water
supply planning, regulation of water withdrawal, and the construction of water systems.

Water Supply Bond Act of 1981

This Act (P.L. 1981, Chapter 261) authorized the creation of a general obligation debt of the
State of New Jersey in the amount of $350,000,000.00 for the purpose of loans for State or local
projects to rehabilitate, repair or consolidate antiquated, damaged or inadequately operating
water supply facilities and to plan, design, acquire and construct various State water supply
facilities. The NJSWSP (and its predecessor, the 1982 Plan) represents the planning mechanism
by which the state defines its water needs. Inclusion in the NJSWSP is a prerequisite for the ex-
penditure of funds under the Water Supply Bond Act of 1981 for projects and studies. The Act
was modified in 1983 to allow for ground water and other studies that need not be repaid as
Joans unless they result in a capital project that is funded by a Water Bond Fund loan.

New Jersey Water
Supply Authority Act
(N.J.S.A. 58:1B-1 et. seq.)

This Act established the New Jersey Water Supply Authority as a public body agency vested
with the power to directly and indirectly design, acquire, construct, maintain and operate
water supply projects, consistent with the NJSWSP.

Safe Drinking Water Act
(N.J.S.A. 58:12A-4c et. seq.)

This Act (P.L. 1977, c.224, as amended) mandates that public water supplies conform with
the Drinking Water Quality Standards and accompanying regulations (N.J AC. 71011
through 7.3) by which the State will assure the provision of safe drinking water to the con-
sumer, with enforcement responsibility under the Federal Safe Drinking Water Act (P.L.
93-523, 42 USC 300 et. seq.). The Safe Drinking Water Act also governs the Department re-
view and approval of the design and construction of public community, non-public and
public non-community water systems.

Water Pollution Control Act
(N.J.S.A. 58:10A-1 et. seq.)

This Act authorizes adoption of water quality standards, and mandates regulation of ex-
isting or potential discharges to ground water, surface water or the land surface such
that the discharge might flow to such waters.

Small Water Company Takeover Act
(1981 N.J.S.A. 58:11-59 et. seq.)

This Act mandates that any company, purveyor or entity, other than a governmental agency
that provides water for human consumption and which regularly serves less than 1,000 cus-
tomers (connections) and is unable to comply with a Departmental order concerning water
quality or supply will be subject to a public hearing held to determine what actions and ex-
penditures are required for correction, including acquisition of the failing company.

Water Quality Planning Act
(N.J.S.A. 58:11A-1 et. seq.)

This Act mandates the development, adoption and modification of a statewide water quality
management plan and areawide water quality management plans, and authorizes the devel-
opment of county water quality management plans. Its provisions are implemented through
the Water Quality Management Planning rules at N.J.A.C. 7:15.

Water Supply Privatization Act
(1993 N.J.S.A. 58:26 1-18)

An act concerning long term contracts between local government units and private firms for
the provision of water supply facilities and water supply services, establishing a procedure
for the negotiating, awarding, and review of these contracts. The Act provides an alternative
means of funding the construction and operation of these facilities.

Subsurface and Percolating Waters Act
(1981 N.J.S.A. 58:4A-28 et seq.)

The act mandates construction standards and a permit program for the drilling of wells
and the closure of abandoned wells.

North and South Jersey Water Supply
Districts (1916 N.J.S.A. 58:5-1 et seq.)

This act was created for the purpose of dividing municipal water supplies into two
districts to advance and achieve water supplies that are pure in quality and economically
and prudently managed.

State Board of Public Utilities
(1991 N.J.S.A. 48:1 et seq.)

This act regulates water rates of public purveyors within the State of New Jersey who sell

water beyond the boundaries of the provider municipality. The BPU also oversees private
utility operations to ensure that adequate service is provided to the customers at a reason-
able price and allowing a reasonable return to the private entity.
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grams for water supply system upgrades and re-
placement, feasibility studies and ground water re-
search. The loan programs, feasibility studies and
ground water projects have been funded primarily
from the Bond Fund of $350 million. Water supply
development projects have been funded by the Bond
Fund and also from both non-State public and pri-
vate-sector financing.

Water supply planning also occurs at the regional
level through studies conducted by the NJDEP and
various water purveyors. Planning also occurs at the
county, local and site specific level pertaining to the
development of local water supplies, in reaction to lo-
cally perceived needs and regulatory requirements.

C. Major Legislative Mandates
That Affect Water Supply Planning

New Jersey has a history of planning for and
managing its water supplies, and has enacted strong
laws to allocate, develop, manage and protect water
resources and water supply infrastructure. The ma-
jor legislative mandates listed in Table 1.1 provided
the State with extensive legal tools to ensure appro-
priate management of its water supplies with con-
sideration of social, financial and environmental
goals. These laws are fundamentally based on the
legal doctrine in New Jersey that all surface and
ground water belong to the public and are managed
in trust for them by the State of New Jersey.

D. Overview of Original 1982 Plan

1. Major Issues Leading to Plan
Development and Updates

One of the major issues that lead to the develop-
ment of the 1982 Plan was the realization that the
economic health of the State was dependent on the
wise development, protection and overall manage-
ment of the State’s water resources. The preparation
of the 1982 Plan was authorized in 1975, begun in De-
cember 1976, and completed in 1982. The planning ef-
fort was also related to the drought of the 1960’s and
subsequent analysis of New Jersey’s water supplies.
An association of five consulting firms was selected to
prepare the technical reports and provide recommen-
dations for the 1982 Plan. The advice of an Advisory
Council of “acclaimed water supply experts was se-
cured to critique the various work outputs.” The con-
sultants provided the NJDEP with a series of sub-task
reports that the NJDEP reviewed and disseminated to
the public for their input, in addition to holding vari-
ous public meetings to solicit comments.

The final product, the 1982 Plan, assessed the exist-
ing water supply conditions in relation to water sup-
ply availability and water supply management for
six large regions and provided a strategy that in-
cluded management goals and steps so that the water
managers of the State could meet these goals. The
water demand projections of the 1982 Plan were pre-
pared to the year 2020. The 1982 Plan focused on the
most urgent needs of the time and outlined a five-
year Action Program for addressing recommended
surface water system development projects and pro-
grams for the satisfaction of the State’s water supply
needs. A goal was outlined for water supply manag-
ers to provide a safe and sufficient supply of water
for the present and foreseeable future through the ef-

o ass R
ficient use of the exibtlﬁg systems ana auppu:..a, with

clearly defined management responsibilities and fi-
nancial accountability at all levels.

A series of Statewide Water Supply Master Plan
Updates (1983, 1985, 1987, 1988, 1991 and 1993) and
progress reports were published to improve the 1982
Plan and report on the State’s successes and reassess-
ments of water supply issues. The updates periodi-
cally evaluated changing needs and redirected or initi-
ated new activities as a modification to the 1982 Plan.

The 1983 Update enumerated seven modifications
to the 1982 Plan. Among them was a recommenda-
tion that the State exercise special controls on areas
that were determined to have adverse water supply
conditions (i.e., the Water Supply Critical Areas pro-
gram). The 1985 Update authorized a major revision
of the 1982 Plan and a variety of ground water avail-
ability studies. The 1987 Update focused on the con-
cept of a fair and equitable charging scheme for fi-
nancing water supply and low flow augmentation in
the Delaware River Basin. The fourth update in 1988
added funding allocations for a “Well Head Protec-
tion” program to meet the requirements of federal
law. The 1991 Update authorized a regional water
supply/infrastructure planning study to evaluate
whether municipalities and water purveyors were
sufficiently coordinating water demand and infra-
structure development. The 1993 Update authorized
two amendments to the Action Program: the Aquifer
Recharge Mapping Program and additional moneys
appropriated to the Water Supply Infrastructure Re-
habilitation Loan Program.

2. Major Policy Recommendations

The major recommendations from the 1982 Plan’s
Action Program emphasized that surface water sup-
ply development projects be implemented and made
operational as soon as possible with allotted moneys

3
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raie12 1993 NJ Statewide Water Supply Plan Action Program

® .
Projects / Programs » 1981 Water Supply Bond o tgon%mltél}ent From .
‘millions of dollars Allocated Appropriated er funding Sources

Major Capital Construction Projects
1. Delaware and Raritan Canal Improvements (a) 20.55 20.55
2. Wanague South Including Monksville Reservoir (b) 420 50.0 101.0
3. Manasquan Reservoir (c) 72.0 72.0
4. EE. Walter Reservoir Modification (d) 10.5 0 114.0
5. Merrill Creek Reservoir (e) 2170
6. Tri-County Water Supply Project (f) 170.0
7. Water Supply for South River Area (f,g) 40.0
Water Resources Evaluations
8. Feasibility Studies (h) 20.0 15.731 0.42
9. Ground Water Studies (i) 19.65 18.35 3.9
10. Regional Water Resources Evaluations (j) 9.0 3.1
Watershed and Aquifer Protection
11. Well Head Protection (k) 30 1.7
12. Demonstration Projects and Other Studies 8.0 23
State and Regional Water Supply Planning
13. Water Conservation 1.6 1.125
14. Water Management Planning 20 0.95
15. Master Plan Revision (1) 1.75 1.75
16. Special Water Treatment Study 0.6 0.6
Purveyor Infrastructure Loan Programs
17. Water Supply Infrastructure Rehabilitation 1200 | 100.691
18. Interconnection Testing and Improvements 15.0 8.068
19. Polluted Well Fields and Inadequate Small Systems 25.0 ' 25.0
20. Miscellaneous Appropriation 8.0

1981 Water Supply Bond Amount: $350,000,000

Amount Appropriated: $323,760,515

Amount Expended | Obligated as of 3/31/93: $242,122,975

Repaid Loans as of 3/31/93: $62,289,535

{a) This project was completed in 1985.

(b) A line item appropriation of $8 million was approved in the FY92 budget by the
Legislature to fund other categories.

{c) This project was completed in 1990.

(d) The US. Army Corps of Engineers will develop water supply storage in the
F.E.Walter Reservoir, with the Delaware River Basin Commission (DRBC) serving as
the non-federal sponsor and the three lower basin states financing the expansion
through water charges. A $10 million loan from the Bond Fund will contribute to fi-
nancing the capital cost of this project. There is also needed $500,000 for administra-
tive costs for New Jersey’s participation in this and other aspects of the “Good Faith”
agreement, from the Bond Fund. The $10 million loan will be repaid through DRBC
water charges. The Pompton Reservoir Modification Project (estimated cost: approxi-
mately $59 million) is being held in abeyance.

(¢) The Merrill Creek Reservoir Project was constructed by the Merrill Creek Ouwmners
Group and completed in 1989,

(f) These projects will be funded by local water purveyors.

(g) An interim portion of this project has been completed.

(h) Feasibility studics include but are not limited to: Northwest Mercer County Re-
gional Area (Hopewell-Pennington Regional Area); Cape May County Regional Area;

Buried Valley Aquifer Systems; Evaluation of contaminated well fields and altcrnate
supplies; South River Basin Area (complete); Camden Metropolitan Arca {completek;
Atlantic County Regional Area (complete); Ocean County Regional Area; consolida-
tions and extensions of service; Low Flow Augmentation of Delaware River (one study
complete); Eastern Raritan Basin Area (complete); Hudson main stem; Environmental
study of effect of water supply withdrawals on estuaries. Because of special problems,
the State may also undertake exploratory analyses and studies. A small portion of
these funds may be used to match US. Arnty Corps of Engineers Planning Assistance
Program (ACOEPAP) monies. To date, funding in the amount of $420,000 has been
committed by the ACOEPAP.

(i) Ground water studies include but are not limited to: Vincentown Aquifer; Mount
Laurel-Wenonah Aquifer; Germany Flats Buried Valley Aquifer; and the Buried Val-
ley Aquifer Systems. Includes hard rock and offshore drilling. The cost estimate in-
cludes monitoring network coverage. To date, funding in the amount of §8.2 million
has been committed to the USGS Cooperative Agreement Program.

(j) Previously named “County Shallow Aguifer Plans.” A small portion of these
funds may be nsed to match ACOEPAP monies.

(k) Previously named “Wellhead and Aquifer Protection.”

(1) Required by law (P.L. 1981, c. 261).
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from the Bond Fund. Also recommended were the
following programs and projects:

W priority rehabilitation of inadequate water
supply systems

W interconnection testing and priority improvements
B Delaware and Raritan Canal improvements

B a Raritan-Passaic Pipeline

B consolidation of inadequate small water systems

B development of drought and emergency
response plans, and

B implementation of water conservation practices.

3. Implementation Progress

The 1993 NJ Statewide Water Supply Plan Action
Program summarized in Table 1.2 indicates authori-
zations and expenditures from the Bond Fund of the
$350 million. Table 1.2 is a detailed breakdown of the
funds allocated and appropriated for the various pro-
grams. In addition, the Action Program shows fund-
ing commitments from other sources.

E. Major Issues Leading
to The NJSWSP Process

One major issue leading to the development of the
NJSWSP was the increased emphasis placed on
ground water as a water supply source, its vulner-
ability and the need for a management strategy for
aquifer systems. The 1982 Plan emphasized manage-
ment of surface water resources, via large scale infra-
structure projects. In the NJSWSP, ground water and
surface water are considered an integrated resource
because of their interrelationships — development of
one affects the other. A second major concern was the
need to reassess water supplies, demands and defi-
cits in light of changing demographics and improved
knowledge of water availability. Other issues leading
to the NJSWSP process were: quality verses quantity
of water supplies, the problems associated with
depletive water use and potential resultant base flow
reductions and acceleration of saltwater intrusion,
different definitions of safe yield, dependable yield
and water availability and uncertainties in these
terms, and the need to balance human water supply
needs with those of the ecosystem.

1. New Planning Horizon of 2040

The planning horizon of 2040 was selected for the
NJSWSP, with a baseline year of 1990. Water avail-
ability for surface and ground water systems and re-
gional demands, water supply deficits and surpluses

were projected for each five year period through the
year 2010 and then every ten years through the year
2040. The fifty year time frame allows for a sufficient
duration to assess and respond to the magnitude and
timing of any projected water deficits. Population pro-
jections to the year 2010 were developed by Rutgers
University, Center for Urban Policy Research and then
extended to the year 2040 by the consultant team.

2. Changing Demographics and Projections

The State’s population is projected to increase over
the next fifty years from 7.7 million in 1990 to 8.25
million in 2010 and 9.0 million in 2040. Originally
projected by the 1982 Plan to reach 9.0 million by
2010, this lower rate of growth still reflects a major
flow of population from urban and core suburban ar-
eas to outer suburban and rural areas over the fifty
year period. The demographics of the State’s popula-
tion are a fundamental issue in the identification and
projection of local, regional and statewide water sup-
ply needs over time. Even though the demographic
projections in the NJSWSP will be subject to change
over time, the NJSWSP was prepared to identify key
problems and water supply needs of the planning ar-
eas based on various population scenarios. One chal-
lenge facing the water managers of the State will be
to economically deliver water of potable quality to
the increasing, decentralized suburban population.
Although some counties are projected to lose popula-
tion by 2040, households, housing and water demand
are still projected to increase in most.

3.Increased Knowledge of Limits
on Ground Water Supplies

Water supply studies initiated as part of the origi-
nal 1982 Plan have increased our knowledge of the
limits of ground water supplies and emphasized that
surface and ground waters are one resource. The
methodology developed as part of this plan allows
for an assessment of each planning area with this in-
terrelationship in mind. The assessment of availabil-
ity will serve as a “trigger” for when more detailed
scrutiny of additional allocations for water and pro-
active water supply planning are necessary.

4. Impacts of Pollution on
Local Water Supplies

The quality of New Jersey’s surface and ground
waters is generally adequate outside of the most ur-
banized areas, but a number of local and sub-regional
problems exist. These include point and non-point
sources of pollution, saltwater intrusion into aquifers,
and hazardous waste pollution. The planning process
has focused on how to safeguard existing and future
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water supplies in the NJSWSP by implementing a
watershed and aquifer protection program, while
also estimating water supply losses due to existing
hazardous waste sites.

5. State Development and
Redevelopment Plan

Following the adoption of the NJ State Planning
Act in 1986, the State Development and Redevelop-
ment Plan (SDRP) for New Jersey was adopted June
12, 1992. The NJSWSP development process included
consideration of the impacts of this plan on water
supply needs and availability. The SDRP establishes a
management guide which emphasizes the redevelop-
ment of existing urban centers and the efficient de-
velopment of suburban corridors and centers. Its fo-
cus is to limit the need for costly new public infra-
structure over large areas by favoring more economi-
cal development and redevelopment; however, the
NJSWSP predicts continued growth in the suburban
areas. Adoption of the SDRP and its State and local
implementation will facilitate water supply planning
in general, but many water supply issues will exist
regardless of SDRP implementation.

6. Pinelands Comprehensive
Management Plan

The Pinelands Commission was established under
the Pineland Protection Act (N.J.S.A. 13:18A-1 et seq.,
1979) to protect the Pinelands. The Comprehensive
Management Plan adopted pursuant to the Act regu-
lates development in the Pinelands by setting mini-
mum standards for land uses within the specified
Pinelands Management Areas. Residential and other
development is limited and focused in certain areas
to protect existing unique, natural, ecological, agri-
cultural, and horticultural resources. A separate law
(an amendment to the Water Supply Management
Act) prohibits the transfer of Pinelands water more
than 10 miles from the borders of the Pinelands area.
The Pinelands Commission and the NJDEP have en-
tered into a formal agreement regarding the develop-
ment of new water supplies from the unconfined
aquifers of the area. Since many of the southern plan-
ning areas are partially in the Pinelands, there will be
a continuing need to conduct integrated planning.

7. Infrastructure Development
and Maintenance

Infrastructure development and maintenance con-
cerns were central to the 1982 Plan. Over $240 million
were expended on new reservoirs, pump stations,
pipelines, dredging the Delaware & Raritan canal, in-
terconnections and system rehabilitations. The
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NJSWSP likewise allocates funds to invest in regional
solutions to meet future water supply needs. The
Municipal Sector Study-Phase 1 completed by the
NJDEP in 1991 to assess the impacts of environmen-
tal regulation on communities in New Jersey, stated
that “compliance with the Safe Drinking water Regu-
lations is expected to cost an average of $4.5 million
for each water system”. The Bond Fund will provide
one important source of low-interest loans to meet
these needs. The report also indicated that approxi-
mately $1 billion will be invested by private water
companies over the next five years. New Jersey is un-
usual in that a large percentage of public water sup-
ply capacity is investor- owned.

E Descri

The NJSWSP was developed in several discrete,
systematic steps, each summarized below.

1. Data and Projections Development

Water supply availability was quantified and char-
acterized for the various water resources in the 23
planning areas. Data on water availability and esti-
mated water demand were compiled in a computer
data base and maps for each planning area. Current
purveyor demands were used to determine the pur-
veyor-supplied combined Residential, Industrial and
Commercial (RIC) demands for each purveyor, mu-
nicipality, county and region, based on the vears 1986
through 1988 to include both wet and dry years. The
current per capita use was then determined and pro-
jected to the year 2040. The self-supplied population’s
current per capita use was also estimated and pro-
jected to the year 2040. Also included in the data base
were demands of self-supplied commercial, indus-
trial and agricultural users.

2. Computer-Based Water Balance Models

The combined water supply and demand data
bases were used to create a Water Balance Model
(WBM) for each planning area. This model was de-
veloped to allow the NJDEP to easily update data on
the demand for and availability of water for each
planning area. The WBM serves as an effective tool to
help schedule the implementation of specific water
supply actions identified in the NJSWSP.

3. Analysis of Water Deficits and Surpluses

An analysis of water deficits and surpluses in each
of the planning areas was performed by the consultant
team and the NJDEP. The analysis employed an in-
flow /outflow model in each of the 23 planning areas,
in which recharge and surface water safe yields were
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balanced against in-basin demands, out-of-basin trans-
fers and reuse within the basin. The identification of
deficits consisted of determining the total water avail-
able for each planning area and county and then deter-
mining the demand for each planning area and county
for the years 1990, 1995, 2000, 2005, 2010, 2020, 2030,
and 2040. Comparisons of supply versus demand
yielded estimated deficits for each period.

4. Alternatives Analysis

The water supply alternatives analysis identified
water supply options capable of meeting future de-
mands through non-structural and structural alterna-
tives for augmenting supply or reducing demand in
each of the planning areas. Alternatives analysis em-
supplies, not just the identification of new supply al-
ternatives. New information gamered from com-
pleted water supply studies was incorporated in the
planning process.

The major focus is on water supply alternatives
and strategies capable of protecting and augmenting
the regional water supply whenever possible instead
of developing a new water supply. This approach may
also include maintenance and rehabilitation of sys-
tems as well as conservation measures for consumers
through education and rate setting measures. How-
ever, new supplies will be required in some planning
areas. Conjunctive use, multi-aquifer use, reservoirs,
interconnections, desalination, relocation of well fields,
saltwater barrier wells, aquifer storage and recovery,
and flood skimming of surface water bodies are alter-
natives that may be utilized by the water purveyors
of the State to extend water supplies.

5. Watershed and Aquifer
Protection Program

The consultant team analysed various existing pro-
grams geared towards water supply protection and
reviewed ways to integrate them for improvement
and protection of the water supplies of the State. One
objective of the NJSWSP is to develop a broader strat-
egy to protect and manage all major water supply re-
sources so as to minimize supply losses and treat-
ment costs. The recommendations include water sup-
ply source protection, improving the water allocation
process, water conservation implementation and en-
forcement of sound land use policies.

6. Development of Draft and Final NJSWSP
A Draft NJSWSP was released in September, 1995

and offered for public review and comment until the
22nd of November 1995. Subsequent to the close of the

public comment period, the NJDEP consulted with the
Water Supply Advisory Council (WSAC) and its Pub-
lic Advisory Committee (PAC) regarding appropriate
modifications to the draft plan. The result is this final
NJSWSP approved by the NJDEP Commissioner.

7. Public Participation Process

The public participation process is an integral part
of the NJSWSP. The seven member Water Supply Ad-
visory Council (WSAC) formed pursuant to the Wa-
ter Supply Management Act serves to advise the
Commissioner of the NJDEP in the NJSWSP process
and other water supply topics. Members of the
WSAC are nominated by the Governor and con-
firmed by the New Jersey State Senate. To assist them
in their review process, the WSAC cooperated with
the NJDEP in the formation of a Public Advisory
Committee (PAC) and an Interagency Committee,
which met on a regular basis with the WSAC and the
NJDEP regarding NJSWSP development. The PAC
and the WSAC itself are broadly representative, in-
cluding representatives of water users, water purvey-
ors, environmental organizations, agriculture, indus-
try, universities and the general public. Consultant
task reports for the NJSWSP as well as the draft
NJSWSP were distributed for review and comment to
the WSAC and committees. NJDEP also formed an
internal committee representing all water-supply re-
lated elements of the NJDEP to review draft consult-
ant reports and draft the NJSWSP.

G. Process for Future NJSWSP

The next comprehensive NJSWSP will be devel-
oped shortly after the year 2000, to address require-
ments of the Water Supply Management Act that
there be periodic updates of this NJSWSP. It is antici-
pated that subsequent Updates and the future
NJSWSP will build upon the data base of this
NJSWSP as well as the proactive strategies embodied
in this document. Our knowledge and analytical ca-
pabilities related to issues of balancing human water
needs with that of ecosystem, ground water behavior,
optimization of water uses, and so on, grow every
year. Water supply planning is undergoing a transi-
tion where emphasis will be placed on extending ex-
isting supplies as long as possible through monitor-
ing, management and protection. Future Updates
and NJSWSP’s will emphasize watershed-based
planning and management and the interconnection
between water supply and water quality manage-
ment and land use management.

For this NJSWSP, the NJDEPD utilized 23 planning
areas to develop and analyze water availability, de-
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mand, deficit, and population projections statewide.
The planning areas are all based on surface water-
shed boundaries, rather than political boundaries, to
reflect the nature of water resources. As the NJSWSP
proceeded toward completion, the NJDEP gained a
great deal of knowledge about watershed planning,.
The NJDEP has since revised its watershed bound-
aries to include 97 watersheds, 20 watershed man-
agement areas (using aggregated watersheds) and 5
water regions (using aggregated watershed manage-
ment areas). This new system evolved from the 23
planning areas used in this document, and will be
used in the upcoming Watershed Management Strat-
egy. Future revisions to the NJSWSP will utilize these
new designations.




CHAPTER TWO

Hydrology and
Hydrogeology
of the State

A. Introduction

In New Jersey, approximately 28 percent of the an-
nual water withdrawals are from ground water
sources, while the remaining 72 percent are from sur-
face water sources. For drinking water supplies, 49
percent of the population is dependent on ground
water and 51 percent on surface water. During the
course of history in New Jersey, development pat-
terns have had a major influence on changing water
supply demands, availability of water supplies for
many uses and the development of infrastructure to
meet water supply needs.

The substantial migration from urban centers over
the last several decades has resulted in suburban de-
velopment in much of the State. While the public is
well aware of the water sources that supply urban
centers, many of the regional supplies that the suburbs
have recently begun to utilize are little known to the
public, especially the ground water resources. In order
to ensure that these resources are not overdrafted, it is
necessary to estimate the amount of water that can
be diverted from them. This Chapter briefly describes
the hydrology of New Jersey. Much of the hydrologic
information and the concepts found in this chapter,
as well as from several other sources, are utilized in
Chapter 3 to estimate water availability for the
planning areas.

B. Geology and Topography

The ratio of ground water versus surface water
withdrawals is highly variable between planning areas
because of differences in geology, topography and
proximity to major water bodies. Consequently, south-
ern New Jersey is more dependent on ground water
supplies and northern New Jersey is more dependent
on surface water. The inherent geological characteris-
tics determine the relative underground storage of
water, while natural topography influences the viabil-
ity of water storage in above-ground reservoirs.

Variations in rock type and geologic history of dif-
ferent regions of the state have created four different
physiographic provinces with unique surface topog-
raphies: the Coastal Plain, Piedmont, Highlands and
Valley and Ridge provinces (Figure 2.1). Each prov-
ince consists of different types of consolidated (i.e.,
rocks) and unconsolidated (i.e., sand, gravel and silt)
deposits with characteristic properties . In northern
New Jersey, parts of the Piedmont, Highlands and
Valley and Ridge are covered by glacial deposits.
Each of the physiographic provinces as well as the

i i 3 1th ~h ctorigh
glacial deposits are associated with characteristic

aquifer units and ground water flow types. The ma-
jor aquifer units within these physiographic prov-
inces will be discussed later in this chapter.

C. Precipitation Rates and Patterns

The physiographic provinces of the state provide
a pattern for the geographic distribution of precipita-
tion throughout the state. Annual precipitation
ranges from 40 inches in the southeast to 52 inches in
the north-central mountains, following a general pat-
tern where the greatest rainfall is in northern New
Jersey (Figure 2.2). The state averages approximately
44 inches per year. Precipitation does not exhibit a
significant seasonal pattern, being distributed fairly
uniformly throughout the year. While precipitation is
relatively even throughout the year, evapotranspira-
tion (ET) is by far the highest during the warmer
months. This phenomena results in significant reduc-
tions in stream flow during this time and compounds
the effects of drought. Runoff varies both geographi-
cally and seasonally in the state, with March and
April exhibiting periods of highest runoff. Generally,
northern New Jersey has a greater amount of runoff
than southern New Jersey due to high slopes, thin
soils with lower infiltration rates and larger amounts
of snow in winter months.

D. Major Aquifers of the
Physiographic Provinces
of New Jersey

Figure 2.3 provides a generalized stratigraphic
framework of the major geologic units of the State.

1. Coastal Plain

The Coastal Plain, which covers southern New Jer-
sey, is the largest of the provinces covering about

i 4500 square miles, or about 60% of the State’s land
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FIGURE 2.2
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FIGURE 2.4
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area. In cross section, it is a wedge shaped sequence of
unconsolidated sediments composed of sand, gravel,
silt and clay which thickens to the southeast. The se-
quence is composed of four major aquifer systems
separated by clay or silt layers which act as confining
or semi-confining barriers to separate them. The out-
crop areas of major coastal plain aquifers are shown in
Figure 2.4 (from bottom to top and oldest to youngest):
the Potomac-Raritan-Magothy (also referred to as the
Lower, Middle and Upper aquifers), Englishtown,
Wenonah/Mount Laurel, and Kirkwood-Cohansey.
The Kirkwood and Cohansey are separated in some
locations by an uncontinuous clay layer and joined in
others. Since these are unconsolidated sediments, wa-
ter migrates through natural channels and pore spaces
between the aquifer sediments. Contrary to earlier
presumptions, many of these aquifers (other than the
Cohansey) do not receive the majority of water
through their recharge areas under current pumping
conditions. Instead, recently conducted investigations
are concluding that in many of these systems water
leaks from one aquifer to the overlying or underlying
aquifer through the intervening layers of clays and
silts, indicating that an interconnection between aqui-
fer units occurs regionally or locally based upon hy-
draulics and the varying thickness of the confining
unit. While recharge to the confined aquifers is higher
per unit area through their recharge areas, those re-
charge areas are generally much smaller than the full
extent of the aquifer. However, this relationship varies
depending on proximity to the recharge area.

2. Piedmont

The Piedmont covers about 1650 square miles or 20%
of the state’s land area. A cross section of this province
is depicted in Figure 2.5 which is composed of con-
solidated shales, siltstones, sandstones, con glomer-
ates and igneous rocks. The sedimentary units com-
prise the Stockton and Lockatong Formations and the
Brunswick Group. Other formations in the Piedmont
which have limited water bearing potential include
igneous diabase sill deposits (including that of the
Palisades Sill and the Sourlands Mountains) and ba-
salt flows which comprise the Watchung Mountains.
Water movement in the consolidated rocks is prima-
rily through channels called joints, bedding planes
and fractures which were created by the original
deposition and movement of the rock formations.
This type of flow allows relatively limited movement
of water through the aquifer system, though some
wells in the Brunswick Group can produce large vol-
umes of water. Formations of the Piedmont are hy-
draulically connected with local streams, where they
are not covered by semiconfining glacial deposits.

3. Highlands

The Highlands Province covers about 900 square
miles or about 12% of the state’s land area. The rocks
consist of Precambrian gneisses, igneous rocks and
the Green Pond Outlier, a belt of Paleozoic age sedi-
mentary rocks. Some of these formations are among
the oldest in New Jersey. The Vernon, Hamburg,
Sparta, Pequest, Phillipsburg-Washington, Riegelsville,
Bloomsburg-Hackettstown, Spruce Run and Peapack-
Gladstone valleys are all part of the Highlands Prov-
ince and are underlain by Paleozoic rocks (Figure
2.6). Similar to the Piedmont, water movement is pri-
marily through joints, fractures and in particular
through bedding planes in the formations on a very
local scale. The Precambrian aquifers do not gener-
ally produce large yields, except near streams or
where wells intercept major fault zones and are often
are hydraulically connected with surface waters.

4. Valley and Ridge

The Valley and Ridge Province consists of folded
and faulted Paleozoic sedimentary rocks. This prov-
ince is located in the northwest corner of New Jersey
and covers about 580 square miles or about 7% of the
state’s land area. The ground water flow is primarily
through bedding planes, fractures and joints. The
sandstones and shales of the Valley and Ridge are
relatively unproductive aquifers, except for domestic
use, because yield is limited to fracturing and weath-
ering. Some of the carbonate formations (eg. lime-
stone) permit flow where water has dissolved chan-
nels in the limestone called solution channels. The
limestone units in this province are more productive
than the shale and sandstone units due to their abil-
ity to store and transmit water in solution channels
and represent some of the state’s most prolific aqui-
fers. In some areas, there is a strong interconnection
between the formations of the Valley and Ridge Prov-
ince and local streams and significant interflow may
occur. In other areas, the interconnection is poor. Fig-
ure 2.6 depicts “Bedrock Aquifers of the Northern
Physiographic Provinces”.

5. Glacial Deposits

Glacial deposits consist of unconsolidated strati-
fied (layered) and unstratified (mixed) deposits of
gravel, sand, silt and clay. The thickest glacial depos-
its generally occur in New Jersey north of the
Wisconsonan terminal moraine line which extends
from Perth Amboy through Morristown to Belvidere.
North of this line, upland areas are generally covered
by a thin layer of discontinuous glacial till
(unstratified, mixed sediments), usually less than 50
feet thick. The valleys are filled with stratified drift
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FIGURE 2.6
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and lake bed sediments that comprise aquifers and
confining units, sometimes up to 300 feet thick. Gla-
cial aquifers supply important quantities of water in
Northern New Jersey. These buried valley (or valley-
fill) aquifers are frequently the main local water sup-
ply sources. Many wells which draw from the under-
lying aquifer are extensively recharged by streams
flowing on top of the glacial deposits.

E. Major Surface Water
Resources of New Jersey

The State of New Jersey has 6,450 miles of rivers
(both inter- and intra-state), 24,000 acres of public
lakes, 900,000 acres of freshwater and tidal wetlands,
120 miles of ocean coastline, and 420 miles of estuarine
coastline (NJDEP, 1988 and Figure 2.7). Many rivers
presently supply water to a variety of users through-
out the state, or have been considered for future use
(Task 2 Report, Water Supply Baseline Data Develop-
ment and Analyses, CH2M Hill, November 1992).

1. Interstate Rivers

The Hudson River is currently being evaluated
for future use by New York City. Its lower reaches
are not currently used by New York State or New
Jersey as a water supply. New Jersey is assessing
whether it should participate in the interstate use
of this supply. The Hudson would have to be
tapped north of the Tappan Zee Bridge in lower
New York State in order to avoid tidal salt water.
By statute, New York’s consent would be required
before water can be exported.

In addition, New Jersey purveyors extensively
utilize four rivers that drain from southern New
York State into New Jersey. They are the Hackensack,
Saddle, Ramapo, and Wanaque rivers. Lastly, lim-
ited use is made of the Walkill River in New Jersey,
which has its headwaters in New Jersey and drains
into New York.

New Jersey has limited riparian rights to the Dela-
ware River via the Delaware and Raritan Canal
through an interstate compact and it is a member of
the Delaware River Basin Commission. In addition,
several municipalities divert water from the Dela-
ware, and a regional pipeline being constructed by
the N.J. American Water Company will divert Dela-
ware River water in Burlington County to most com-
munities in Burlington, Camden and Gloucester
Counties affected by Water Supply Critical Area #2.
Such in-basin use is considered generally non-deple-
tive, as the wastewater from these municipalities is
discharged back to the Delaware River.
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2. Intrastate Rivers

New Jersey is heavily dependent on intrastate sur-
face waters and their associated reservoirs in the north-
ern and central parts of the state. The most extensively
used river is the Passaic and its tributaries, followed by
the Raritan and Hackensack rivers. The geography of
northern and central New Jersey is conducive to reser-
voir development with its valleys and ridges. Southern
New Jersey’s geography on the other hand, will not
permit the extensive development of surface water stor-
age facilities and it is envisioned that this region will
continue to rely primarily on ground water and the
Delaware River to meet its water supply needs (though
some reservoirs have been constructed that either rely
heavily on long levees or are relatively shallow). In-
state rivers will play a larger role in this region over
time as limitations to ground water increase because of
the potential for saltwater intrusion. The conjunctive
use of both supplies will increase in importance.

F. Selection of Planning Areas

The state has been divided into 23 regional water
resource planning areas for water supply planning
purposes. These planning areas are groupings of sur-
face watersheds (Figure 2.8). Throughout this NJSWSP,
reference is made to the interrelated water resources
within these planning areas and the Water Balance
Model (WBM) that is employed to assess water avail-
ability in these planning areas. The planning areas
do include both ground and surface water resources
within their boundaries, recognizing the integrated
nature of the resource. Both shallow and confined
aquifers which occur in the planning area are included.

The following steps were used for identification of
base water sources which formed the final planning
area boundaries:

M started with the watershed drainage area map
of New Jersey;

M looked at the availability and status of stream
gauging stations that could be used to confirm
recharge estimates previously developed;

M considered existing studies that focused on
some of the watersheds;

M considered receiving water bodies for drainage
from the watersheds, recognizing the need to
assess the impact of water use upstream on
receiving bodies, such as the Atlantic estuaries;

M compared the watershed map to the geological
map of the state to potentially use geology as a
criteria for subdividing or grouping the basins;
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B considered existing and planned regional water
resources investigations such as the shallow
aquifer studies; and

B considered population centers.

In order to facilitate ease in discussing and listing
information and also for developing the Depletive
Water Use database (Appendix E), the planning areas
were given numbers from 1 to 23 starting at the most
northwestern portion of New Jersey (Sussex County)
to the southern most portion (Cape May County).
The boundaries of the planning areas are shown in
Figure 2.8 with the associated names and numbers of
the planning areas for easy reference.

| M g | 1 1o vl A Te
G.The H ufﬁlﬂgu. Lydie ana its

Relationship to Planning Areas

Abasic understanding of the hydrologic cycle and
its processes is critical to understanding how these
planning areas were defined and how water avail-
ability was estimated in this plan. The hydrologic
cycle is the endless circulation of water between the
earth and its atmosphere. It is composed of many in-
terrelated sub-cycles of various areal extent. Within
the cycle, the amount of water entering will always
be equal to the amount leaving. Although these
amounts may be the same in the long term, changing
precipitation patterns and human activities can alter
the distribution and timing of this water flow as it
makes its way through the various paths from lands’
surface to the ocean and atmosphere.

Figure 2.9(a) is a basic illustration of the general
paths of hydrologic cycle under pre-development
conditions. As shown, the majority of inflow (precipi-
tation) is “recycled” quickly back into the atmo-
sphere through evapotranspiration (ET). The second
largest inflow component is ground water. The ma-
jority of recharge in the ground water flow path later
becomes baseflow (the continuous stream flow that is
not related to precipitation) or flows underground to
the ocean at the saltwater /freshwater interface. In
certain confined aquifers, such as in the Coastal Plain
and portions of the Piedmont, a small amount of un-
confined aquifer recharge flows under or infiltrates
the confining unit and eventually flows into the
ocean at the interface. Table 2.1 shows the estimated
ground water recharge for each of the 23 planning ar-
eas. Added up, recharge into the aquifer is equal to
outflow from the aquifer. The third inflow compo-
nent is surface runoff (precipitation that moves across
the land surface to streams that occurs during and
immediately after a precipitation event).

The flow paths of the hydrologic cycle can be al-
tered and interrupted through human activities, pri-
marily water use, wastewater management and de-
velopment (Figure 2.9(b)). Essentially, substantial wa-
ter development results in the creation of a new arti-
ficial flow path consisting of water supply/wastewa-
ter infrastructure that “bypasses” the natural flow
paths. It is important to note that an artificial change
to the hydrologic cycle becomes part of that cycle. For
this reason, this plan focuses on depletive use, where
water is removed from one part of the cycle and
transferred to another, so that reuse within the origi-
nal area is not possible.

Changes in the distribution of water in the hydro-
logic cycle are the major focus for water supply plan-
ning. Water supply planning seeks to:

B define the water inflow along the various flow
paths of the hydrologic cycle of a given geo-
graphic area during a “worst-case” low pre-
cipitation period;

B project the amount of water that can be with-
drawn for human purposes from any one or
combination of these flow paths;

M estimate if there will be sufficient outflow
remaining in the flow path for other users,
including that needed to maintain stream
baseflow, retard saltwater from entering aquifers
or moving up estuaries, and allowing for a
healthy ecosystem while recognizing that re-
ductions of water from withdrawals from any
one of the flow paths affects the other flow paths.

In the NJSWSP, inflow into the major flow paths of
the hydrologic cycle is analyzed for each of the 23
planning areas and demand is compared against in-
flow. Finally, a determination is made if these flow
paths can support these demands without causing
undesirable effects. This information is placed into
the WBM for continuing monitoring and analysis.

Figure 2.9(b) illustrates depletive use in the post-de-
velopment scenario for a hypothetical planning area.
Large amounts of water withdrawn from the flow
path of any one system and placed into the artificial
flow path will reduce outflow from the flow path of
that system as well as that from other natural paths.
Large amounts of stream flow removed for potable or
industrial supply that are not returned near the point
of withdrawal will reduce stream flow levels. This
could increase the amount of water that could drain
by gravity from a shallow aquifer into a stream down-
stream of the intake. With less freshwater available as
a retardant, more saltwater will advance up the estu-
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ary. The timing of these flow diversions is also impor-
tant. The purpose of surface water reservoirs, for in-
stance, is to allow the storage of water during high
flow episodes when all uses can be satisfied or more
than satisfied, for release to water supply systems and
streams during times when flows are naturally low. If,
on the other hand, surface water supply withdrawals
are not backed by storage facilities (known as “stipu-
lated” withdrawals), the stream flow depletion could
occur at harmful times, reducing the flow available to
the ecosystem or other water users.

If substantial amounts of shallow aquifer water are
diverted and not “recycled” back into this system,
less of this water is available to make up stream
baseflow during drought, maintain lake levels, dis-
charge to wetlands and the ocean, or to infiltrate

down into the lower confined aquifers. If confined

aquifer withdrawals are major, water is induced into
these aquifers over time from the aquifers overlying
or underlying them (induced leakage). If the other
aquifers are unable to compensate for the loss of stor-
age within the confined aquifer, saltwater will ad-
vance toward the wells as the cone of depression cre-
ated by pumping declines below sea level. Therefore,
salt water intrusion can occur in both the confined
and unconfined systems if they are near salt water
sources. (If not, the aquifers can literally be drained
of water). It is for this reason that this plan treats all
the flow paths as one system. An analysis of these
flow paths is summarized in Chapter 3.

Changes to the landscape by development can also
alter the various flow paths of the hydrologic cycle.
The high proportion of impervious cover that accom-
panies high density urban/suburban development

rasLe 21 Recharge Estimates for Planning Areas (RWRPA)
RWRPA Number RWRPA Name Total Recharge (mgd)  Recharge (inches)
1 Middle Delaware River 100 __‘_;1 7
2 Flat Brook - - 51 16 -
3 Walkill/Pequest River 431 17
4 Upper Passaic Pompton/RamapoRiver 471 =~~~ 16
5 Lower Passaic/Rahway River 236 o 5
6 HackensackRiver : w A5
7 PohatcongRiver ... 49 8
8 Musconetcong River 134 18
9 Trenton Delaware Tributaries 88 10
10 Raritan River 554 13
1 South River R 15
12 Navesink/Swimming Rivers 185 16 -
13 Manasquan River 74 ) 9
14 Rancocas Creek 540 o 6
15 Metedeconk River - om .
16 TomsRiver 0 A
17 Camden Delaware Tributaries 217 1
18 Mullica River 63 19
19 Atlantic Coastal - o 250 21
20 Salem River 29 7
21 Maurice River 540 9
22 Great Egg Harbor River S 1| S 19
23 Cape May Coastal - 2% 19
Total 5995

20




Chapter Two

increases runoff and reduces recharge rates, leaving
less water to enter the ground to sustain the baseflow
of local streams. Dense development and significant
impervious cover will also result in increased non-
point sources of pollution to local ground water
sources and downstream surface water users. Leaky
drainage and sewerage collection systems may also
serve to reduce the flow of water to the shallow aqui-
fers, further reducing baseflow.

NAMES AND NUMBERS OF THE 23 REGIONAL WATER
RESOURCE PLANNING &REM IR"NIP&:I
RWRPA # NAME
1 Middle Delaware River
2 Fiat Biaok
3 Walkill/Pequest Rivers/Paulins Kill
4 Upper Passaic River and Tribularies
5 Lower Passaic/Rahway Rivers
b Hackensack River
7 Pohalcong River
8 Musconetcong River
? Trenton Delaware Tributarles
10 Raritan River
n South River
12 Navesink/Swimming Rivers
13 Manasquan River
4 Rancocos River
15 Metedaconk River
16 Toms River
17 Camden Delaware Iribularies
8 Mullica River
19 Aflanlic Coastal
20 Solem River
21 Maurice River
22 Greol Egg Horbor River
23 Cope May Coastal

FIGURE 2.8
REGIONAL WATER RESOURCES PLANNING AREAS (RWRPAs)
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Estimating and
Projecting the
Availability

of Water

A. Background

The primary objective of this chapter is to summa-
rize the methodologies used to quantify water avail-
ability for each of the water supply planning areas in
New Jersey. This information is the first component
of the Water Balance Model (WBM) developed by the
consultant team. The WBM, as described later in this
chapter, is based on certain analytical assumptions
and will need to be periodically updated as addi-
tional, and more reliable, data are collected. It will
also need to be refined as our knowledge of the dy-
namics of the hydrologic cycle is expanded.

The second component of the WBM is current and
future demand within each water supply planning
area. A summary of the latter component can be
found in Chapter 4. In Chapter 5, demand is com-
pared against availability in order to estimate if a
planning area will be in surplus or deficit during the
planning period from 1990 to 2040.

Water availability has been estimated for the re-
gional water supplies within each of the 23 planning
areas. The development of these estimates was a
combined effort of the consultants, NJDEP and the
U.S. Geological Survey. As described in Chapter 2,
the planning areas reflect hydrologic boundaries, in-
cluding single or multiple watersheds. By determin-
ing current water availability for these areas, New
Jersey can proactively plan to reduce the risk that
these supplies will be overdrafted.

The estimation of water availability has grown
more complex over time. Legitimate questions have
been raised regarding both methods and modeling
assumptions for estimating surface and ground water
supplies, the inter-relationship between these two re-
sources, the impacts on water supplies caused by re-
gional sewer systems, and the complex inter-relation-

ship of withdrawals and their effects on the ecosys-
tem. Innovative water management techniques such
as conjunctive use (where multiple surface and
ground water supplies are drawn upon at different
times to supply the same water user) and wastewater
re-use confound old definitions of water availability.
These same techniques are allowing water managers
to select optimum use approaches and strategies that
“enhance” water availability. This chapter describes
how the NJDEP estimates water availability for the
NJSWSP, explores some of these uncertainties and
other critical issues, and provides recommendations
for further analysis.

B. The Problem of Definitions

The water supply profession uses a variety of
terms to describe how much water is available for
consumption. The most common term is safe yield,
but others include dependable yield, facility safe (or
dependable) yield, and water availability. In each
case, the definitions include consideration of the ef-
fects of water withdrawals on other water users (e.g.,
agriculture and industries) and uses (e.g., ecosys-
tems, recreation). The definitions also include as-
sumptions regarding the patterns of precipitation, the
relationship between surface and ground water
flows, ground water recharge, and water use pat-
terns. Some of these considerations and assumptions
are analyzed in chapters Seven and Eight. This plan
uses the following definitions for water availability:

Bl Safe Yield — applied to surface water resources
to define the water yield (in million gallons per
day, or MGD) maintainable by a surface water
system (e.g., reservoir or run-of-the-river intake,
the latter being a withdrawal point from a
stream that is not directly related to on-stream
reservoir storage) continuously throughout a
repetition of the most severe drought of record
for the relevant watershed, after compliance
with requirements for maintaining minimum
passing flows, assuming no significant changes
in upstream activities that would result in a
reduction in stream flow during a repitition of
the drought of record.

B Dependable Yield®*— applied to ground water
resources to define the water yield maintainable
by a ground water system during projected
future conditions, including both a rcpetition of
the most severe drought of record and long-term
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withdrawal rates, without creating undesirable
effects. It should be noted that for major aquifers,
drought conditions may cause temporary
stresses due to abnormal water demands, but
not actually cause an exceedance of the long-
term dependable yield (i.e., demand would not
be greater than long-term ground water avail-
ability). Smaller aquifers, however, can actually
be over stressed by demands during drought
conditions. Because dependable yield values are
not available in all regions of New Jersey, a
percentage of ground water recharge was chosen,
for planning purposes, to serve as a surrogate
value for the dependable yield of aquifers. This
percentage is considered a “planning threshold”
for the state’s ground water resources. These
values should not be used as the actual depend-
able yields, which will be derived over time
through research. The yield values also may not
reflect more localized conditions, such as stream
flow effects due to major pumping centers in
shallow aquifers.

M Facility Dependable Yield of Surface and
Ground Water — means the yield of water by a
water supply system (using ground water, surface
water or both) that is available continuously
throughout a repetition of the most severe
drought of record, without causing undesirable
effects as defined above. The combination of
facility dependable yields in a region may be less
or more than the relevant safe and dependable
yields due to infrastructure constraints, impacts
of one facility on another, or other reasons.

B Water Availability — applied to the combined
surface and ground water resources in a region,
means the sum total of safe yields and depend-
able yields in that region. Two types of water
availability are used. “Total” water availability
reflects the resources of the region with no
consideration of interbasin transfers of raw or
treated water. “Net” water availability is total
water availability as modified by such transfers.

C. The Assumptions and Limitations
of Availability Estimates

Several assumptions are clearly noted in the above
definitions regarding water availability and several
often related issues surface as a result, including:

1. Use of the Drought of Record

The definitions assume that the “worst case” sce-
nario for water availability is the most severe drought
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of record. In New Jersey, this scenario generally corre-
sponds to the major drought of the early 1960’s. How-
ever, except perhaps for a few watersheds with long-
term records, insufficient long-term precipitation
records exist to prove that the 1960’s drought is the
worst we can expect in the future. Thus, there is an
unknown risk level. For most of the state, the
NJDEP selects this drought as the “drought of
record” based on its severity and duration. The abil-
ity of the State’s water supplies to withstand a
drought significantly worse than the 1960’s has not
been investigated. It is also possible that a shorter
but more severe drought may cause the depletion of
water availability even though the same supplies
would withstand a repeated drought of record. A re-

evaluation of how safe yield is estimated is merited,

as well as the development of optimum drought
management strategies for periods of extreme low
precipitation. Consideration will be given to em-
ploying various drought frequencies, probabilities
and severities. Emphasis will be made on ensuring
that there are proven demand management schemes
available that minimize vulnerability during critical
periods. The optimal strategy is one that balances
the often conflicting considerations of economics
and the public welfare and safety.

2. Depletive Water Use

The term safe yield assumes that the flow of water
into reservoirs or intakes will maintain the same his-
torical pattern if the drought of record is repeated.
However, activities within a drainage basin can po-
tentially increase or decrease historical stream dis-
charge during identical droughts and consequently
affect safe yield. For instance, the withdrawal of
ground water may have undesirable effects (which is
an implicit assumption in the definition of depend-
able yield), one of which is the reduction of ground
water flow to streams (called “baseflow”) above sur-
face water withdrawal points, or downstream where
passing flows could be affected.

Ground water withdrawals may increase drought
stream flow (if the treated sewage effluent is dis-
charged above the intake) or decrease it (if the wa-
ter is removed from the watershed or discharged
downstream of the intake). The two assumptions are
in potential conflict. Likewise, surface water with-
drawals may affect safe yield of downstream facili-
ties if the water is removed from the watershed. Or,
the abandonment of a wastewater treatment plant
discharge above an intake may reduce the yield if
that discharge made up a portion of the in-stream
flow used to estimate the yield.
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Last, the replacement of individual septic systems
with regional sewerage collection systems that dis-
charge to a neighboring waterway can reduce stream
flow (McAuley, 1993). The above-described removal
of water from a region is defined as a depletive wa-
ter use.* Ground water and surface diversions that
capture and store water during low stream flow peri-
ods for various uses and release it back into the re-
gion during high flow conditions have similar effects,
that is, water is removed from the stream during the
most critical period. Reservoir withdrawals are gen-
erally non-depletive in the sense that these with-
drawals occur when streamflow is above certain
passing flow requirements, and therefore do not af-
fect critical low flow periods.

3. Impact of Development

Stream flow may also be affected by the develop-
ment of the upstream watershed. Water that histori-
cally recharged ground water resources and later dis-
charged to local streams may be diverted to surface
water as instantaneous runoff from impermeable sur-
faces. This process tends to reduce stream baseflow
and make streams more “flashy” with higher peak
flows after precipitation events. The ultimate effect
on safe yields is not fully known. More runoff into
reservoirs during drought periods may offset reduc-
tions in baseflow to some extent, especially during
short droughts. However, over longer droughts the
loss of baseflow to streams will probably reduce res-
ervoir yields. In addition, “leaky” regional sewerage
and stormwater collection systems potentially can re-
duce stream baseflow by capturing ground water as
infiltration. Ground water availability can also be re-
duced by substantial development over aquifer re-
charge areas. Last, from a quality perspective, water
availability can be affected by poor quality water
originating from dense and/or improperly managed
land uses (see Chapter 7).

4, Cumulative Effects of Local Water
Supply Decisions

The mode in which a regional water supply is de-
veloped can play a crucial role in the amount of wa-
ter that is available over the long-term. Essentially,
well planned water supply development that consid-
ers future demand will enhance water availability,
while unplanned, piecemeal development will likely
be to the detriment of availability. For instance,
highly concentrated ground water withdrawals lo-
cated near the saltwater/freshwater interface will po-
tentially reduce the “sustainability” of an aquifer, as
compared to strategically placed wells that are lo-
cated so as to minimize the potential for saltwater in-

trusion. The same point can be made with regard to
the localized drawdown of unconfined aquifers that
may result in individual well failure or interference
between wells, reducing the total yield of an aquifer.
These scenarios result from the commonplace deci-
sion to locate water withdrawals, especially wells, as
close to demand as possible; this mode of water sup-
ply development may impair long-term water avail-
ability. In contrast, well planned and coordinated wa-
ter supply development can increase water availabil-
ity toward the theoretical maximum.

5. Saltwater Intrusion

The “undesirable effects” noted in the dependable
yield definition vary according to the aquifer in-
volved, and are in any case difficuit to quantify. For
some aquifers, especially the confined systems near
coastal areas, saltwater intrusion is the primary fac-
tor. At what point should saltwater intrusion become
a limitation of ground water withdrawals in order for
the resource to be considered a sustainable supply?
Recommendations vary from five years (the average
length of time between water allocation permit re-
newals) to twenty years (a common schedule for new,
major water supply facilities) to fifty years (the plan-
ning horizon for the NJSWSP) to an infinite period
(because these confined aquifers cannot be relied
upon indefinitely; they are not “perpetual”). As de-
scribed above, our understanding of ground water
has advanced over the last decade. Preliminary re-
search findings lead to the conclusion that the active
life of confined aquifers can be greatly extended if
well fields are located an adequate distance from the
saltwater front, even under heavy use (USGS, 1993) or
if they are recharged with water from another source
(e.g. “skimming” surface water during high flow peri-
ods). It is also clear that intrusion is a natural condition
of coastal confined aquifers, due to sea-level rise over
thousands of years time (0.01 ft per year, according to
Meisler and others, 1985), but that it is exacerbated by
new withdrawals. This plan assumes that saltwater in-
trusion is not a public policy issue unless: (1) it is pre-
dicted to impair public water supply wells within the
planning horizon; or (2) an increasing reliance on aqui-
fers subject to saltwater intrusion creates the potential
for major economic disruption past the planning hori-
zon (i.e., no alternative sources are reasonably avail-
able for anticipated demands).

6. Stream Depletion

For shallow aquifers, stream base flow reduction is
often the primary factor of concern (unless well fields
are near the saltwaler/[reshwater interface, where in-
trusion might be the primary factor). Recent investiga-
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tions in two buried valley aquifers of northern New
Jersey are concluding that depletive ground water
withdrawals may cause an equal reduction in stream
flow during average base flow conditions where an ef-
ficient hydraulic connection exists between the aquifer
and the waterway (Nicholson, McAuley, Barringer
and Gordon, 1992). That being the case, such with-
drawals would reduce drought of record flows and,
in fact, may cause these conditions to prematurely oc-
cur and even extend these conditions. These effects
are difficult to document because streamflow gaug-
ing stations are relatively few in number and gener-
ally placed on larger streams, where localized
streamflow reductions could be masked by flows
from other sub-watersheds. Ecological monitoring
that could identify impacts of streamflow reduction
has not existed for a sufficiently long period, and
other causes of ecological impairment may often
mask effects caused by streamflow changes.

7. Changes in Downstream Needs

The passing flows mandated for surface water intakes
(established as a flow either at which “run-of-the-river”
withdrawals must cease, or below which make-up wa-
ter is required from an on-stream reservoir) also are tied
to the desire to mitigate “undesirable effects.” The defi-
nition of these effects is being refined over time. Histori-
cally, the primary concerns were the maintenance of
stream flow for downstream users and to repel salinity,
and for the dilution of sewage or treated wastewater
discharges. Downstream water users and effluent dilu-
tion are still concerns, although enormous improve-
ments have been made in wastewater treatment facili-
ties. For wastewater discharges, state permits allow cer-
tain discharges based upon an assumptions regarding
the frequency and duration of water flows during
drought. Major stream flow and water quality changes
will affect these permittees, stream ecosystems, down-
stream users and the public at large.

8. Ecological Concerns

The impact of water withdrawals on ecosystems,
whether in-stream or near-stream (e.g. wetlands) is a
relatively recent concern and little documented, espe-
cially in humid states such as New Jersey. These im-
pacts are difficult to identify or quantify, in part due
to the natural variability of ecosystems. Unlike the
determination of surface water safe yield, for which
hydrologic data is provided by stream flow, ecologi-
cal needs are also affected by water quality in an
complex manner that is species-dependent. Near-
stream impacts are even more difficult to determine
because of the added complexity of the ground wa-
ter/surface water interrelationship. The NJDEP has
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required that new withdrawals (e.g. Manasquan Res-
ervoir, Brick Township Municipal Utilities Authority)
be preceded by extensive environmental assessments
and continuous monitoring whenever the with-
drawal rates are thought to be large enough to impair
aquatic ecosystems and those species dependent on
these systems. Due to the potential for stream flow
depletion this policy will be continued and may in-
clude similar requirements for proposed allocations
that plan to withdraw substantial ground water from
the shallow aquifer systems.

As more is learned from in situ continuous monitor-
ing and ongoing research in New Jersey and in other
states, the NJDEP may consider the development of
general thresholds that link withdrawals with the spe-
cific freshwater-dependent ecological resources poten-
tially affected by significant diversions. Consideration
will be given whereby new water allocations will be
allowed to incrementally increase withdrawals after a
review of continuous monitoring data warrants such
an increase. Since numerous smaller withdrawals can
potentially have the same effects as a large single with-
drawal, consideration will be provided to applying
these thresholds in overall watersheds. It is envisioned
that these thresholds will be in the form of stream flow
and wetland maintenance. Water quality thresholds
may need to be integrated into these efforts since qual-
ity degradation can have similar or worse effects on
ecosystems as that caused by reductions in freshwater.

9. Indirect Wastewater Re-use/
Conjunctive Water Use

Wastewater re-use and conjunctive water use are
becoming major management options (see Chapters
6-8). The safe yield and dependable yield definitions
include implicit assumptions that: (1) water always
flows downstream and is not returned upstream of
the intake point from which it came; and (2) facilities
use either ground or surface water, but not both. While
generally true, major exceptions are occurring. In the
Passaic River Basin, NJ-American Water Company has
constructed a pipeline that can transfer up to 25 MGD
of water from the Passaic Valley Water Commission fa-
cility in Little Falls upstream to the NJ-American facil-
ity in Millburn Township. Water will thus move many
times through that stretch of the Passaic River (assum-
ing that it is discharged in the Upper Passaic after con-
version to treated wastewater).

Conjunctive use has major potential to increase the
long-term viability of expensive surface water sup-
plies. Increasingly often, surface water supplies are
used when available (i.e., during wet months) with
ground water providing more of the supply in the
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dry months. Alternatively, surface water may meet
average demand while ground water could meet
peak demand. Of course, conjunctive water use is
only viable when the ground water diversion does
not substantially reduce streamflow upon which the
surface water supply depends. The combination of
the two supplies forces a modification of water avail-
ability estimates, both regionally and for individual
systems. The NJDEP has begun to require some ma-
jor conjunctive use systems to prepare new estimates
of their system'’s facility dependable yield, where a
yield has not yet been established.

10. Water Conservation
Not included in the safe yield definition, but critical

ifn pi‘&CuCE, is the utilization of demand reduction dur-
ing drought. When drought conditions are imminent,
purveyors often utilize various forms of reductions in
demand as a “buffer” to extend supply. Temporary wa-
ter conservation measures are the most frequently used
form of demand reduction. Recent “structural” conser-
vation initiatives such as low flow toilets and shower-
heads may reduce this buffer to some degree, as may
other additional measures that are anticipated in the fu-
ture. Further analysis is needed; perhaps water savings
in the form of conservation needs to be segregated from
that needed during drought. For instance, treated
wastewater that is discharged upstream of reservoir in-
takes makes up a significant fraction of total Passaic
River flow at Little Falls during drought. If the sewage
plants receive water that initially comes from the reser-
voirs, indoor structural conservation will be of little
benefit or may have even negative impacts. A hypo-
thetical example would include the implemention of
low flush toilet retrofit programs in municipalities that
are Passaic Valley Water Commission (PVWC) custom-
ers, and which also discharge their treated wastewater
upstream of the PVWC water treatment facility. There is
aneed to comprehensively understand the various wa-
ter resources in the planning areas prior to mandating
and implementing aggressive water conservation in or-
der to be effective. This example ignores water quality
considerations; these most certainly must be included in
the analysis. On the other hand, reducing outdoor
consumptive use and unaccounted for water is wise
drought management. Conservation is discussed in
detail in Chapter 7 and also in Appendix B.

D. Reliabilitg in Estimating
Water Availability

Reliability is an important issue when developing
water availability estimates. Such estimates have
regulatory implications, helping the NJDEP deter-

mine how much water is available, where and when.
In addition to the assumptions and related method-
ological issues raised above, the estimates are
bounded by issues of data accuracy and adequacy,
and analytical reliability. As data and analyses im-
prove, the range of uncertainty decreases. Thus, in-
formation plays a vital role in managing the balance
between availability and demand. Though the pri-
mary rivers that are used for water supply have ex-
tensive stream flow gauging stations, many other
smaller or less-used streams and rivers do not. And,
those streams that have gauging stations may not
show accurate historical information of true natural
stream flow, as sewage plants have come on or gone
off line over time, farmers may have stopped pump-

ing water from the stream, or depletive uses may

have increased throughout the period of record. Pre-
cipitation estimates are based on a relatively limited
number of stations. Drought estimates are based on a
few events over a relatively short period. Ground
water studies that seek to accurately quantify aquifer
yields and characteristics are relatively recent, expen-
sive and regional in scale. In short, all parties must
rely on statistical analysis of various levels of confi-
dence to make use of the data, and must rely on plan-
ning assumptions where data are lacking. It is ex-
tremely important that all interests recognize the dy-
namic nature of water availability estimates. They are
not yet definitive and will change over time as new
concepts, models and research are developed.

Clearly, the most satisfactory estimates currently
available are the safe yields of surface water sup-
plies; estimates are much coarser regarding regional
aquifers and conjunctive use systems. However,
even where estimates are fairly well established, a
five percent change could have a major impact on
decisions to build water supply facilities costing
tens of millions of dollars.

E. “Water Availability”
as a Policy Statement

The NJSWSP establishes a planning framework
that identifies potential water supply problems and
public issues, and then proposes activities to address
those problems and issues. The activities may be spe-
cific projects, management initiatives or programs, or
they may be issue-specific planning processes. The
priorities for these activities are tightly linked to wa-
ter supply deficit forecasts, which are again tightly
linked to the estimates of water availability.

Therefore, the water availability estimates included
within this document are essentially statements of
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policy for regional and statewide water supply plan-
ning and program development purposes. However,
they are categorically not statements of policy regard-
ing site-specific regulatory decisions. Rather, they will
serve as one of many sources of information for regula-
tory decisions, along with site-specific data and the
regulatory requirements of the NJDEP. Further, they are
subject to modification over time as new data, models
and interpretations become available. As demand ap-
proaches the water availability estimates described in
this chapter, comprehensive assessments will be made
to more definitively estimate yield.

F. Water Availability and
The Hydrologic Cycle

The hydrologic cycle shown in Chapter 2 is a useful
tool in describing general water availability in that it
illustrates: a) the various inflow /outflow paths that
water continuously takes between the land and the
ocean and the atmosphere, b) the interconnection of
these paths, and c) the undesirable effects that can re-
sult if an imbalance is created in any path. Other than
the evapotranspiration component, the flow paths of
the hydrologic cycle within the State’s major water-
sheds represent our regional water supplies. It is for
this reason that the NJDEP elected to use watershed
groupings as the basis for estimated water availability.

The water availability implications of the relatively
new artificial flow path consisting of the water and
wastewater infrastructure can be significant. Water
moved from a region as wastewater (and sometimes
as raw water if not previously stored in surface water
reservoirs) can reduce the amount of water in the
natural flow paths during critical periods. When
natural flows are substantially reduced, there is less
water remaining to maintain stream baseflow, retard
the saltwater/freshwater interface from advancing in
to estuaries and aquifers, and a greater potential to
impair freshwater-dependent ecosystems. On the
other hand, water used and then restored to the natu-
ral system (in a usable location and quality either in
the same or another watershed) is again available for
use. The Water Balance Model is based upon this con-
cept. It must be noted, however, that billions of gal-
lons of water enter and leave the natural flow paths
every day on average; as such, considerable amounts
are available to human use without resulting in these
negative impacts.

G. Estimating Water Availability

The estimation of water supply availability is con-
currently dependent upon where and how the re-
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source is developed and upon defining “acceptable”
impacts. The five primary factors are:

B water inflow available from the hydrologic
cycle (i.e., precipitation that becomes either
ground or surface water), including seasonal
fluctuations of inflow

M the quality of the inflow

M the location of the diversion(s) with respect to
special water supply concerns (e.g. saltwater/
freshwater interface or a reservoir)

M the amount of outflow necessary to support
other uses (e.g., water supply, ecological)

M and the quality of the outflow

Optimizing the various combinations of these fac-
tors can substantially increase water availability for
human purposes toward a theoretical maximum.
This chapter discusses the quantitative aspects of wa-
ter availability; quality limitations on availability are
primarily discussed in Chapters 6 and 7.

In the most simplistic terms and without the qual-
ity considerations, water availability is limited by
the amount of flow from the hydrologic cycle that
can be taken and yet leave sufficient supplies for
other uses and users.

For instance, an in-stream reservoir located in the
upper reaches of a watershed will yield less water
than one in the lower reaches, because there is less
water to capture at the higher point. A recent study of
the Raritan River basin concluded that the yield of
the upstream reservoir system there could be in-
creased by 53 MGD by installing an intake about
seven miles downstream from the present intake
(with a transmission line back up to the reservoirs) in
order to take advantage of the increased outflow at
the lower location (Hazens & Sawyer, 1992).

The conjunctive use of a reservoir and aquifers of-
fer significant potential to synergistically increase
overall water availability, as discussed above. Itis es-
timated that an additional 15 MGD could be made
available in planning area 13 if the Manasquan Reser-
voir could be used in conjunction with regional aqui-
fers or with ground and surface water supplies lo-
cated outside of the Manasquan River watershed
(CH2M Hill, 1993).

The conjunctive use of multiple aquifers that are
largely unconnected within a planning area may en-
hance water availability, as well. The most direct op-
tion is for utilization of a shallow aquifer during nor-
mal precipitation periods, and of confined wells lo-
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cated far from the saltwater/freshwater interface
during dry periods. Using just one of the aquifers
may result in too large a reduction in outflow with its
consequent undesirable effects.

H. Methodology for Estimating
Water Availability

This section describes the methodology used to
quantify water availability for the 23 planning areas
and the results. Figure 2.8 in Chapter 2 displays a
map of the planning areas for reference.

1. Surface Water

As previously described, surface water availability
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is defined in terms of safe yield. Essentially, the defini-

tion implies that if a watershed does not have a reset-
voir or an alternate water supply available, then that
watershed does not have a safe yield. In such a case,
continued pumpage from the basin would reduce stream
flow below historic or desiredlevels during a repeat of
the drought of record. This situation does not apply
where surface water is withdrawn and returned to the
same approximate location without depletive losses.

In most cases in New Jersey, surface water safe
yield is provided through reservoir storage. The
river’s natural flow provides the majority of water to
the purveyor’s customers, either directly from in-
takes on the river or indirectly through releases or
withdrawals from the reservoir. During drought peri-
ods, reservoir releases in some cases must be made to
also augment natural flows to meet a maintenance
flow requirement.

Most of the state’s reservoir systems are located in
the northern part of the state where the topography
with its ridges and valleys is most conducive to the
construction of reservoirs; they provide the major sup-
ply for northeastern New Jersey. The topography of
southern New Jersey is either slightly rolling or flat;
there are few opportunities for reservoir construction..

An inventory of the planning areas with established
safe yields is shown in Table 3.1. As shown, the com-
bined surface water safe yield of all the State’s plan-
ning areas is about 853 MGD. (Additional supplies ex-
ist in the form of “non-depletive” withdrawals that are
returned to the river from which they are drawn.)
These yields represent the surface water component of
total available water for the applicable planning areas
and have been incorporated into the WBM for further
analysis. A complete inventory of all New Jersey sur-
face water facilities and other data can be found in the
consultant’s Task 2 Report, referenced in Appendix D
in the back of this document.

This inventory does not include the substantial
Delaware River surface water supplies managed by
the Delaware River Basin Commission (DRBC) ex-
cept for that provided to the Raritan Basin via the
Delaware and Raritan Canal through planning area 9,
and those used by water supply systems along the
Delaware River that discharge back to the river basin.
Reservoirs with storage capacities of up to 150 billion
gallons of water have been constructed throughout
the Delaware River Basin for water supply purposes.
These storage facilities provide flow augmentation to
the Delaware River during drought, primarily to re-
tard the saltfront from migrating to Philadelphia’s
primary potable supply intake and the recharge area
of the Potomac—Raritan-Magothy aquifer (as well as
to maintain water L{umuy mauualu-;; While water
supplies are available to New Jersey planning areas
draining into the freshwater portion of the Delaware
River (such as the Tri-County Project), DRBC'’s regu-
latory program would strongly discourage new sub-
stantial allocations that are depletive in nature unless
offsetting storage is provided, existing uses are pro-
portionately reduced by conservation or abandon-
ment, or the new water supply is offset by water im-
ported from outside the Delaware Basin in order to
meet the flow maintenance requirements. Future re-
visions to this plan will consider restraints to the
DRBC drought management plan to provide addi-
tional water for depletive water uses.

2. Ground Water

Estimating ground water availability is complex.
In order to be precise, expensive and time-intensive
geohydrologic investigations must be conducted.
While such studies exist for some areas, uniform cov-
erage is not available. Also, the assumptions of “ac-
ceptable impacts” varies among these studies or was
not considered, so that some of these studies cannot
be compared to one another. (Where comprehensive
investigations have been previously conducted, refer-
pasedsmadein Chanten A, ThahTIAR *hasaénsnctoc- -
veloped and utilized a simplified methodology to es-
timate total’available ground water tor each of the 23
planning areas.

The methodology employs the concept inherent to
the hydrologic cycle; that is, inflow into a ground wa-
ter system is equal to outflow, over time. In other
words, natural recharge is equal to natural discharge.
Natural recharge is that amount of annual rainfall
that flows into the aquifer. Natural discharge is that
amount that flows out of the aquifer to streams,
lakes, wetlands and beneath the ocean making up the
baseflow of streams, maintaining lake levels and wet-
lands, and retarding the advance of saltwater into es-
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tuaries and aquifers. The amount of natural recharge
is substantial, estimated by the NJDEP to be almost 6
billion gallons per day, on average. The NJDEP esti-
mated unconfined aquifer recharge for each of the
planning areas using stream base flow separation
analysis that employed a 30-year period of record as
well as rates that were documented during previously
conducted investigations. The approach considered
the inter-connection between the shallow and con-
fined aquifers. The U.S. Geological Survey (USGS)

employed an existing model to estimate the interrela-
tionship between the unconfined and confined aqui-
fers in southern New Jersey, as well as the relation-
ship between the confined aquifers themselves.

The next step was to determine how much of the
recharge could be used without harmful, regional im-
pacts. The NJDEP evaluated several planning areas
that have undergone comprehensive geohydrologic
investigations in an effort to estimate the threshold at
which ground water supplies experience significant

TABLE 3.1 Avalla bl e Wa te T by P lannlng ATBQ (all values are in million gallons per day-MGD)
RWRPA RWRPA Name Total Available Surface Totai  interbasin  Net
Number Recharge Ground  Water  Available Transfer Available
Water Yields Water  (-)Out (+)In Water
1 Middle Delaware River 100.3 20.1 0.0 20.1 -1l 190
2 Flat Brook 505 101 00 101 00 101
3 Walkill/ Pequest River 430.7 86.1 24 88.5 28 913
4 Upper Passaic Pompton/RamapoRiver 471.0 943 4062 5005 2810 2195
5 Lower Passaic/Rahway River 235.8 472 8.9 51 __ §96_8 - _31629j
6 Hackensack River 108.7 217 740 957 512 1469
7 Pohatcong River 489 98 0.0 9.8 09 107
8 Musconetcong River 134.1 268 00 268 18 286
9 Trenton Delaware Tributaries 87.6 17.6 66.0 83.6 667 169
10 Raritan River 554.0 110.5 160.0 270.5 573 2132
11 South River 124.3 24.7 8.0 327 238 565
12 Navesink/Swimming Rivers 185.3 316 32.6 642 116 758
13 Manasquan River 73.7 9.1 30.0 391 130 261
14 Rancocas Creek 539.8 82.6 52.2 134.8 15 1363
15 Metedeconk River 113 11.2 0.0 12 02 114
16 Toms River 200.0 20.0 0.0 20.0 L9 219
17 Camden Delaware Tributaries 217.0 3€.8 0.0 36.8 11_7 i e 4§5
18 Mullica River 6345 63.5 93 78 11 B
19 Atlantic Coastal 2496 25.0 0.0 25.0 03 253
2 Salem River 296.2 403 30 433 00 433
21 Maurice River 540.4 540 0.0 54.0 00 540
p) Great Egg Harbor River 3114 311 00 31.1 06 317
23 Cape May Coastal 289.8 29.0 0.0 29.0 28 318
Footnotes: Total 5994.9 903.1 852.6 1755.7 -0.0 1755.7
»Total Recharge - estimated long-term, average recharge to acquifers.
» Available Ground Waler - estimated percentage (10%-20%) of total ground water recharge available for water supply below planning threshold.
sSurface Water Yields - amount of surface waler continuously available throughout a repetition of drought of record.
*Total Available Water - sum of available ground water and surface waler yields.
sInterbasin Transfer - 1990 net amount of water entering or leaving planning area through purveyor interconnections.
Net Available Water - sum of total available water plus/minus interbasin transfers.
(data based on years of record from 1986 to 1988).
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and unacceptable stresses. It was concluded that two
“planning thresholds” would be employed. In most
regions, the NJSWSP uses an assumption that twenty
percent of natural recharge is available for human use
without unacceptable regional impacts (although lo-
calized impacts are still possible); in the coastal re-
gions, a ten percent value is used to address the poten-
tial for saltwater intrusion. The resulting values are
used as surrogate values for the true dependable yield.

While these values are for planning purposes only,
and are by no means a definitive statement of the de-
pendable yields of the various planning areas, implicit
in the concept is that a certain amount of ground wa-
ter can be made available, if developed efficiently over
the long-term, without undesirable regional effects.
available ground water values for each of the 23 plan-
ning areas and this information has been included in
the WBM for assessment in upcoming chapters. Based
on this methodology, significant amounts (900 MGD)
of ground water are available for use.

Depletive demand is of importance because it does
not return water to its natural flow path and natural
outflow will hence be reduced. This situation is espe-
cially important with regard to ground water, where
very limited artificial storage occurs (as opposed to
the many surface water reservoirs) and may increase
the potential for some of the impacts discussed
above, especially those associated with stream flow
depletion and saltwater intrusion. Of critical impor-
tance are depletive ground water withdrawals up-
stream of surface water intakes. If significant, such
withdrawals may cause low flows to “prematurely”
occur. Equally important are substantial ground wa-
ter depletive demand near the freshwater/saltwater
interface. Withdrawals of this type have a tendency
to accelerate saltwater intrusion (Buxton, 1993 - oral
communication).

3. Total Available Water

By combining the above surface water safe yields
and applicable planning thresholds (10 or 20 percent
of natural recharge depending on location) for
ground water withdrawals, total available water is
estimated for each planning area. These estimates are
shown in Table 3.1 and represent the amount of wa-
ter potentially available from sources within the
planning area. The column next to total available wa-
ter, “Interbasin Transfer,” represents that amount of
water entering or leaving the planning area via inter-
connections between purveyors. Such transfers are
shown as positive values for net transfers in and as
negative values for net transfers out of the planning

areas. As follows logically, the sum of all interbasin
transfers is zero. The “Net Available Water” is the
arithmetic sum for each planning area and for the
State of the total available water plus the total
interbasin transfer, which is found in the final col-
umn. Combining the safe yield of the State’s surface
waters and ground water, a considerable amount of
water (1.8 billion gallons daily) is available to meet
our current and future water supply needs (recogniz-
ing all of the caveats discussed above). As previously
described, new reservoirs and the implementation of
optimum water use schemes can increase this
amount, while inefficient supply development can re-
duce the amount of available water.

.
I.Issues for Future Analysis/

Strategic Recommendations

There are numerous technical and legal issues that
should be addressed to ensure sufficient understand-
ing and quantification of water availability.

1. Land Use Development Impacts
on Water Availability

The manner in which development occurs, where
water is diverted and the location of treated waste-
water discharges are perhaps the most significant fac-
tors affecting water supply availability. Development
results in modifications to the inflow /outflow com-
ponents of the hydrologic cycle and changes in water
quality of these components. Described below are is-
sues related to development and its impact upon wa-
ter supplies and strategic recommendations that will
help balance continued development with optimiza-
tion of the State’s regional water supplies.

a. Water Supply/Water Quality Planning Integration

B Issue: As previously indicated, more than half of
the water used in the State is used depletively;
over 700 MGD (approximately 10 percent of
rainfall that does not evaporate) is not used a
second time either in the watershed of origination
or any other watershed. These 700 MGD are
removed from the system through ocean/bay
discharges of treated wastewater. As depletive
use increases, net water availability decreases
because opportunities for indirect re-use are lost.
The net result is that the need to seek alternate
water supplies will occur sooner. The Delaware
River Basin Commission (DRBC) serves as an
excellent example of an agency that defers the
need to seek alternate water supplies through
integrated water supply and wastewater planning
and management. The DRBC makes a concerted
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effort to ensure that wastewater originating
from in-basin water supplies is discharged
within the freshwater portion of the Delaware
River basin. As such, the construction of
additional costly reservoirs to retard the
saltwater front in the Delaware estuary can
be delayed, as compared to a situation where
the wastewater was allowed to be depletively
exported out of the basin. The Passaic,
Hackensack and Raritan rivers are New Jersey
examples where if the existing wastewater
discharges were transferred out of the respective
basins, water availability would be reduced.
Depletive use may lead to other undesirable
effects. Stream flow depletion upstream of a
reservoir caused by substantial ground water
withdrawals can reduce the safe yield of the
reservoir. Wastewater discharges can cause
water quality degradation if upstream depletive
uses result in reduced dilution. Saltwater intru-
sion in aquifers and estuaries, and degradation
of freshwater-dependent resources, are other
examples of the freshwater-reduction effects of
significant depletive uses. Last, water availability
can be greatly affected by numerous land use
activities that can degrade water quality. When
water availability is limited by substantial
depletive uses, water quality is paramount.
Combined, these effects can erode long-term
water availability.

B Recommendation: There is a growing need to

collectively evaluate the numerous activities
that affect water quality and quantity of the State’s
regional water supplies. It is recommended that
a “total water resources management approach”
be adopted that allows for a continuous “inven-
torying” and evaluation of the activities’ cumu-
lative impacts on water supplies so as tc extend
these supplies and preempt other undesirable
effects (see Chapter 7).

This approach would require several steps.
First, estimates of water availability must be
better defined, especially that for ground water.
A refinement of the Water Resources Assessment
Methodology (found in Task 2 Report, Water
Supply Baseline Data Development and Analyses,
November 1992) used in this chapter will be
needed. Many ground water models have been
completed by USGS and NJGS, and should be
maintained and integrated into new assessments.

Second, better quantification of the factors
affecting water availability will be needed,
regarding water quality, wastewater management
and depletive uses.

The third step is combine these factors into
the NJSWSP “Water Balance Model” through the
application of appropriate water management
policies, so that improved assessments of water
availability will be possible, and so that water
quality management planning can incorporate
more appropriate protection of water supplies.

b. Impacts of Hydrologic Modifications
on Water Availability

M Issue: Changes to the natural landscape that
accompany development are known to have
relatively profound effects to the local flow
paths of the hydrologic cycle and, hence, overall
water availability. Urban/suburban development

with its reduced vegetation and high proportion
of impervious cover leads to increased runoff
during storms and decreased baseflow during
drought. This is especially significant in water
supply watershed lands, though the large amounts
of open space still existing in most such water-
sheds has limited the impact to date. A further
reduction in stream baseflow can occur from
“leaky” stormwater drainage or sewerage
collection systems, which may be intercepting
water in the shallow aquifer that would other-
wise be providing stream baseflow during low
flow conditions. These “bypasses” of the hydro-
logic cycle caused by development, in conjunction
with depletive use activities discussed above,
can stress water supplies during low precipita-
tion periods.

B Recommendation: Better information is needed
regarding the impact of increased runoff rates
and decreased ground water recharge on water
availability, and the potential for reducing such
impacts. Regional and local stormwater man-
agement programs offer potential in maintaining
stream levels during drought. If carefully designed,
these facilities could also serve as ground water
recharge facilities, augmenting stream flow
during low precipitation periods. Water quality
impacts must be considered. Pollution source
reduction programs will be needed and, perhaps,
even pre-treatment. Regional stormwater man-
agement in developing watersheds upstream of
intakes could potentially increase safe yield. In
addition, the evaluation should address the
impact of changes in ground cover on evapo-
transpiration. These opportunities will be
explored as a component of the NJDEP’s water-
shed-based approach. A two-prong investigation
will also be conducted to define the potential
problem of leaking drainage/sewerage infra-
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structure and the potential of integrating
stormwater and stream augmentation man-
agement programs. If found to be significant,
appropriate programs will be initiated to correct
the problem. Planning thresholds will be devel-
oped and incorporated into the watershed-
based approach.

approach would insure that as many options
possible remain available for future use. These
studies would nurture a coordinated, systematic
regional approach to the development of future
water supplies. The NJDEP will also continue
research on means to optimally develop water
supplies, especially ground water.

c. Impacts of Mode of Water Supply
Development on Availability

2. Environmental Constraints
on Water Availability

M Issue: This chapter illustrated the relationship B Issue: Many ecosystems are water-dependent

of the mode of water supply development and
the long-term availability of water. The mode
(location, timing, and resource used) of water
development determines the sustainability of

the supply, especially that of ground water.

Often, water supplies have been developed as
close as possible to existing local demand with
very little coordination with other local commu-
nities and without consideration of the collective
impact upon the water supply. The next chapter
projects that the region anticipated to gain the
most population in the State is along the coast,
which depends heavily on confined and uncon-
fined aquifers that are vulnerable to saltwater
intrusion. Thus, the location of future pumping
centers along the coast will be crucial to main-
taining the long-term availability of its water
supply. Left unchecked, municipalities will
develop their own individual water supplies,
without a great deal of consideration of the
cumulative impact of all who utilize the same
resource. Piecemeal, short-term actions such as
the above contribute to a reduced “active life”
of the state’s regional water supplies. Long-
term regional planning is needed to extend
water supplies and reduce the cost of turning
to alternate supplies.

B Recommendation: The NJDEP has initiated

research projects with the USGS to determine
methods to optimize unconfined and confined
aquifer yields through the proper placement of
wells. The results of this work should be integrated
into regional water development plans conducted
by all municipalities in the planning areas,
which would collectively conduct long-term
water supply studies.’ The studies will determine
the water supply that they would utilize in the
future, with an emphasis on sustainability. Water
use optimization and water quality protection
programs will be major components of each
study. Such studies should occur at least 30
years prior to when the planning areas are
anticipated to reach deficit conditions. This

and fairly sensitive to changes in freshwater
flow, especially during the warmer months
when biological activity and water demand are
at their highest level. While it can be assumed
that depletive use affects the ecosystem, scientists
are just beginning to learn about the effects.
And, it is suspected that there may be synergistic
impacts related to water quality degradation,
which can be expected where there is significant
development and depletive use. Sufficient
knowledge to allow protective management

is necessary.

M Recommendation: The NJDEP has initiated

research to determine the hydrologic/ecological
impacts associated with reduced freshwater
flow. This effort should continue. Research has
begun with the hydrologic component by esti-
mating losses in freshwater flow to streams,
sensitive estuaries and to wetlands as a result of
depletive diversions. Once completed, research
will be initiated into “translating” these fresh
water losses into ecosystem impacts. And, as
stated above, the NJDEP is initiating cross-
program policies to reduce future depletive
uses. Once completed, ecological impacts will be
incorporated into the planning thresholds for
water availability, and the allocation process for
local impacts, probably in the form of stream
flow and wetlands maintenance requirements
for the various stream classification watersheds
(see Chapter 8, Section C). Mitigation measures
would be needed in order to exceed the thresh
old. Since water quality degradation may cause
similar or worse impacts on ecosystems, parallel
thresholds will be developed.

3. Planning Thresholds Versus
“Ground-Tested” Thresholds

B Issue: A major decision regarding ground water

availability was the use of two “planning thresh-
olds” for availability, rather than area-specific
thresholds. In most planning areas, the NJDEP
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assumed that twenty percent of the total ground
water recharge to that planning area is available
for human use. In coastal zone regions, a ten
percent value was used. The remaining water is
assumed to be necessary for other purposes,
such as to reduce the potential for saltwater
intrusion, for streamflow maintenance and the
protection of aquatic ecosystems. Use of thresh-
olds as described above are reasonable for long-
term regional planning, but several factors must
be addressed prior to their use when a planning
area is near or into deficit conditions. Among
them are the most appropriate targets for “un-
acceptable impacts,” which will affect decisions
regarding withdrawal location and the depletive

makisra ~F th i 3 1 T
nature of the diversions. Refinement of the

planning thresholds through verifiable ground-
tested methodologies is a major requirement for
better water supply planning. A linkage between
estimates for ground water availability and the
extent of surface water supply use will also be
important; where both surface water and ground
water are used extensively, the total available
water may be less than anticipated.

B Recommendation: The NJDEP is proposing that
additional analysis of the various ground water
studies be conducted to better define future
planning thresholds and site-specific local im-
pacts of individual withdrawals, with the intent
of applying the same methodologies to other
planning areas, or portions of planning areas. As
noted above, the NJDEP is beginning research to
as certain the impact of depletive ground water
withdrawals on stream baseflow and saltwater
intrusion in estuaries and aquifers, as well as the
means to avoid harmful effects. This research
will help estimate ground water availability and
plan optimal development schemes.

Watershed or multi-watershed models will
also be required for areas with extensive ground
water use or projected deficits, to define regional
water availability. The more general research
described above will be incorporated into these
models. Once formalized, these upper limits of
ground water availability will serve as the basis
for reviewing regional supply development and
initiation of comprehensive water supply inves-
tigations if deficits are forecast.

upstream in a watershed, used, treated and
released for recapture by the same water supply
facility. It also does not account for situations
where multiple sources of water are used to
provide a combined safe yield in excess of that
provided by the component supplies. Improve-
ments are necessary to account for the increased
water availability represented by these supplies.
However, research will be required to quantify
the exact increases provided. The relationship
may not be fully proportional.

B Recommendation: The NJDEP should require
major systems that rely on conjunctive water
supplies to quantify the total system dependable
yield and how that differs from the component
safe and dependable yield. The NJDEP should
incorporate within all relevant water supply
models the results of such studies and also the
impacts of water cycling to upstream locations.

5. Updating the Water Availability Data

M Issue: The water availability component of the
Water Balance Model (WBM) must be updated
periodically to ensure that water availability
estimates are current and thorough.

B Recommendation: The NJDEP should update
water availability data at least once a year and
incorporate the results into the WBM.

6. Impacts of Water Quality on Safe Yield

W Issue: The passing flows mandated for surface
water intakes are often not only established to
maintain certain low flow levels but also to
mitigate “undesirable effects” that were being
experienced, often decades ago. Historically,
the primary concerns were the maintenance of
streamflow for downstream water users, and the
dilution of sewage from treatment plants that
often used primary treatment at best. Significant
improvement has been made to sewage treatment
plants over the last two decades and the water
quality component of previously established
safe yields may warrant a re-evaluation in order
to determine if yield can be increased by reducing
presently required passing flows as a result of
improved water quality. It should be noted
here that passing flow requirements have
historically been reduced by the NJDEP during

4.Refinement of Availability Estimates for a declared drought.
Surface Water and Conjunctive Use Supplies B Recommendation: Purveyors should be able to
M Issue: The Water Balance Model currently does petition the NJDEP for revisions to their previ-
not account for situations where water is moved ously established safe yields based on the condi-
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tions described below. Under this policy, the
petition process will only be available to those
purveyors that are anticipated to experience
demands that exceed yield within 10 years. For
the remainder of purveyors, the established
yield should be maintained as a safety factor
against droughts that are worse than those
previously recorded, current and future depletive
uses affecting drought of record stream flow,
presently unquantifiable ecological concerns,
and potential water quality degradation up
stream of the intake as a result of future devel-
opment. Funded and conducted by the appli
cable purveyors, studies could be undertaken to
determine if their safe yields can be increased
due to water quality improvements. Studies
should evaluate future (20-year) conditions in
their analysis, including;:

B further improvement of water quality from
point sources; impact of non-point sources;

M current and depletive impacts to stream flow
during drought; and

B ecological impacts as a result of reduced
drought flow.

Where passing flow requirements were
established by the Legislature, the studies
performed may provide a substantive basis
for modification of the original statute.

7. Monitoring and Water Availability

B Issue: Chapter 5 presents estimates of which
planning areas will be in water supply deficit
during the planning period. Regional monitoring
of special water supply concerns (e.g., saltwater
intrusion in aquifers and estuaries, stream
depletion, declines in ground water levels, etc.)
will be needed to more definitively estimate
water availability, and to help project when a

deficit will actuallv occur and when alternative _
water supply studies will be needed, especially
for potentially overdrafted aquifers. Monitoring
is needed to evaluate trends, serve as an “early
warning” system, as well as to serve as baseline
data for potential optimization schemes and
alternative supplies.

M Recommendation: In order to ensure that there
will be adequate water supplies for those
purveyors withdrawing or otherwise using
water from planning areas that are anticipated
to be in deficit conditions, it is recommended
that the users that depend on these water supplies
for potable and other purposes be relied (Feasi-

bility studies can be developed using the Bond
Fund and then repayed by affected purveyors
where capital projects are also funded by the
Bond Fund). Monitoring plans would be a
component of the regional plans discussed
above and would be implemented well prior
to anticipated deficit.
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CHAPTER FOUR

Estimating
and Projecting
Demands for
Water

A. Overview of the Projection
Methodology

The fundamental step undertaken in estimating
and projecting water demands in the NJSWSP is to
quantify the current water demands for each of the
23 planning areas in the State. These demands for the
planning areas were then projected throughout the
planning period (1990-2040) using population fore-
casts and water use assumptions based on existing
studies and past experience.

The three primary activities used in this task
are as follows:

B Determine the 1990 population and project it
to the year 2040, disaggregated to the county,
planning area, municipal and purveyor service
area level.

M Determine the total current demands (purveyor
supplied, self-supplied residential, self-supplied
industrial, self-supplied agricultural).®

B Estimate future demands for the same four user
categories by using population projections, esti-
mated changes in per capita consumption and
projected industrial and agricultural growth .

M A comparison of current and future demands to
the net available water is made in Chapter 5 in
order to establish the existing and future water
supply surplus or deficit within each planning area.

B. Basic Elements of Water
Demand Projections

The projection analysis takes into account many
different facets in order to quantify water demand in
New Jersey for the 50 year planning period. Each
facet plays an irrportant role in determining future

demands for the State. Some of the facets that were
analyzed are: past and present population growth
patterns; availability of the current water supply; in-
creasing or decreasing demand rates; employment,
land use and land availability; and the amount of wa-
ter distributed through service connections or trans-
ferred into or out of a planning area.

1. Population and Economic Projections

In order to quantify water demands to the year
2040, population projections at the state, county, and
municipal levels were determined. The existing
populations of each municipality in the State were
obtained from the results of the 1990 census. These
population estimates were then used along with
statewide estimates to project current and future de-
mands for all of the 567 municipalities of the State.

New Jersey is the nation’s most densely populated
State with a population of 7.7 million in 1990 that is ex-
pected to increase to 8.3 million by the year 2010. The
Regional Plan Association has estimated that more land
has been developed in New Jersey in the 30 years from
1960 to 1990 than in the previous 300 years. The changes
in development and employment patterns which the
State has experienced over the past several decades
have had significant impacts upon water availability
and water systems infrastructure and financing require-
ments. These impacts have been most severely felt in
the heavily urbanized areas which have experienced
out migration and a loss of the water-intensive manu-
facturing base resulting in idle water capacity and a
declining revenue base. In contrast, the service sector
and its workforce have been increasing in suburban
New Jersey, resulting in a transfer of demands from
urban to exurban areas. Available population projec-
tions suggest that this trend generally will continue.

2. Usage Rate Estimates and Projections

Verification of current statewide water demand is
crucial to developing rational estimates of future de-
mand in New Jersey. The current demand (1990)
serves as the base for the projections through the year
2040. Current demand was based on the average re-
ported withdrawals from 1986-1988 for water users
of the State that utilized 100,000 gallons per day or
greater, plus an estimated amount of 1990 self-sup-
plied residential withdrawals. These years were cho-
sen because of data availability (for both demand and
depletive water use) and the years’ representation of
both dry and wet years with respect to precipitation.

39



Statewide Water Supply Plan

Total demand is comprised of two major compo-
nents: purveyor supplied and self-supplied demand.
Each of these components is the aggregate of as many
as six smaller components: Residential, Industrial,
Commercial, Agricultural, Unaccounted Loss, and
combined Residential, Industrial and Commercial
(RIC). The following is a brief summary of these de-
mand components:

M Residential Demand - portion of the water
supply used by people in and around their
dwelling units. Residential demand includes
both interior (toilets, showers, sinks, washing
machines, dishwashers) and exterior (landscape
irrigation, automobile washing, filling of swim-
ming pools) uses. Actual residential demand is
difficult to quantify because of the usage account-
ing system that many purveyors utilize, as
described below, and the lack of metering for
self-supplied residential use.

B Industrial Demand - portion of the water
supply used by industry. Industrial water
demand typically includes employee potable
and sanitary facilities supplies; contact and /or
non-contact equipment cooling supplies for
product development and energy production;
product and process supplies; heating, ventila-
tion and air conditioning systems supply; and
interior and exterior facility maintenance supply.

B Commercial Demand - portion of the water
supply required for commercial facilities, includ-
ing shopping malls, business offices, banks,
restaurants, laundromats and service-related
businesses. Some purveyors include apartment
buildings as commercial users instead of includ-
ing them within the residential component.

B Agricultural Demand - portion of the water
supply used for farm uses such as livestock and
the irrigation of crops. Agricultural use repre-
sents a significant use where water is lost to
evaporation and transpiration.

B Unaccounted Loss - difference between the
actual purveyor withdrawal amount recorded
by the meter and the total amount of delivered
water metered at user connections. Unaccounted
for loss exists in every water system of the state,
and generally represents approximately 10-30
percent of the total water demand. Causes for
this loss of water can be leaks, illegal or
unmetered withdrawals, fire flow, treatment
plant use, standpipe overflows, reservoir evapo-
ration, illegal connections, and inaccurate cus-
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tomer and master meters. Such losses will be
negligible for most self-supplied users. Most
purveyors are unable to accurately specify
which of the above causes represents the greatest
portion of unaccounted loss. The Water Supply
Management Act rules allow for unaccounted
water losses up to 15 percent of withdrawals.
How ever, it can be very difficult to achieve this
level, especially in the urban areas of the State
which have an aging infrastructure. A potential
statewide goal of the NJDEP would be to have
unaccounted water losses decrease to 10 percent
of withdrawals.

M RIC - purveyor demand which was not segre-
gated into its residential, industrial, and com-
mercial components due to the limitations of
available data. This combination of data poses a
major problem in identifying usage among the
various categories of users and opportunities
for reducing usage, such as water conservation
initiatives. RIC demand figures were used to
develop average per capita usage rates for the
purveyor supplied customer base within each
municipality because data were not uniformly
available from purveyors that specified the
individual use components.

3. Unaccounted Loss for Water
Estimates and Projections

The NJDEP’s Water Supply Element monitors the
unaccounted loss for all Class 2 (serving 10,001 to
50,000 people) and Class 3 (serving greater than
50,000 people) water purveyors in the state. Since not
all relevant data were provided from all of the pur-
veyors, a weighted average was calculated for Class 2
and Class 3 purveyors by county. This average was
then applied to all municipalities in that county. Up-
dates to the Water Balance Model in the future can in-
clude refinements to these estimates.

As previously mentioned, unaccounted loss consti-
tutes between 10 to 30 percent of a water system's to-
tal average demand. Many distribution systems re-
ported less than 5 percent unaccounted-for-water, but
this may be the result of unidentified inaccuracies in
the basic data or differences in definitions. For this
analysis, any system reporting levels of unaccounted-
for-water of 5 percent or less was assumed to have
unaccounted-for-water of 10 percent. Specific informa-
tion on this subject can be found in the consultant’s
Task 3 Report, referenced in Appendix D in the back
of this document.
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C. Selection of Projections
for the NJSWSP

Rutgers University, Center for Urban Policy Re-
search (CUPR), as a consultant to the New Jersey Of-
fice of State Planning, prepared population and em-
ployment forecasts of each municipality in New Jer-
sey to the year 2010 using three different models.
These municipal populations were then extrapolated
to the year 2040 by NJDEP'’s consultant team; de-
tailed information can be reviewed in their Task 3 Re-
port (see Appendix D). The projections took into ac-
count employment, land use, land availability and
land regulations.

The three models identified as “Trendfit”,
“Planfit”, and “Prefit”, are defined as follows:

B Trendfit - Projected individual municipality
population according to historic growth and
their ability to accommodate additional growth
assuming a continuation of existing develop-
ment densities.

B Planfit - Modified projections based on applying
an interpretation of certain policies of New
Jersey’s State Development and Redevelopment
Plan (SDRP), as they may affect densities of new
development in centers and environs in the
various planning areas.

B Prefit - Projected individual municipality popu-
lation according to historic growth patterns
without specific evaluation of available land to
accommodate growth. This population trend
has evidenced a decentralization of population
away from the cities to suburban and more
towards rural locations.

The “Prefit” model has been selected for use by
the NJDEP in this NJSWSP to project the population
and subsequent water demands of the State. Table
4.1 shows the population and corresponding de-
mands of the twenty-three planning areas in the
State from 1990 to 2040 using the Prefit model. The
NJDEP intends to develop new demand projections
when updated population projections are prepared
by the Office of State Planning and other State agen-
cies and are incorporated into the SDRP through the
cross-acceptance process.

To the extent that more growth takes place in exist-
ing urban areas and in older suburban and rural
towns, projected water demand may increase as per
capita water use rates are significantly higher in ur-
ban areas due to larger system leaks, unmetered con-
nections, more industrial and commercial demands,

etc. However, the projections in urban areas may be
skewed due to the lack of individual residential,
commercial and industrial demand data, so that de-
mand changes caused by population increases or de-
creases are over-amplified.

In determining the 1990 total demand for each
planning area, the 1990 population of the area was
divided into its respective categories (purveyor sup-
plied and self-supplied) and multiplied by the plan-
ning area’s demand rate (gpcd) to determine the
combined RIC demand and average residential de-
mand. Each planning area’s demand rate for pur-
veyor supplied demand varies. It was assumed that
the self-supplied residential use was 75 gpcd state-
wide. Unaccounted loss was determined by taking a
percentage of the combined RIC amount. These de-
mand amounts were then added to the average self-
supplied industrial and agricultural demands in the
planning area.

Total average demand and peak demand were de-
termined for four of the six components of demand
(RIC, self-supplied residential, self-supplied indus-
trial, and self-supplied agricultural). The total aver-
age demand is the sum of the purveyor average de-
mand, self-supplied average demand, average in-
dustrial demand and average agricultural demand.
The determination of the peak demand required the
use of observed monthly peaking factors. This infor-
mation was provided in the quarterly water reports
which purveyors submit to the NJDEP’s Bureau of
Water Allocation.

As shown in summary Table 4.2, total current
(1990) average demand for the State of New Jersey
is calculated to be about 1,499 MGD. The purveyor
supplied portion is about 1,089 MGD (72.7%). The
self-supplied residential, industrial and agricultural
portions are about 79 MGD (5.3%), 175 MGD (11.7%)
and 154 MGD (10.3%), respectively. The total cur-
rent peak water demand for the State of New Jersey
was calculated to be about 2,329 MGD. The large,
self-supplied industrial cooling demands are not in-
cluded in Table 4.2 because they are typically run-
of-the-river, power plant cooling demands. This
type of large industrial cooling demand generally
lacks an identified safe yield water supply source.
Water is mostly withdrawn and returned at nearly
the same point in the river, often resulting in only a
small percentage of depletive use. However, some
industries do indeed result in substantial consump-
tive (evaporative) loss and further evaluation is nec-
essary. These large surface water demands and
other relevant demand information are shown in the
Task 3 Report, referenced in Appendix D.
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raLe 11 Comparison of Demands Using Prefit
P Opulgtlon P TO]BC“O”S (Demand values are in million gallons per day-MGD)

*Prefit - Projected individual municipality population
according to historic growth patterns without specific
evaluation of available land to accomodate growth.
*Demand - Total average demand per RWRPA.

RWRPA Number and Name 1990 2010 Prefit 2040 Prefit —
Population  Population  Demand Population  Demand
1 Middle Delaware River 32,460 37,125 14.2 $8493 152
2 Flat Brook 1,799 2,772 0.2 4018 03
3 Walkill/Pequest River 123,725 178,327 283 246,056 357
4  Upper Passaic Pompton/Ramapo River ~ 689,841 703,627 98.5 729,360 109.1
5 Lower Passaic/Rahway River 1,896,000 1,785,662 355.5 1,687,100 3431
6 Hackensack River 981,966 987,373 162.8 996,326 170.4
7 Pohatcong River 22,265 24,994 40 28,069 45
8 Musconetcong River 48,017 58,613 6.7 73,266 81
9 Trenton Delaware Tributaries 25,931 32,222 31 40,692 38
10 Raritan River 769,425 880,517 1412 1,010,807 1642
11 South River 321,709 388,690 98.4 469,733 1167
12 Navesink/Swimming Rivers 400,432 384,565 624 362,583 616
13 Manasquan River 90,788 103,506 15.2 115,074 18.0
14 Rancocas Creek 563,255 625,401 120.1 692,446 135.4
15 Metedeconk River 135,923 157,138 19.0 187,533 25.6
16 Toms River 204,672 282,926 487 368,948 624
17 Camden Delaware Tributaries 668,518 701,538 128.1 746,722 1420
18 Mullica River 220,304 247,041 1579 284,422 160.7
19 Atlantic Coastal 81,491 131,583 18.1 203,530 272
20 Salem River 69,163 72,437 342 77,464 354
21 Maurice River 191,097 215,219 718 247,840 76.8
22 Great Egg Harbor River 9,318 126,820 26.4 158,424 303
23 Cape May Coastal 95,089 122,101 32.6 159,306 39.0
TOTAL 7,730,188 8,250,197 1,647.3 8,933,212 1,785.6
Footnotes:

The demand amount for each planning area is
only that demand which is utilized within the
basin’s boundaries. This demand amount does
not take into account ground or surface water
which is diverted in a specific planning area, and
transferred to another planning area. Such trans-
fers may occur through various contracts between
purveyors or through service connections. Transfer
amounts are shown in Table 3.1 in Chapter 3 and
evaluated in Chapter 5.
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D. Estimates of Water Demands
Through the Year 2040

The projection of future water demands was based
on previous studies, population projections, purveyor
usage rates, self-supplied residential usage rates, self-
supplied industrial demand, and self-supplied agricul-
tural demand. The following is a brief discussion of
these concepts.
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1. Purveyor Usage Rate

Current purveyor supplied usage rates were calcu-
lated for each municipality after current demand was
determined. Previous water use studies performed
throughout the United States have indicated that us-
age rates typically increase slowly over time to a
maximum value which is rarely exceeded.

The water demand projections have assumed that

per capita consumption will increase by 0.5 gallons

per capita per day (gpcd) per year until a maximum
of 150 gpcd is reached in each municipality. This in-
crease is by municipality, such that as population
grows in each municipality, the aggregate change in
usage rate varies by planning area depending on the
relative growth in population of the various munici-
palities that make up a planning area. The NJDEP
recognizes that per capita use will not uniformly in-
crease in this manner (and in fact has remained stable
in some quickly growing areas), but uses this usage

raBie42 1990 Surface and Ground Water Demands
(all values are in million gallons per day-MGD)
RWRPA Number RWRPA Name 1990 Planning Area Demand
Surface Ground Total
1 Middle Delaware River 0.0 13.6 136
2 FlatBrook 0.0 0.1 0.1
3 Walkill/PequestRiver 55 168 23 ]
B 4 Upper Passaic Pompton/RamapoRiver  19.3 72.3 91.6
5 Lower Passaic/Rahway River 326.1 45.8 3719
6 'Hackensack River 147.7 72 1549
7 Pohatcong River 0.9 2.7 3.6
8 Musconetcong River 18 4.0 5.8
9 Trenton Delaware Tributaries 04 2.1 2.5
B 10 Raritan River 63.4 54.2 117.7
1 South River 33.7 50.1 83.7
12 Navesink/Swimming Rivers 425 19.8 62.3
13 Manasquan River 19 10.8 12.8
14 Rancocas Creek 56.1 447 100.8
B 15 Metedeconk River 14 13.7 15.0
16 Toms River ) 10.0 28.1 38.2
17 Camden Delaware Tributaries 134 105.0 - 1184
18 Mullica River 39.6 90.1 7
19 Atlantic Coastal 0.3 119 122 o
20 ~ Salem River ] 167 142 309
o Maurice River B 22 60.3 625
2 - Gr_ga]_t_l_*;gg Harbor River 1.5 195 209
23 Cape May Coastal 3.1 24.6 27.7
TOTAL 787.6 711.5 1499.1
Footnotes:
#1990 Planning Area Demand - estimated water demand.
#1990 Surplus/Deficit - estimated amount of water available for future water supply.
#1990 Depletive Use - estimated amount of water withdrawn, used for supply, and
disposed of where no longer available again for area in guestion.
(Data based on years of record from 1986 to 1988)
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rate assumption to develop a demand projection that
is more likely high than low. Further, the demand
projections do not initially take new water conserva-
tion activities into account. The net effect is to most
likely overestimate water demands. As a result, areas
with no projected deficit are highly unlikely to expe-
rience deficits and areas with projected deficits may
in reality experience lower deficits.

2. Self-Supplied Residential Demand

The current portion of each municipality’s popula-
tion that is self-supplied was determined by using
residential water supply well data from the 1980 Cen-
sus and combining that with the NJDEP’s database of
domestic wells installed and/or replaced from 1980-
1990 and current purveyor flows. (Information from
the 1990 Census will be used in later updates.) Based
upon available prior studies and professional judge-
ment, the following two basic assumptions were

used to estimate self-supplied residential demand:

W Self-supplied residential water usage is gener-
ally lower than purveyor supplied usage for
several reasons, particularly rural well and septic
system disposal field limitations. Demand is as-
sumed to remain at a constant demand rate of 75
gpcd for the entire planning period (1990-2040).

M [t is assumed that the percentage of the municipal
population which is served by self-supplied
residential wells will remain constant through-
out the study period.

3. Industrial Demand

The economic trend of the State shows a decline in
manufacturing and heavy industry and an increase
in commercial and professional business. Although
total production has actually increased, water-inten-
sive manufacturing has declined and major conserva-
tion gains have been achieved by industries in New
Jersey to reduce drought exposure and wastewater
discharges. Therefore, it is estimated that self-sup-
plied industrial demand should remain constant to
the year 2040. However, there have been preliminary
discussions regarding the construction of several co-
generation plants, with an approximate demand of 1-
2 mgd per plant, in the State. If the plans for these
plants are implemented, there would be a subsequent
increase in the industrial water demand numbers. To
combat the increase in demand, a viable option may
be for various plants to implement wastewater reuse.

4. Agricultural Demand

Since irrigated agricultural acres are increasing
while total agricultural acres are decreasing, it is rea-
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sonable to assume that the declining number of agri-
cultural acres will eventually result in a decline in the
annual increase of irrigated acres. Therefore, it is as-
sumed that the self-supplied irrigation demand will
increase at 2 percent per year through the year 2000,
then increase at one percent per year through the
year 2010, and then remain constant to the year 2040.

E. Reliability Factors Related
to the Projections

Estimated future populations and their consequent
water supply needs are just that — estimates. The de-
velopment of projections is not an exact science, espe-
cially in a complex State like New Jersey. There are

many factors that influence future pgpn]nfinﬂc and
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water demand, including: demographic, economic,
sociopolitical, climatic and technological.

1. Demographics

Of the demographic factors, population has the
most influence on water demand. The influx of people
into an area not only increases the residential compo-
nent of water demand, but also increases the indus-
trial and commercial components as a result of the in-
creased labor force and the need to provide goods
and services to the increased population. Other de-
mographic factors addressed indirectly by using the
CUPR projections as the base for the population pro-
jections include: housing density, type of housing,
household size, and irrigated land (lawn) area.

It must be realized that projections are generally
less reliable as time passes. As mentioned before,
population trends may change at any time during the
50 year planning period. Table 4.3 shows how the
State’s population has changed from past statewide
studies (1955 Tippetts-Abbett-McCarthy-Stratton
(TAMS) Study and the 1982 Plan) to this NJSWSP in
the last 40 years. As such, a periodic monitoring ini-
tiative must be undertaken in each of the 23 planning
areas of the state. This monitoring of a planning area
will allow for more accurate conclusions to be drawn
at a certain point in time. A careful accounting of
present and future population is crucial to the precise
development of water demands in New Jersey.

2, Economics

This factor is an important element in how much a
region grows and where this growth occurs and is
built into CUPR projections. A strong economy,
which New Jersey enjoys over the long-term, is usu-
ally accompanied by more than average growth.
However, much of New Jersey’s growth is antici-
pated to be in the suburbs where, as previously dis-
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cussed, this type of development can have harmful
effects on the State’s water supplies unless this
growth is well planned from a regional water supply
perspective and safeguards are implemented. This
trend poses a potential conflict; while many would
aspire to take residence in New Jersey’s suburbs, un-
planned development that impairs water supplies
can give the impression of an undesirable quality of
life, thus reducing the desirability of the suburbs.

3. Sociopolitical

Perhaps the greatest sociopolitical influence of fu-
ture growth and consequent water demand would be
the implementation of the State Development and

Redevelopment Plan (SDRP). As alluded to earlier,
the SDRP seeks to influence the patterns of future de-
velopment. The implementation of the SDRP could
alter the demand projections for various planning ar-
eas in the NJSWSP due to the change in predicted
growth areas. This growth may cause an increase in
water demand for existing water companies and also
spur the development of small water companies and
major interbasin transmission lines.

4. Climatic

Global warming theoretically could, in the decades
or centuries to come, affect both water availability and
demand. Warming might raise sea level and cause

mBLE43 Comparison of Population Projections from the 1955

TAMS Study, The 1982 NJSWSMP and 1995 NJSWSP

therelore, the totals fram this table may be somewhat different than Table 4.1,

County 1990 Population 2000 Population 2010 Population

1955 1982 1995 1955 1982 1995 1955 1982 1995
Atlantic 180,000 307,200 224,300 190,000 311,900 238,600 n/a n/a 253,000
Bergen 1,070,000 923,900 825400 1,140,000 980,000 814,100 n/a n/a_ B8IL700
Burlington 310,000 380,000 395,100 340,000 460,900 412,500 n/a n/a 433,100
Camden 480,000 579,100 502,800 510,000 629,600 516,900 n/a n/a 536,900
(Eape May 70,000 120,000 95,100 70,000 120,000 107,500 n/a n/a 122,100
Cumberland 140,000 159,400 138,100 150,000 172,600 144,400 n/a n/a 154,400
Essex 1,140,000 881,600 778,200 1,150,000 881,600 713,800 n/a n/a 667,300
Gloucester 210,000 247,300 230,100 220,000 277,000 247,600 n/a n/a 270,400
Hudson 630,000 597,100 553,100 620,000 610,000 563,300 n/a n/a 575,100
Hunterdon 60,000 95900 107,800 60,000 107,700 120,900 n/a nfa 137,700
Mercer 370,000 380,000 325,800 390,000 410,400 340,200 n/a n/a 363,300
Middlesex 570000 730,000 671,800 620,000 820,000 702,100 n/a n/a 753300
Monmouth 400000 568600 553100 430000 620,000 560,200 n/a__ n/a_ 568500
Morris’ 340,000 470,000 421400 370,000 520,000 427,900 n/a n/a 435100
Ocean 150,000 483,300 433,200 170,000 487,700 509,900 n/a n/a 583,800
Passaic 500,000 488000 453100 530,000 520000 460,000 n/a n/a 476100
Salem 90,000 66,400 65,300 90,000 72,100 64,300 n/a n/a 64,400
Somerset 220,000 249,500 240,300 240,000 280,000 259,600 n/a n/a 283,500
Sussex 50,000 150,500 130,900 50,000 164,300 161,200 n/a n/a 191,300
Union 650,000 520,500 493,800 690,000 520,500 478,700 n/a n/a 464,500
Warren 70,000 93,900 91,600 70,000 100,100 97,300 n/a n/a 104,600
Totals 7,700,000 8,492,200 7,730,300 8,100,000 9,066,400 7,941,000 n/a n/a 8,250,100
Note:
Al of the county population numbers for this table woro raunded to the acarcst hundred,
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saltwater intrusion into the state’s estuaries and aqui-
fers. Extended warmer temperatures would substan-
tially increase demand. It is, however, too early to
formally act on this issue until debate over the
theory evolves to consensus.

5. Technological

Advances in technology could also potentially af-
fect supply and demand. Desalination continues to
become less expensive and is seriously being consid-
ered in Cape May County. Much progress is being
made in the treatment of contaminants, possibly in-
creasing water supply. Computer technology allows
a better understanding of aquifers and surface water
supplies which, in turn, allows for the development
of water optimization schemes that can extend re-
gional supplies. On the demand side, improved tech-
nology has significantly reduced water demand for
power generation, manufacturing, irrigation and
other uses such as residential plumbing devices. Low
flow shower heads, toilets and more efficient appli-
ances have all contributed to a stabilization or decline
in per customer consumption where they have been
fully implemented.

F. Issues for Future Analysis/
Strategic Recommendations

The ability to project increases in population and
consequent demands for water is most dependent on
the available data base and knowledge of where fu-
ture development will occur. Several issues have
been raised in Chapter 4; below are recommenda-
tions to resolve those issues.

1. Adequacy of Water Use Data Base

B Issue: The NJDEP needs to obtain more com-
prehensive water use data so that it can ascertain
the nature of water usage problems and make
better informed decisions on water use. Major
deficiencies are lack of separated water use infor-
mation for commercial, industrial and per capita
residential and unaccounted water. The depletive
or consumptive nature of water usage needs to
be determined better.

B Recommendation: The NJDEP should revise its
regulations that deal with water use reporting in
order to obtain more comprehensive data. Clear
and uniform definitions should be implemented.
The universe of purveyors and major water users
needs to be expanded with respect to usage
reporting. The NJSWSP projections may be
adjusted accordingly in a revision if a more
accurate reporting of water use shows an
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increase or decrease in per capita demand
which would affect future demand in any of
the State’s planning areas.

2. Need for a Demand/Availability Data Base

B Issue: The planning area and watersheds should
serve as the basis for future water supply deci-
sions. A comprehensive demand versus water
supply availability data base has been developed
for all the planning areas and the water supply
concerns of the planning areas. Local government
and major water users must be aware of the data
base so that decisions at that level could consider
these regional concerns. Further refinements to
improve the probable accuracy and defensibility
of projections and allow for sub-regional projec-
tions should be made by the NJDEP.

B Recommendation: The NJDEP will improve the
Water Balance Model data base to achieve these
needs and actively coordinate with affected water
users. Planning areas which are projected to be
in deficit will receive first priority. The data base
will be a component of the watershed-based
approach that the NJDEP has recently initiated.
It is envisioned that the NJDEP will develop a
guidance manual for local decision-makers that
suggests optimum strategies and techniques
that can be used to develop and protect water
supplies, based on local/regional considerations.
The data base would be a component of the manual.

The NJDEP will work with the Office of State
Planning and the Department of Community
Affairs regarding the data base and how it could
potentially be used to implement the water supply
provisions of the Municipal Land Use Law. This
statute requires that proposed subdivision
approvals consider the ad equacy of the existing
water supply. Although water supply follows
development, the planning process should
anticipate water supply needs so that the
sustainability of various water supply resources
can be prolonged.

The development of additional supplies in
areas served by large investor-owned or large
municipally owned water systems is generally
not a problem. The problem lies with the areas
of the State which are served by small water
companies or small municipal water systems
that do not focus on how their decisions re-
garding water/wastewater affect the entire
watershed. The data base can perhaps be utilized
for this purpose. Refinements and updates of
the water demand projections will be linked
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with updates of the water availability estimates
as described in Chapter 3.

3. Adoption of Policies
Consistent with the SDRP

B Issue: Population projections and consequent
water demands will continue to be only estimates
throughout the State in the absence of pre-deter-
minations of where development will occur, and
the nature (density) of that development. Devel-
opment will continue to occur in a piecemeal
fashion, to the detriment of long-term water
supply availability.

B Recommendation: The NJDEP should continue
its work with the State Planning Commission
and the Office of State Planning to develop
methods by which existing and proposed water
laws may support implementation of the formally
adopted SDRP through coordination with the
NJSWSP to implement the most appropriate
methods. The formulation of policies to reinforce
the SDRP or the proposal of various alternatives
should be initiated to encourage development
patterns consistent with the SDRP. This process
would help ensure the orderly development and
protection of the State’s regional water supplies.
In turn, future updates of the SDRP should give
consideration to the NJSWSP in determining the
areas of New Jersey most able to sustain cost-
effective future growth in light of regional water
supply constraints.
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CHAPTER FIVE

Comparing Water
Availability and
Demands

A. Overview of the
Water Balance Model

As part of the overall water supply planning
analysis undertaken in this NJSWSF, water supplies
and demands were developed and compared using a
computerized database/water balance model (WBM)
for New Jersey.”

Rational water-related decisions should be based
on knowledge of the amount of water available for a
given ground and surface water system. One of the
major objectives for this plan was to quantify the
amount of water available and describe its charac-
teristics for each of the 23 planning areas in New
Jersey. Surface and ground water supply was quan-
tified and characterized for each major river basin
and placed in the WBM, as described in Chapter 3.
A second, linked data base was compiled showing
current and projected water demand for each plan-
ning area, as described in Chapter 4. This chapter
describes the method by which supply and demand
data bases were combined to determine the water
supply surplus/deficit for each planning area over
the 50 year planning period from 1990 to 2040, and
the results of the deficit analysis. This combined
data base completes the WBM for the State. The
WBM is utilized to evaluate potential management
initiatives and capital projects to address current
and projected deficits.

The WBM was developed so that it can be rou-
tinely updated and refined as data on water avail-
ability, water demand, water and wastewater
interbasin transfers and population projections
change. The WBM can also serve as a useful tool in
the evaluation and implementation of specific water
supply actions identified in this NJSWSP and can
also aid in more intensive future water supply plan-
ning. As specific alternatives are put into effect and
projected data are replaced by actual data, the WBM
can be used to evaluate project success and future
water supply alternatives.

The WBM can be utilized as a planning tool and
technique in a number of ways. For example, the
WBM can determine if and when a planning area is
in deficit. The WBM shows the net available water af-
ter interbasin transfers. These data are used to calcu-
late if and when a planning area will be in deficit or
surplus in the planning period from 1990 to 2040.

In addition, the depletive nature of water with-
drawals and discharges in the planning area can be
determined by referring to the WBM. This depletive
water use information can be used as an indicator
of water supply stress in the planning area. As an
example, a planning area which is experiencing a
deficit and also has a high percentage of depletive
use may be able to lessen or even eliminate the defi-
cit by changing the way the water in the planning
area is discharged.

The numbers generated for the WBM are used only
for planning purposes as indicators of potential prob-
lems in the various planning areas throughout the
State. These estimates are not the result of an exact
science, and therefore, should not be utilized as a de-
finitive accounting of water availability and demand.

B. Regional Comparisons of Water
Availability and Demands

1. Major Surface and Ground Water Sources

The existing major surface and ground water sup-
ply sources in New Jersey are listed in Table 5.1. The
table shows these sources in order by planning area,
with additional information for comparison purposes
listing the relevant county(ies) and percent of the
county located within the associated planning area.

2. Regional Comparisons

Chapter 3 estimated water availability. Surface wa-
ter safe yield and ground water planning thresholds
are illustrated in Table 3.1. After purveyor transfers
are considered, net available water has been esti-
mated. Theoretically, this is the amount of water
available for each planning area. The 1990 water de-
mands and projected water demands for the years
2010 and 2040 are compared to the net available wa-
ter in Table 5.2. Differences were calculated and used
to indicate the status of the water supply in each
planning area. Table 5.2 also provides the 1990, 2010
and 2040 water balance summary for each of the 23
planning areas after projected demand has been sub-
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TABLE 5.1

MAJOR WATER SUPPLY SOURCES BY RWRPA

'RWRPA | MAJOR SURFACE AND GROUND
NUMBER WATER SOURCES UTILIZED

% OF COUNTY |
_INRWRPA

1 * Domestic wells - variety of aquifer systems

2 . ) * Domestlc wells varlety ofaquifer systems i _ _'
3 T Domestic wells - variety of aquifer systems -
* Wanaque, Monksville, Boonton, Oradell and
. Canoe Brook Reservoir Systems
______*Pequannock Watershed i
4 ¥ Domestic wells - vanety ofaqu:fer systems
|* Wanaque, Monksville, Boonton, Oradell and
| Canoe Brook Reservoir Systems
* Pequannock Watershed
* Brunswick formation wells
* Stratified Drift wells
* Buried Valley Aquifer wells
¥ Kittatinny formation wells
"‘ Franklin formation wells

. 5 s Wanaque, Monksw]le, Boomon Oradell and I

Canoe Brook Reservoir Systems
* Pequannock Watershed
* Brunswick formation wells
* Stratified Drift wells
* Potomac-Raritan-Magothy formation wells
_______*Stockton formation wells __
6 * Wanaque, Monksville, Boonton Oradell and
Canoe Brook Reservoir Systems
i * Pequannock Watershed o

o~

* Domestic wells - variety of aquifer system-s
* Buried Valley Aquifer wells
* Kittatinny formation wells
________*Franklin formation wells
9  *Domestic wells - variety of aquer systems
* Delaware River
* Raritan River Basin

50

- * Domestic welis varlety of aqunfe_r_syst ms

24
12
2
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4

76
66
36
16
12
11
4

0

i
o HE

COUNTY

LNAME &0

 Warren
Sussex
~ Sussex
Sussex
Warren
Passaic

 Passaic

Morris
Essex
Bergen
Somerset
Union
Sussex

Union
Essex
Hudson
Bergen
Passaic
Middlesex

" Bergen
Hudson

“Warren

~ Warren

Morris
Sussex
‘Hunterdon

" Hunterdon

Mercer
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% OF COUNTY' . COUNTY

RWRF’A - MAJOR SURFACE AND:'GROUND 3

| WATER SOURCES UTILIZED | IN RWRPA | NAME
10 “Domestlc wells - variety of aquifer systems N 88 Somerset
* Brunswick formation wells 61 Hunterdon
* Potomac-Raritan-Magothy formation wells 46 Middlesex
* Stockton formation wells 40 Mercer
* Buried Valley Aquifer wells 25 Morris
* Kittatinny formation wells 13 Union
* Franklin formation wells f 4 - Monmouth
* Spruce Run/Round Valley
* Delaware & Raritan Canal
* Delaware River
* Raritan River Basin
11 * Domestic wells - vanety of aqulfer systems - 37 ° Middlesex
* Brunswick formation wells 12 Monmouth
+* Potomac-Raritan-Magothy formation wells
* Stockton formation wells
* Glendola, Swimming River and Manasquan
B Reservoir Systems _ B .
12 * Domestic wells - varlety of aqulfer systems T S Monmouth
* Brunswick formation wells f 5 : Middlesex
* Potomac-Raritan-Magothy formation wells '
* Stockton formation wells |
* Glendola, Swimming River and Manasquan | '
. Reservoir Systems Y
13 % Domestic wells - variety ofaqulfer systems ' 16 - Monmouth
* Glendola, Swimming River and Manasquan 1 Ocean
_ . ReservoirSystems R S
14 * Domestic wells - variety ofaqulfer systems - ss BUrIingtOn
* Potomac-Raritan-Magothy formation wells 45 ! Mercer
* Delaware River ; 13 _ Monmouth
* Raritan River Basin ’ 10 f Ocean
'* Wenonah-Mt. Laurel formation wells 2 ’ Camden
* Englishtown formation wells i
* Cohansey formation wells
_____ *Kirkwood formation wells I R R
15 * Domestic wells - variety ofaqunfer systems"_ 1377 " Ocean

* Potomac-Raritan-Magothy formation wells 6 : Monmouth

* Glendola, Swimming River and Manasquan ;
Reservoir Systems [

* Englishtown formation wells

* Cohansey formation wells

* Kirkwood formation wells .
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RWRPA |
NUMBER

16

*p Potomac Raritan- Magothy formation wells T

~ * Potomac- Rantan-Magothy fonnanon wells

__* Cohansey formation wells )
'* Potomac-Raritan- Magothy formatlon wells

. * Kirkwood formation wells

____* Kirkwood formation wells

_* Kirkwood formation wells

_* Kirkwood formation wells___

_* Holly Beach formationwells .

L MAJOR SURFACE AND GROUND
. WATER SOURCES UTILIZED
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* Cohansey formation wells
* Kirkwood formation wells

l* Wenonah-Mt. Laurel formation wells
* Englishtown formation wells

|* Wenonah-Mt. Laurel formation wells

i+ Englishtown formation wells .
* Cohansey formation wells ,
* Kirkwood formationwells :
* Potomac-Raritan- Magothy formation wells
* Englishtown formation wells

* Cohansey formation wells

. Potomac-Raritan- Magothy format:on wells

* Wenonah-Mt. Laurel formation wells

* Englishtown formation wells

* Cohansey formation wells

* Potomac-Raritan- Magothy formation wells -

* Wenonah-Mt. Laurel formation wells

* Englishtown formation wells |
* Cohansey formation wells |
* Potomac-Raritan- Magothy formauon wells
* Wenonah-Mt. Laurel formation wells

* Englishtown formation wells

* Cohansey formation wells

* Cohansey formation wells
* Kirkwood formation wells
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TABLE 5.2

NEW JERSEY STATEWIDE WATER SUPPLY PLAN

(ALL VALUES ARB IN MILLION QALLONS FER DAY -MOGD)

1 Middle Deleware River 100.3 204 0.0 201 11 18.0 0.0 136 136 54 142 48 15.2 a8 o 02
2 Fiat Brook 505 10.4 0.0 101 0.0 101 0.0 [ 3] 01 100 02 89 03 9.8 [1:] 00
3 (WalldiiPequest River 4307 881 24 B85 28 9.3 55 168 23 .0 283 6.0 387 556 o1 1.8
4 Upper Passaic Pomplon/Remapo Rivers Mo 843 406.2 5005 -281.0 285 183 723 9.e 1278 885 121.0 1091 1104 2499 202
5 [Lower Passal/Rahway Rivers 758 a2 a9 56.1 3068 3829 3261 458 e 90 355 74 3431 19.8 17.0 n7
L] fHackensack River 106.7 07 740 8.7 512 146.9 147.7 7.2 1549 -18 1628 -158 170.4 35 28 L]
7 |Pohatcong River 89 98 00 98 09 107 08 27 38 74 40 &7 45 82 oo 03
6 Musconelcong River 1341 %8 0o 268 18 8.6 18 40 58 ns 67 19 81 205 0.0 18
9 [Trenton Delaware Tributaries 876 178 68.0 836 667 189 04 21 25 144 31 138 38 131 a0 0.1
10 |Raritan River 5540 1105 160.0 5 573 n3z2 634 542 17 855 1412 ne 164.2 43.0 1336 U6
11 [South River 1243 7 80 27 238 585 37 50.1 817 212 984 419 na7 -80.3 o8 340
12 [Navesink'Swimming Rivers 185.3 38 326 842 1.8 758 425 19.8 623 135 624 134 818 142 298 204
13 [Manasquan River 737 a1 300 381 ~130 6.1 18 10.8 128 133 152 109 18.0 3] 0.2 68
14 |Rancocas Creek 530.8 826 52.2 1248 15 1263 56.1 447 100.6 55 1201 183 1354 08 a7 28
15 |Metedeconk River ma 1.2 0.0 1n2 02 14 14 137 150 a8 19.0 16 %6 142 12 138
16 |Toms River 2000 200 (] 200 19 ne 100 281 382 -168.2 487 268 624 -40.4 78 154
17 |Camden Delaware Tributaries 270 388 0.0 368 17 485 134 105.0 1184 £9.8 1261 -79.8 1420 435 04 28
18 jMulica River B35 635 a3 728 11 738 395 0.1 1287 558 157.9 B840 160.7 668 209 49.1
19 |Atiantic Coastal 2458 %0 0o %0 03 253 03 11.9 122 131 181 72 w2 -1.9 00 78
20 |Salem River 2082 403 0 433 0.0 433 1687 142 309 124 342 a1 354 79 128 29
21 [Meurice River 5404 540 00 540 00 540 22 603 625 45 8 -17.8 76.8 -n8 1.1 103
22 [GreatEgg Harbor River 34 A 00 g 08 ny 15 19.5 209 108 64 53 303 14 04 39
23 [Cape May Coastal 2898 20 0.0 20 28 nae 31 248 a7 0.8 380 -T2 02 109
m— ] 04 10 1 R 4111 B 1 L ) — 1 — -1
FOOTNOTES:
Tolal Recharg i d long-term, age rech
st d [|ms-m1 umgmmm:mp wvallable for water supply below planning threshold,

&lﬂlaﬂium - amount surface water continuously svailable throughout a repetition of drought of record,
Tolal Avallable Water - sum of available greund water and surface watsr yields.

Nt Avaiisble Wistar - sum of tolal svailabl

1990 Pisnning Ares Demand - estimated water demand; mo-mmmrmmmmmm«mmmm

1990 Surplus/Deficit - estimated amount of watar available for future water supply; 2010 and 2040 surplusidefictt follow two and four columns 1o the Hight.
1990 Depletive Use - estimated amount of water withdrawn, used for supply, and disposed of whers no longer available sgain for afea in question.

{Dwte based on years of record from 1886 to 1988)

aarq da3dvy)
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tracted from net available water. Below are the expla-
nations of the headings utilized in Table 5.2. All
terms are in million gallons per day (MGD).

M Total Recharge - the estimated long-term, average
recharge to the planning area’s aquifers. Chapter
3 summarized the methodology by which these
values were derived.

B Available Ground Water - the estimated portion
of total ground water recharge considered avail-
able for water supply purposes based upon the
planning thresholds. Chapter 3 summarizes how
these values were estimated.

B Surface Water Yields - the amount of surface
water continuously available from a reservoir or
other source throughout a repetition of drought
of record (i.e., safe yields). If no value is given,
the planning area does not have a storage facility
or supplemental surface water supply source.

M Total Available Water - total of “available
ground water” and “surface water yields.”

B Interbasin Transfer - the 1990 net amount of
water entering or leaving the planning area
through purveyor interconnections. A negative
sign implies a net loss; conversely, a positive
sign implies a net gain. These amounts were
held constant throughout the planning period,
although in several cases there are existing con-
tracts for higher levels of interbasin transfers.

B Net Available Water - “total available water”
plus or minus interbasin transfers. This is the
theoretical amount of water available in the
planning area to meet demands within or
outside the planning area.

M 1990 Planning Area Demand - the estimated
total average surface and ground water demand,
individually and combined, in the planning area
for the year 1990. Projected year 2010 and 2040
Total Demand follow two and four columns to
the right. Future demand is not shown as either
surface or ground water since the selected
source is unknown at this time. However, it can
be assumed that existing surface water sources
will remain for use through the planning period.

B 1990 Surplus/Deficit - the estimated amount of
water available in the planning area for future
water supply. Determined by subtracting 1990
Planning Area Demand from Net Available
Water. An implied positive sign in front of the
amount indicates that the planning area may
possess surplus supplies for future use, while a
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negative sign may mean that the area is experi-
encing a water supply deficit. Projected year
2010 and 2040 Surplus/Deficit follow two and
four columns to the right. These amounts were
arrived at by subtracting 2010 and 2040 Total
Demand from Net Available Water, respectively.

B 1990 Depletive Use - the amount of water that is
withdrawn from both the surface water (that
have safe yields) and ground water resources of
a planning area, used for water supply, and
disposed of such that it can no longer be used
again in that planning area. Depletive use is
included in the table in order to determine if this
type of water usage may be stressing a planning
area’s water supplies. While withdrawals that
are depletive to one planning area could be
discharged as treated wastewater in another
planning area, the WBM is not currently config-
ured to add such discharges to “net available
water” but will be in future updates.

C. Data Interpretation

The values shown in Table 5.2 are not absolute.
Rather, the table is one of the tools used in the screen-
ing of potential water supply problem areas. As pre-
viously indicated, other factors must be considered
when evaluating regional water supplies, including
the relative location of demands and supplies and the
accessibility to supplies, the intensity and location of
water supply withdrawals that may reduce water
availability below the theoretical maximum levels,
contractual obligations between purveyors and cus-
tomers (bulk or retail) that may reserve available wa-
ter to uses that are not currently drawing their full al-
location, and regulatory requirements.

1. Masking of Intra-Planning
Area Variability

The analysis for water availability and demand
was watershed-based. The 23 planning areas (previ-
ously explained in Chapter 2) were used to evaluate
the water supply situation in New Jersey. However,
due to the scale at which the data were analyzed and
the nature of the regional methodology used to assess
water supplies, localized problems within the plan-
ning area may not be reflected in this analysis.

Concerns that need to be addressed through a
more rigorous sub-regional analysis in some plan-
ning areas are related to streamflow depletion up-
stream of surface water intakes or passing flow gaug-
ing stations, numerous and densely located wells that
individually pump less than 100,000 gallons per day,



Chapter Five

reduced dilution where sewage treatment plants dis-
charge, local and intra-planning area water quality,
localized variations in aquifer yields, and negative
impacts to freshwater-dependent ecosystems. This
level of analysis should occur either through local or
purveyor initiative or as part of a broader watershed-
based management effort.

Water quality is a consideration in assessing water
supply availability in a planning area. Table 5.2 may
show relatively large quantities of potentially avail-
able ground water, but significant portions of it may
not be consumable without water treatment methods
because of existing contamination, localized saltwa-
ter intrusion, etc. Lastly, the values represent ground
water developed under optimum conditions. The lo-
cations for these optimum conditions may not be
available due to development, environmental and
regulatory restraints, land ownership, etc. For in-
stance, much of the coastal planning areas appear to
have substantial quantities of potentially available
ground water. However, statutory and policy limita-
tions on the use and exportation of water from the
Pinelands National Reserve could reduce available
water below the estimates shown.

2. Ground Water vs. Surface Water Deficits

Surface water development, interconnection and
hydrologic study projects implemented as a result of
the 1982 Plan have successfully addressed water sup-
ply needs in several key areas of the State for the near
future. As compared to the water demand projections
in the 1982 Plan, this 1995 NJSWSP’s forecast is for a
considerably smaller increase in needs over the next
30 years. For example, the 1982 Plan forecast state-
wide total purveyor water demands of approxi-
mately 1.28 billion gallons a day for the year 2005.
The water demand projections developed as part of
this NJSWSP indicate that this same quantity of wa-
ter will not be required until 2040. Where water sup-
ply is based primarily on surface water sources, de-
mands will be adequately served by existing surface
water supplies well into the next century, assuming
that current contracted water rights are used or there
is ability to modify contracted transfers. Surface wa-
ter safe yields are relatively well known and there-
fore there is considerable confidence regarding the
availability of such supplies.

However, portions of the State served by ground
water supplies in some cases will require additional,
alternative or enhanced sources of water to meet ex-
isting or projected deficits. The ground water data
are less certain than the surface water data. Where
ground water is the primary source of water supply,

much greater caution should be used in applying the
data to policy decisions.

3. Masking of Inter-Planning Area Effects

Water supply source locations, wastewater treat-
ment plant discharge locations and transfers of wa-
ter between planning areas play an important role
in water supply planning and inter-planning area
effects on a region. For these reasons, it is impor-
tant that planning areas be analyzed collectively,
as well as individually, as in the case of planning
areas 4, 5 and 6 (north-central and northeast New
Jersey) and planning areas 10 and 11 (Raritan and
South River watersheds).

151 e | el
For example, water supply wells located on the

border of one planning area could indirectly be “pi-
rating” water from the adjoining area through the
shallow or confined aquifer system or surface water
system. This scenario would have a negative impact
on water supply for one planning area and a positive
contribution to water supply in the other. Only a
combined planning area analysis would show this
particular masking of a water supply problem.

Another example of masking of inter-planning
area effects on deep, confined aquifers is the scenario
of a few water supply wells located near the saltfront
tapping water for an area such as the South River
planning area. It is not only the pumping of wells in
this planning area that are causing saltwater intru-
sion (although they may accelerate it due to their
close proximity); rather, pumping in at least five
other neighboring planning areas could be cumula-
tively affecting the South River planning area. This
would not necessarily show up as a water supply
problem in the planning area by the literal interpreta-
tion of Table 5.1.

A third example of masking of inter-planning area
effects deals with depletive water uses in one plan-
ning area which are then transferred to another, cre-
ating a surplus of water for one and possibly a deficit
of water for the other. Here again, only a combined
analysis would show this particular masking issue.

4. Implications of Depletive Water Uses

Depletive Water Use, as defined and discussed in
Chapter 3 and Appendix E, is the amount of surface
or ground water withdrawn from a planning area,
used for water supply and disposed of in a way that
it can no longer be used again in that particular area.
Depletive water use represent a new, artificial flow
path of the hydrologic cycle.

From a regulatory perspective, base flow reductions
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to streams and lakes, the amount of water available to
wetlands, and the amount of freshwater necessary to
retard the movement of the saltwater front serve as the
limiting criteria for managing New Jersey’s water re-
sources. The larger the depletive water use, the greater
the potential for negative impacts to these resources as
a result of reduced water flow through the natural
water systems. This phenomena must be considered
when evaluating the data in Table 5.2.

Table 5.2 illustrates that the planning areas charac-
terized with the largest percentages of total depletive
water use are the Metedeconk, Navesink/Swimming
River, South River, Toms River, Atlantic Coastal,
Manasquan and Raritan. Caution must be exercised
when interpreting Table 5.2 since there are various
factors that can mask the impacts, or non-impacts, of
depletive water use.

First, depletive water use has to be compared to
overall water availability of the source; the percent-
age of depletive water use could be high when com-
pared to the diversion(s), but if the diversion(s) rep-
resents a small percentage of the source availability
there may be no problem. Second, the location of the
depletive water use may be a critical factor; what ap-
pears to be a minor percentage of depletive water use
could actually represent a major water supply prob-
lem, such as for depletive water uses above surface
water supply intakes or near the saltwater/freshwa-
ter interface. Third, the location of the discharge of
the depletively used water supply is very important.
Planning areas 14 and 17, which are Critical Water
Supply Areas, show very minor amounts of depletive
water use. This is because Table 5.2 considers dis-
charges within planning areas non-depletive. These
discharges are to the Delaware River, such that deple-
tion of ground water supplies is masked by treated
wastewater inputs to the river system. Appendix E
provides a detailed analysis of depletive water use in
all 23 planning areas statewide.

D. Analysis of Water Deficit and
Surplus Projections

1. Current Supply Exceeded
by the Year 2010

This analysis considers the eight planning areas
that Table 5.2 illustrates are projected to be in water
supply deficit by the year 2010. They are analyzed in
the order of largest deficits first.

a. Camden Delaware Tributaries (Area # 17)
Table 5.2 indicates that this planning area has a
1990 water supply deficit of almost 70 MGD due to
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ground water withdrawals in excess of natural re-
charge. Induced recharge from the Delaware River is
providing some of the flow, while declines in aquifer
levels have been documented. However, it is antici-
pated that all major purveyors will fulfill the cutback
requirements specified as part of Critical Water Sup-
ply Area # 2. Chapter 6 provides detailed recommen-
dations to address this deficit, in addition to the
current actions.

b. Mullica River (Area # 18)

This planning area is shown to have a present
water supply deficit of 56 MGD, and the deficit is
projected to increase to 84 MGD by the year 2010.
Caution is indicated regarding these estimates and
projections, however. The deficits are based heavily
on assumptions regarding the depletive nature of
agricultural withdrawals from ground water, and
from surface water where no safe yields exist (called
stipulated withdrawals). Some of the agricultural use
data are highly questionable (both regarding with-
drawal quantities and their consumptive nature) and
must be verified. As concluded by a recent investiga-
tion, the users of the confined aquifer are not antici-
pated to experience saltwater intrusion in this plan-
ning area. However, potential baseflow reductions
may be a problem as a result of the substantial pump-
age of the unconfined aquifer in conjunction with
stipulated agricultural surface water withdrawals, if
they are verified and are sustained during drought
periods. This situation merits further analysis.

¢. South River (Area # 11)

There is a estimated deficit of 27 MGD in this
planning area. However, this deficit reflects 1986~
88 ground water withdrawal rates, which have
been reduced greatly since that time through
implementation of Critical Water Supply Area # 1
and the ability to transport Raritan River water
through the Middlesex Water Company South
River regional pipeline. Long-term deficits reflect
increased demands caused by population growth.
The next NJSWSP update should provide estimates
reflecting the change in water supplies.

d. Metedeconk River (Area # 15)
& Toms River (Area # 16)

Combined, these two planning areas show an
estimated, present deficit of about 20 MGD which
is projected to increase to 34 MGD in the next 20
years. Some of the purveyors presently use aquifers
that are restricted by both Water Supply Critical
Areas #1 and #2. These purveyors will need to seek
other supplies, some of which have never been
investigated to a large degree. Baseflow reductions
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to local streams may be a problem in the future.
Purveyor water demand is largely depletive in
nature. This region needs further assessment.
Planning Area # 19 (Atlantic Coastal) might be

a part of this assessment since it may be in deficit
toward the end of the planning period.

e. Maurice River (Area # 21)

This planning area shows an estimated deficit of
about 8 MGD, which is projected to double over
the next 20 years as a result of anticipated growth.
Large purveyor, agricultural and industrial ground
water withdrawals are contributing to the potential
deficit. Baseflow reductions to the Maurice River
and its tributaries are possible impacts. Also, signifi-
cant losses of eround water availability are nroiected
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due to contamination by substances that have
secondary drinking water standards.

f- Hackensack River (Area # 6)

A relatively small 1990 deficit, if any, is estimated
to exist. However, this deficit reflects surface water
withdrawals during 1986-88, when the Hackensack
Water Company was able to withdraw within the
planning area at rates above safe yields due to
sufficient river flows. Hackensack Water Company
is part owner of the Wanaque South project and
ample supplies should be available from that supply
to meet future demands. In this case, combined
analysis with Planning Areas 4 and 5 is necessary
to overcome limitations of single-area analysis.

8. Cape May Coastal (Area #23)

Table 5.2 indicates this planning area is projected
to face a water supply deficit in the year 2010. It
can be concluded, however, that a much more lo-
calized deficit currently exists in the southern tip
of Cape May County based on a recent investiga-
tion in this area. The investigation is nearing com-
pletion and alternatives are being actively evaluated.

h. Lower Passaic/Rahway Rivers (Area # 5)

Table 5.2 shows an estimated 1990 deficit of 9
MGD for this planning area. However, this region
is projected to lose population over the next several
decades and, as such, any existing deficits should
be reduced/eliminated during this period. In addi-
tion, the adjacent planning area, the Upper Passaic,
is capable of exporting substantial amounts of water
to the planning area. Water supply systems in
planning area 5 have ownership or contractual
rights to safe yields in planning area 4 that exceed
current and projected usage. As with planning
area 6, a combined regional analysis is necessary

to understand the projections.

Chapter 6 provides a more detailed examination
of the planning areas, planning issues and recom-
mendations for water supply management and
protection to address projected deficits and other
key water supply issues. Chapters 7 through 9
address more generic water supply issues that
apply to multiple regions or a statewide context.

E. Maintenance of the
Water Balance Model

As previously mentioned, the WBM was devel-
oped so that it can be routinely updated as data and
projections change over time. The WBM will require
updating and revising on a periodic basis. In addi-
tion, when dealing with such a large, complex data
base as this one, revisions and corrections will also be
necessary on a more day to day basis. As new data
become available and new ways and methods of
evaluating the data for water supply planning pur-
poses, a need may be triggered for new WBM com-
ponents or even new models to provide the necessary
analytical tools for the proposed evaluation. The
NJDEP will be responsible for any periodic modifica-
tions and changes as water demands and population
projections are altered. For example, new population
projections will be subjected to the State Develop-
ment and Redevelopment Plan cross-acceptance pro-
cess. Once adopted for State use, the NJDEP will then
use these new projections to update the existing data-
base in order to provide improved water supply

planning data and information for the State.

E. Issues for Future Analysis/
Strategic Recomendations

Several issues are raised in this chapter. Many are
interrelated with issues raised in previous chapters.

1. Changing Data and Needs

W Issue: The employment of various population
projections by various local or regional entities
in order to predict water supplies and demands
and the potential for water supply deficits and
surpluses shows inconsistency when applied
across the state.

M Recommendation: A data management system
needs to be developed that will simplify public
access to NJSWSP data and interpretations. Cur-
rently, the WBM data base resides within the
NJDEP’s computers and utilizes Lotus 1-2-3
software to calculate and sort the various data
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layers which comprise the WBM. An operations
manual has been prepared by the consultant
team for the WBM. Listed in this manual are all
of the specific file names and their functions,
along with a description of the basic operating
functions and file operations.

A reference guide checklist could be developed
for easy public access and understanding of the
WBM information which would list the various
database files available along with a brief descrip-
tion. This checklist would allow the NJDEP to
provide an efficient means of delivering infor-
mation to all who request it. As the WBM be
comes more and more refined, the structure of
the WBM allows for improved water supply

manacement in the State. The WBM ig a tool to

managemen tne otate, DIVl 18 a 1001
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help form policy, initiatives and regulations.

2. Incorporation of Stipulated Surface
Water Withdrawals in Analysis

M Issue: The WBM should include stipulated sur-
face water withdrawals (surface water uses that are
not supported by storage, have no associated safe
yield, and can be rescinded during droughts; thus
stipulated by availability) in order to better estimate
total water use and potential impacts. These with-
drawals are required to terminate withdrawals dur-
ing low flow conditions. However, the more of these
types of withdrawals that are using a stream, the ear-
lier that low flow conditions could occur. This pro-
cess can affect downstream purveyors, sewage treat-
ment plants and local ecosystems.

B Recommendation: Future WBM refinements
should take into consideration an analysis of
stipulated water withdrawals. If the analysis con-
cludes that large, single or numerous stipulated with-
drawals will result in negative water supply or qual-
ity impacts, then a policy should be developed to ad-
dress these issues.

3. Incorporation of “Masking Factors”
Analysis in WBM

M Issue: There are numerous factors that can “mask”
the potential impacts of substantial water use
and these factors need to be incorporated into
the WBM analysis. Numerous local water supply
problems can conclude in the need to implement
expensive, and often depletive, regional water
supply solutions. Prevention of local problems
through improved management is needed, as
well as local awareness.

B Recommendation: The NJDEP is considering
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incorporating various water supply/quality/
ecosystem features into an expanded assessment
methodology/WBM that would avoid possible
masking effects at both an inter and intra-regional
level. This process will include the identification
of possible “hotspots” as a tool to help the Bureau
of Water Allocation procedures prevent future
localized problems.

4. Inco

oration of Water Cycling
and In

irect Re-use Conditions

B Issue: The WBM underestimates water avail-
ability in at least two ways. First, withdrawals
that are depletive to one planning area may be
clischarged in a usable location in a second plan-

nnnnnnnn Coamrnnd wwrabar vrithdratrmnm
ning arca. SedonG, waill wiwdrawn at one ps‘nt

in a planning area may be cycled to users and
discharges upstream of the original diversion
location. The WBM does not add these flows
to water availability for a planning area.

B Recommendation: Develop a method to in-
corporate cycled and re-used water into the
WBM to improve the accuracy of water avail-
ability estimates.



CHAPTER SIX

Regional Water
Supply Initiatives

A. Overview of General and Cross-
Cutting Water Supply Initiatives

1. Background

Chanter § deccribed the ectimated water a1
Chap 1 nated waters
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deficits and surpluses for the 23 planning areas
throughout the state, based on the estimates of water
availability from Chapter 3 and the estimates and
projections of water demand from Chapter 4. This
chapter describes the management initiatives and
capital project initiatives necessary to address those
deficits, plus many management initiatives necessary
to improve the management and protection of all wa-
ter supplies. These initiatives form a coordinated
plan for the management, protection and develop-
ment of New Jersey’s water resources. Where it is be-
lieved that there are commonalities or needs shared
by adjacent planning areas, these planning areas
have been combined for analysis. When planning ar-
eas have been combined, they are collectively re-
ferred to as regions.

Management initiatives are (for the most part)
non-structural steps taken to protect and conserve
water supplies with the strategic goal of preventing
or delaying deficits in all planning areas, and to defer
the need for capital projects in specific planning ar-
eas. Included in this category are such programs as
source water protection (including protection of sur-
face water watersheds, public water supply wells
and aquifer recharge areas), water conservation,
depletive use reduction and other strategies that pro-
mote the wise utilization of New Jersey water sup-
plies. Activities such as hydrologic investigations that
quantify surface and ground water availability in
planning areas suspected to be in or near estimated
deficit fall into the management intiative category.
Where capital projects are recommended, manage-
ment initiatives will often be recommended that
complement the project.

Capital project initiatives s are defined as capital-
intensive structural measures needed between now
and the year 2040 that provide additional water in

specific planning areas in order to eliminate or avoid
projected water supply deficits. Capital projects in-
clude such facilities as reservoirs, regional pipelines,
new well fields, system rehabilitation, structural wa-
ter conservation, etc. Precurser activities, such as fea-
sibility studies, that conclude in construction of these
types of facilities are included in the capital projects
initiatives category. Where feasibility studies have
not been previously conducted, there will be a broad
discussion of potential capital projects. The purpose
of this discussion is two-fold; first, to identify poten-
tial projects so that they may be considered by future
water supply managers during the development of
feasibility studies; and second, to suggest the pos-
sible acquisition of critical sites in the near future so
that they are available in the long-term. Where appli-
cable, costs have been estimated via previously con-
ducted feasibility studies and implementation sched-
ules are included. Also, the benefits that expected to
be derived are presented.

Sections C through I discuss those individual or
combined planning areas where there is reasonable
potential that a capital project will be necessary dur-
ing the planning period because of present or antici-
pated deficit conditions. Sections ] through N discuss
those individual or combined planning areas that are
not expected to experience a water supply deficit
during this planning period. Appropriate manage-
ment initiatives will be proposed for these areas.

2. Management Initiatives

Management initiatives are designed to protect the
quality of the State’s water supplies as well as to en-
sure that there is an adequate quantity to meet
present and future demands. These initiatives can be
separated into four different categories:

B water resources protection,

W water supply management,

B water delivery management, and
B water conservation.

Each category, in turn, involves several sub-initia-
tives or sub-programs. For example, well head pro-
tection is a sub-program of the water resources pro-
tection management initiative. A brief description of
each category is provided below; detailed discussions
of each are found in Chapters 7 through 9. Where
programs are critical to particular planning areas, the
initiative and the reason(s) for their need are men-
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tioned as a candidate for further evaluation during
the discussion of that area. For example, if a planning
area has potable intakes then water resource protec-
tion and water supply management programs will be
specifically recommended so as to protect both the
quantity and quality of the supply upstream of the
intake. In other cases, they should be considered as
potential statewide programs that will eventually be
implemented, depending on public acceptance and
available resources.

There is sometimes overlap among sub-programs
because they fall into two management initiative cat-
egories. For example, aquifer recharge protection can
fall under both the water resources (quality) protec-
tion and the water supply (quantity) management
categories. There is sometimes overlap between man-
agement initiatives and capital projects. Water con-
servation is considered a management initiative
when programs such as lawn irrigation odd/even
days are instituted or when minimal capital funds are
utilized. On the other hand, water conservation is
considered a capital project when significant struc-
tural improvements are made throughout a planning
area and capital funds (e.g., for water conservation
devices) are employed.

All four categories, especially those that are associ-
ated with mangement of regional activities, will be
integrated into the NJDEP’s watershed-based man-
agement strategy. This will ensure a comprehensive
approach to the management of the state’s water sup-
plies. Since most of these initiatives are in early phases
of development, no cost estimates are provided. The
benefits of the initiatives are as described below.

a. Water Resources Protection

These programs are designed for the protection
of the quality of surface and ground water sources
and include both existing and evolving activities.
Essentially, the thrust of these programs is to ensure
that water quality standards are maintained for the
State’s water resources, especially its water supplies.
Existing NJDEP functions in this category consist
of Water Quality Standards, New Jersey Pollutant
Discharge Elimination System, Municipal Waste
water Assistance, Pollution Prevention, Site
Remediation and Enforcement, including the
Water Watch groups. These functions direct much
of their attention toward individual activities and
facilities where there is the potential for violations
of water quality standards.

Emerging programs or sub-initiatives are for the
most part geared toward ensuring that the cumu-
lative effects of numerous activities in particular
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geographic areas do not result in water quality
degradation. Included are watershed management,
well head protection, aquifer recharge protection,
nonpoint source management and septic system
management. The Municipal Land Use Law and
State Development and Redevelopment Plan are
evaluated in Chapter 7 with respect to their potential
use in maintaining regional water quality.

b. Water Supply Management

Ensuring that adequate quantity is available
within the surface or ground water resource in
order to meet current and future demand is the
primary objective of this category. In addition, this
category ensures that over-use does not stress
regional water supply availability. The primary
existing NJDEP function is the water allocation
program. This program is responsible for evaluating
individual requests for surface and ground water
supplies over 100,000 gallons per day (GPD), for
most uses on a case-by-case basis, as well as over-
seeing regional investigations that define water
availability and solutions when availability is limited.
Decisions on agricultural uses over this amount
are made by the local agricultural extension agent.
The Water Supply Critical Area Program also ensures
that over-use does not reduce the sustainability of
the State’s supplies.

Emerging programs include primarily the recently
initiated watershed management program. One of
the functions of this program is the development
of strategies for the integration of water quantity
and quality. Examples include ensuring that deple-
tive water uses do not reduce the availability of
surface and ground water supplies, cause ecological
degradation, or reduce the assimilative capabilities
of the State’s waterways. It will also ensure that
wastewater management decisions do not impair
water availability. This program will evaluate inte-
gration of the State Development and Redevelop-
ment Plan and the Municipal Land Use Law within
the watershed management initiative.

¢. Water Conservation

This category is oriented toward reducing the
unnecessary or wasteful use of water. Conservation
can be separated into supply-side and demand-side
initiatives. The former seeks to reduce water losses
occurring within a purveyor transmission and
distribution system and is capital-intensive, while
the latter is directed at reducing usage by customers
after the water has been delivered. While water
conservation is generally a statewide program,
there are various modes of conservation that are
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appropriate for some planning areas but not for
others. The mode of conservation is highly depen-
dent on the type of water use, when the water is
used, ete. Thus, water conservation will be discussed
as an initiative in some planning areas described
below. Water conservation can also be directed
toward particular classes of water users, such as
agricultural and industrial use.”

This initiative will be directed primarily by the
NJDEP, mostly through its Safe Drinking Water
and Water Allocation programs. Presently, water
conservation plans are required of all public water
supply systems that hold water allocation permits.
In addition, the Water Supply Rehabilitation Loan
Program makes funds available to publicly-owned
water purveyors experiencing large unaccounted-
for water. The Department of Community Affairs
will also play a major role as it is responsible for
developing and implementing the state’s plumbing
codes, which include water conservation provisions.
The Board of Public Utilities is expected to play a
larger role here as conservation may often be con-
sidered an option that can reduce the need for new
capital facilities. The Delaware River Basin Com-
mission will also be very involved since that entity
is responsible for establishing water usage standards
for those portions of New Jersey in the Delaware
River watershed.

d. Water Delivery Management

Ensuring that both adequate quantity and quality
is available at the point of use is the major goal of
this category. Essentially, this goal is achieved by
ensuring that water meets drinking water standards
“at the tap” and that the distribution system is ad
equate to produce water of a suitable quantity to
meet the needs of the customers, including public
safety needs (i.e., adequate water pressure for fire
fighting purposes). The Safe Drinking Water
Program is primarily responsible for these activities
through its oversight of Safe Drinking Water Stan-
dards, public water supply infrastructure permit-
ting, well construction, interconnections, operation
and maintenance, and Consolidation of Small Water
Companies sub-intiatives. The latter is directed
toward the acquisition of inadequately managed
small water systems by larger, more viable public
water systems (see Chapter 9).

3. Capital Project Initiatives

There are six types of basic capital water supply

must be emphasized that the appropriate manage-
ment initiatives should be implemented in con-
junction with the project to ensure sufficient pro-
tection and effective management of the new sup-
ply. Discussed below is a description of cach gen-
eral alternative, including when particular alterna-
tives are most appropriate.

a. Surface Water Supplies

Surface water is the most widely used water
supply in the state, representing about 53 percent
(788 MGD) of total withdrawals, not counting non-
depletive industrial withdrawals that are mostly
from surface waters as well. The northeastern,
central, and Delaware River portions of New Jersey
make the greatest use of this supply. Surface water
availability is limited by the amount of passing
flow required downstream of the withdrawal.
Consequently, surface water can only be consid-
ered a “reliable” source supply when reservoirs or
Aquifer Storage Recovery (ASR) systems are avail-
able to capture and store these supplies during
periods of high runoff. Direct withdrawals can not
be made from streams during low flow conditions
without stressing the aquatic ecosystems. If reser-
voirs are unavailable, acceptable alternate sources
may be utilized during this period.

Surface water will continue to be the major water
supply for the regions described above, and will
probably become more important for coastal New
Jersey also as this area grows. Since the potential
for reservoirs is limited in the coastal counties,
conjunctive use of surface and ground water will
likely play a major role in meeting future demand,
possibly including recharging aquifers with treated
surface water via ASR systems. It is important that
preliminary planning be conducted in coastal
counties regarding additional use of surface waters
in order to ensure that this option is available
when demand exceeds ground water availability,
which is already occurring in some of the coastal
planning areas.

Water quality maintenance and ensuring suffi-
cient stream flow by minimizing upstream deple-
tive water uses are major considerations regarding
surface water. The question of depletive water use,
and water rights in general, is addressed as a public
policy issue in Chapter 8. Surface water availability
is enhanced by:

B developing the most downstream reach

projects that are capable of providing additional
water supply in the individual planning arcas that
are currently or are projected to be in deficit. It

practicable to take advantage of the most
drainage arca,
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B managing wastewater, including re-use, to
sustain both intake waters and downstream
passing flows, and

B implementing watershed management to
protect water quality.

The cost of developing future surface water
supplies is considered to be relatively high due to
treatment and storage needs, and is anticipated to
increase over the years as new drinking water
standards are adopted. When used conjunctively
with ground water, the capital and operating costs
often are substantial because of the redundant in-
frastructure, including treatment, transmission
and interconnection facilities.

b. Ground Water Supplies

The northwestern area and southern half of New
Jersey rely primarily on ground water (ground water
provided 712 MGD of statewide supplies in 1990).
Surface water use in the south, however, is increas-
ing in order to correct and compensate for the over-
drafting of several of the regional confined aquifers.
Ground water is used at locations where existing
surface water distribution systems do not exist and
where ground water is the preferred source. Ground
water is found in both unconfined or confined
aquifers. Ground water availability can be extended
when wells are installed an adequate distance from
the saltwater /freshwater interface and (in shallow
aquifers) from streams. Availability can also be
extended by seasonally “resting” wells and turning
to other supplies, such as surface water when there
is sufficient flow or ASR systems that have been
recharged with surface water supplies. For uncon-
fined aquifers, stream flow depletion will be mini-
mized if ground water withdrawals make up a
relatively small fraction of recharge that flows into
the aquifer. The use of unconfined aquifers should
be complemented by well head and aquifer recharge
protection programs in order to extend long-term
availability. The delivered cost of ground water is
generally low when compared to surface water due
to reduced treatment needs, the close proximity of
wells to demand, and the natural storage that is
available to meet demand during drought. The cost
of developing supplies in the future, however, is
expected to increase due to limited availability, new
drinking water standards, more comprehensive
protection of these supplies, and the necessity in
some areas of piping water from the most effective
well or surface water intake sites to the service
area to minimize undesirable effects.

c. Interconnection of Systems

Interconnections represent a linkage between the
service areas of two separate purveyorsor a connection
between two different water supply sources (e.g.,
conjunctive use of surface and ground water) within
the same purveyor’s service areas. Interconnections
often can provide an overall increase in yield, as
described in Chapter 7 (Integrated Water Supply
Systems Management), or assist a purveyor during
an emergency or a drought. Many inter connections
have been made, especially during the last decade
in response to the 1982 Plan. Interconnections are
appropriate when the system demands of a purveyor
increase, either permanently or intermittently, to a
point of exceeding available supply. An intercon-
nection with an adjacent purveyor that has surplus
supplies is generally more cost-effective than de-
veloping new supplies or constructing additional
storage, unless concerns rise regarding depletive
water use impacts. In the event that raw water is
exchanged between purveyors, water quality must
be considered in order to ensure that the mixed
product is treatable by the importing purveyor.

d. Conjunctive Water Use

Integrated use of multiple water sources is a
recognized strategy especially in planning areas
where demands are rapidly increasing and avail-
able supplies are being stressed. It has been esti-
mated that use of local aquifers in conjunction
with the Manasquan Reservoir could increase the
total system yield by 15 MGD. Conjunctive use in
the form of surface and ground water and of mul-
tiple aquifers (including artificial recharge techniques)
is anticipated to play a major role along the coast and
perhaps in some of the buried valley aquifers in
northern New Jersey. There is significant stream flow
during low evapotranspiration months of which a
small percentage could be stored in ASR systems.
The same concerns and issues discussed above for
ground and surface water apply to conjunctive use.
In addition, surface and ground water typically
have different source water chemistries; treatment
process “flexibility” must be a consideration.

e. New and Improved Technologies

Many technologies have been used successfully
in other parts of the United States and in other
countries, but are in limited use or nonexistent in
New Jersey. Among them are aquifer storage and
recovery (ASR), direct waste water reuse, innova-
tive treatment methods, and desalination. ASR is
practiced by a few purveyors in Cape May, Camden
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and Monmouth counties. It is being evaluated in
other areas along the coast, especially in conjunctive
use modes. Development of conjunctive use/ASR
facilities offers the inherent advantage of providing
substantial quantities of water during low stream
flow periods, naturally improved water quality due
to the filtration capability of the aquifer medium,
and reduced storage cost especially when compared
against that of a surface water reservoir. Artificial
recharge of clean storm water may also require fur-
ther evaluation, especially in areas where stream
base flow is a concern. Wastewater is presently in
directly re-used in the Delaware, Raritan and
Passaic watersheds. There may be substantial oppor-
tunities to directly utilize highly treated waste water
for nonpotable purposes, such as irrigation or cool-
ing water, or to mdlrectly use wastewater to augment
in-stream passing flows, thus offering the potential
for exploiting a “new” resource that can be substi-
tuted for existing sources. The overriding consider-
ation in discharging significant quantities of waste-
water upstream of potable intakes, and potentially
increasing yield, is the net effect on source water
quality. This issue is discussed in Chapter 7.

The NJDEP has recently initiated efforts to inte-
grate water supply and wastewater management so
as to reduce depletive water use as well as to pro-
mote reuse, where applicable. An evaluation will
be made of the potential wastewater opportunities.

Some purveyors have recently installed newly
introduced water treatment technologies. Prime
among them is 0zonation as a substitute for primary
chlorination of drinking water, to reduce tri-
halomethane generation. Ozonation is also consid-
ered more effective in removing protozoan contami-
nation such as Giardia and Cryptosporidium. Several
of New Jersey’s major investor-owned water pur-
veyors have installed or are planning the installation
of ozonation systems. Equipment capable of ex-
tremely effective treatment can allow the use of
water sources now not considered as available for
water supply purposes. A pilot desalination plant
has completed a successful operation in Cape May.
A full-time plant is being seriously considered.
Desalination has potential in the decades to come
along the coast, especially as this technology be-
comes more cost-effective. Other new technologies
will be necessary to mitigate ecological impacts, such
as surface water intakes and dams that are capable
of allowing the unimpeded upstream migration of
fish. Finally, improved techniques for treating con-
taminated ground water will provide opportunities
for renewed use of abandoned supply sources.

f. Water Conservation

“Structural” water conservation, when successful,
allows existing water resources to be extended, re-
duces stresses to the environment, reduces energy
costs and defers capital expenditures on both water
supply and waste water infrastructure. This initia-
tive consists of processes and programs for making
more efficient use of existing supplies through
structural, operational, economic and socio-political
means. As a capital project, system rehabilitation is
a major form of conservation that can reduce water
losses; the retrofitting of homes with low flow toilets
and showerheads can significantly reduce demand.
In a sense, the potential to decrease water loss and
demand can be considered a source of additional
supply. It is reasonable to require that all future
water supply feasibility studies comprehensively
evaluate the cost-effectiveness of water conservation
versus alternate water supplies in planning areas
that experience deficit. In the event that conservation
is less costly and at least as practical, the NJDEP
anticipates expandmg or focusing its water suppl)
loan program in this direction. Chapters 7 and 9
discusses this concept in greater detail.

At present, a water conservation strategy is most
appropriate for purveyors experiencing unaccounted
for water losses of more than 20 percent or in re-
gions with significant projected deficits or where
depletive water uses are known to have impacts on
water supplies or on freshwater-dependent ecologi-
cal resources. How ever, aggressive water conser-
vation will not be appropriate in all planning areas.
Chapter 7 discusses in detail the various modes of
water conservation and the NJDEP’s recommen-
dations on this topic.

B. Financial and Legal Resources
for Implementation

New Jersey’s growth and viability rests on having
adequate and clean water resources to support the
needs of the State’s population. Therefore, it is in-
cumbent on the State to continue to lead, through
planning and financial assistance, water supply de-
velopment. Without the state’s direct financial in-
volvement the success of statewide water supply de-
velopment is uncertain and left to the financial ca-
pacities and desires of other entities.

Local government and private enterprise will re-
main key sources of capital financing for the state’s
water supply projects. As the appropriations from the
Bond Fund begins to rely heavily on repayed loans it
is not likely to be the exclusive funding source for fu-
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ture projects, nor has it been to date. Other funding
sources are necessary, with the State identifying the
areas that need capital financing in cooperation with
water purveyors and local governments.

The areas and issues that should be addressed are
what follows below. These issues need to be resolved
as part of the State’s capital investment strategy:

B The State has utilized most of its available water
resources due to the increasing demands and
development within New Jersey. In addition,
more stringent standards have been placed on
these water supplies which increase the need for
treatment. In a situation of this kind, the public
must realize that the cost of delivered water will
rise over time. The long-term provision of clean
and sufficient water supplies for all users in a
state with increasing population and develop-
ment densities will require additional funds and
efforts. The public must understand that the
development of replacement water supplies,
the protection of existing water supplies and the
treatment of drinking water to exacting standards
all have cost implications.

B Approximately 42% of the state’s population is
now served by investor-owned water systems
and it is likely that this percentage will grow
over time. In the case of large regional projects,
investor-owned systems can participate or lead
in providing these important facilities. These
large projects do present a major investment
challenge for investor-owned purveyors. Financial
incentives could be provided to minimize these
challenges, as occurred in the Wanaque South
Project (a public-private partnership) and the
Tri-County Project (which received economic
development loans from the State).

B A re-examination of the basis for excluding the
investor-owned water purveyors from using
Bond Funds should be undertaken. The NJDEP
intends to investigate options by which funding
would be available to all the water supply systems
in the state. The primary constraint is federal tax
laws. Under the current system, customers of
investor-owned purveyors help pay the costs of
loans to publicly-owned purveyors but do not
directly benefit by access to the same loan pro-
gram. The NJDEP should also examine how funds
can be made available for non-loan efforts within
the service areas of investor-owned systems that
will indirectly support better water management
by those systems. Examples include ground water
and feasibility studies, planning and demonstra-
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tion grants to public agencies, and loans to mu-
nicipalities for conservation (where the investor-
owned companies provide bulk water to publicly-
owned systems).

B An assessment should be made on having the
Treasurer restructure the repayment schedule of
the Bond Fund so that more of these annual
payments can be recycled back into the loan funds.
The accrued interest payments can be balanced
across all years of the loan repayment period,
instead of being weighted toward earlier years.
This accelerated recycling of principal back into
the Bond Fund could defer the date when a new
bond issue might be contemplated.

B Continued State support of major new facilities
is important because of the high marginal cost of
new supplies, especially while the yields are not
fully conmitted. Because new water upplies take
up to decades to develop, most supplies are built
well in advance of demand, so that they are under-
utilized for long periods of time. Support for initial
costs is important so that the total costs are spread
over all facility users. This point also emphasizes
the benefits of delaying new infrastructure needs
through conservation.

B NJDEP should determine preferred roles in pro-
viding funding options for water supply projects
and what if any additional State level funding
options should be created.

B A needs survey should be conducted of small
and large purveyors to determine their infrastruc-
ture and financial needs, based on existing work
done in anticipation of a proposed amendment
to the Federal Safe Drinking Water Act. The
amendment would provide states with funds to
establish a revolving loan fund to assist pur-
veyors. This fund would supplement the State’s
current program.

B Also as a possible funding source the NJDEP
should examine all properties it has purchased
for the development of future water supply and
reassess the needs of those lands. If a careful
review determines that these lands no longer
are needed for water supply purposes title could
be transferred to other NJDEP programs, which
would reimburse the water supply program so
that the funds can be put to other uses. However,
such transfers should occur only when there is
absolutely no reasonable potential that the lands
will be needed for water supply purposes (un-
likely to involve a great deal of land).



Chapter Six

B Consideration must be given to utilizing the E
remaining balance of the Bond Fund as efficiently |
and proactively as possible. The focus of use of
remaining funds should be placed on extending
existing water supplies as far as possible in an
effort to defer costly capital construction projects,
and to develop new supplies in growing regions
as optimally as possible. Preventing overuse is vital
on keeping cost down, as illustrated by the expe-
riences of Water Supply Critical Areas 1 and 2.
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Recommended
Initiatives for Planning
Areas Anticipated

to be in Deficit During
the Planning Period

C. Initiatives for Planning Areas 4,
5 and 6 — Upper Passaic, Lower
Passaic/Rahway and Hackensack
River Watersheds

1. Description of Planning Areas

Planning areas 4, 5 and 6 have been combined in
this chapter because the public water supply systems
in this area have been extensively interconnected dur-
ing the past decade in order to facilitate the transfer of
water from one to the other. As a region, no deficits are
projected through the planning period due to the re-
cent construction of new surface water supplies.
However, since the areas include 45 percent of the
State’s population, considerable caution and continu-
ous attention to these three planning areas is appro-
priate. The projected planning area populations are:

Planning Area Population

1990 2010 2040
4-Upper Passaic River 690,000 704,000 729,000
5-Lower Passaic River 1,896,000 1,786,000 1,687,000
6-Hackensack River 982,000 987,000 996,000
Total 3,568,000 3,477,000 3,412,000

The table below shows water availability (includ-
ing “assumed” approximations of ground water avail-
ability), water demands, and estimated surpluses or
deficits for each of the three planning areas.

Although planning area 6 shows estimated defi-
cits, these values do not reflect the water rights held

by that area for water from planning area 4. The esti-
mated deficits in that area are a result of ample water
in the Hackensack River watershed during the 1986-
88 period, which lowered the amount transfered
from Planning Area 4. When supplies from all three
planning areas are combined, the net effect is that no
regional deficit exists or are projected. However, sev-
eral sub-regional factors must be considered:

B It is unlikely that signicant new ground water
supplies will be developed in planning area 6,
although the available water values include this
possibility based on recharge rates;

B Sub-regional ground water quality and quantity
problems exist in planning area 4 which are

masked by the regional data;

B The effects of population declines on demands
in planning area 5 may be overstated because
the per capita water use rates are based on com-
bined residential, industrial and commercial
(RIC) data. If per capita residential water use
data were available and used, the reduction in
demands would most likely be lower;

B Considerable surface water flows from New York
State are incorporated into the available surface
water safe yields for planning areas 4 and 5, but
these flows are not assured by contract, compact
or court order.

Planning area 4, the Upper Passaic River water-
shed, is the largest of the three areas, extending 622
square miles over Morris, Passaic, Essex, Bergen,
Somerset, Sussex and Union counties, and termi-
nating at Little Falls. Tributaries to the Upper
Passaic River include the Whippany, Rockaway,
Pequannock, Wanaque, Pompton and Ramapo riv-
ers. The majority (72 MGD) of in-region demand is
satisfied by the planning area’s buried valley aqui-
fer systems, despite the fact that this planning area
possesses the largest surface water supplies (406
MGD) by far of any planning area. The Wanaque
and Monksville Reservoir system, Pequannock Wa-
tershed (five reservoirs), and the Point View,
Taylortown, Kakeout, Jersey City (Boonton),

Planning Area Net 1990 1990 2010 2010 2040 2040
Available Water Surplus/ Water Surplus/ Water Surplus/
Water Demand Deficit Demand Deficit Demand Deficit
4-Upper Passaic River 219 mgd 92 mgd 128 mgd 99 mgd 121 mgd 109 mgd 110 mgd
5-Lower Passaic River 363 mgd 372 mgd -9 mgd 356 mgd 7 mgd 343 mgd 20 mgd
6-Hackensack River 147 mgd 155 mgd -8 mgd 163 mgd -16 mgd 170 mgd -23 mgd
Total 729 mgd 619 mgd 111 mgd 618 mgd 112 mgd 622 mgd 107 mgd
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Splitrock, Clyde Potts, and Canoe Brook system
reservoirs all are located in planning area 4, as is
the Passaic Valley Water Commission and New Jer-
sey-American Water Company surface water in-
takes on the Passaic River. The larger surface water
storage systems primarily supply areas outside of
planning area 4. The Monksville Reservoir and the
Wanaque South pump station were partially
funded by the Bond Fund to address projected
deficits in planning areas 4, 5 and 6.

Chapter 3 estimated that there are 94 MGD of
available ground water, for a total estimated avail-
able water supply of 500 MGD in planning area 4.
Since 281 MGD was transferred to other planning ar-
eas in 1986-1988, net available water is thus estimated
at 220 MGD. Since 92 MGD represents the current
(1990) demand, a surplus of 128 MGD is estimated as
being available. However, this “surplus” can only be
understood in the context of planning areas 5 and 6,
to which much of this water is already contracted. It
should be noted also that while a large surplus does
indeed exist, continued increases in ground water
withdrawals may stress aquifers locally. Ground wa-
ter investigations nearing completion in the upper
Passaic and Rockaway River watersheds confirm
this, showing significant declines in the water table
and stream flow reductions in specific reaches where
ground water is depletively withdrawn. The latter ef-
fect can reduce the safe yield of downstream surface
water supply systems. Further assessment is neces-
sary, however, to determine the net effect of depletive
withdrawals and incoming interbasin transfers.

Planning area 5, the Lower Passaic/Rahway River
watersheds, is the next largest of the three planning
areas, covering 347 square miles that extend over
Essex, Union, Bergen, Middlesex and Hudson Coun-
ties. The area includes the Passaic River Basin from
Little Falls to its mouth at Newark Bay, and includes
the Saddle, Rahway and Elizabeth Rivers.

The planning area had a 1990 population of
- 1,900,000 and it is projected to decrease to 1,800,000 in

2010, and further decrease to 1,700,000 by the year
2040. The 1990 water demand was 372 MGD (326
MGD from surface water) and it is projected to de-
crease to 356 MGD in 2010 and to 343 MGD in 2040
with diminishing population. The planning area only
possesses surface water supplies of about 9 MGD
(Rahway and Haledon)’ and an estimated 47 MGD of
ground water, for a total net supply of 56 MGD. As
such, a net deficit of 317 MGD exists. This amount is
largely negated, however, by interbasin transfers from
the Upper Passaic and Raritan basins of 307 MGD,
leaving a final deficit of 9 MGD. This deficit is easily
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satisfied by additional transfers for which ownership
or contractual rights already exist. Since demand is ex-
pected to decrease, the planning area should begin to
experience surpluses within the next decade or two.
Of course, this would essentially be a “paper” surplus;
purveyors will simply reduce the amount of water
they import from adjacent planning areas. It must be
emphasized that current ground water withdrawals
(46 MGD) almost equals the estimated available ground
water supplies; significant withdrawals exist upstream
of the Hackensack Water Company’s Saddle River in-
take. Further ground water development is unlikely.
This will need to be assessed to determine if there are
potential effects on projected surpluses.

Planning area 6, the Hackensack River watershed,
extends from the southern New York border where
the Hackensack River enters New Jersey to Newark
Bay, including the New Jersey portion of the Hudson
River area, and covers 164 square miles in Bergen and
Hudson Counties. Water supply sources in the plan-
ning area consist of the Hackensack Water Company’s
Oradell Reservoir, Lake Tappan, Woodcliff Lake and
Deforest Lake. With the addition of 9 MGD from the
Saddle River (planning area 5) the combined safe yield
of these systems is 74 MGD. Ground water availability
is estimated at 22 MGD, for an available water sup-
ply totaling 96 MGD. As of 1990, 51 MGD (net) was
imported into the Hackensack River watershed, re-
sulting in a net available supply of 147 MGD. Water
demand in 1990 was 155 MGD; thus, an “internal”
deficit of 8 MGD exists in the planning area. How-
ever, the Hackensack Water Company has contracted
rights to about 40 MGD from the Wanaque South
Project; approximately 10 MGD of this amount was
being utilized as of the 1986-1988 period used in the
model. The Hackensack Water Company generally
draws more than the safe yield of the Hackensack
reservoirs during average precipitation periods, but
draws from the Wanaque South Project during drier
periods. With this interconnection, the planning area
in 1990 had an estimated surplus of about 22 MGD.
Since the planning area’s demand is projected to in-
crease an additional 15 MGD by 2040, these two wa-
ter supplies should be sufficient to meet the planning
area’s needs through the 50-year planning period.
However, the actual availability of ground water in
the area should be re-examined and projections ad-
justed accordingly.

2. Planning Issues

Planning areas 4, 5 and 6 are extensively interre-
lated through an interconnection network that allows
for the transfer of water between planning areas.
While planning areas 5 and 6 are shown to be in “in-
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ternal” deficit because of limited available supplies,
these deficits can easily be satisfied by transfers
through this network from planning area 4, which
has a substantial surplus. In all three planning areas
there is an available water supply of 652 MGD. With
net interbasin transfers of 77 MGD from other plan-
ning areas (primarily planning area 10), 729 MGD is
presently available. Current (1990) demand is about
619 MGD and year 2040 demand is anticipated to in-
crease by only 3 MGD.

Consequently, the challenge is not expected to be
in the form of major structural water supply projects;
rather, it is essential that a number of programs be
implemented to ensure that the existing water sup-
plies are preserved and managed well into future.
The apparent surplus is sensitive to changes in popu-
lation (including that which may result upon imple-
mentation of the State Development and Redevelop-
ment Plan), depletive water uses above water supply
intakes and passing flow gauging stations, water
quality, purveyor interconnection operational proce-
dures, continuation importation of water from plan-
ning area 10, and sub-regional deficits (especially re-
garding some ground water areas) that could be re-
solved through use of current surplus supplies. There
is also some evidence that the region’s surplus may
be vulnerable to relatively short but severe drought
periods, as experienced during the summer and fall
of 1993 and in 1995. Periodic reanalysis of these is-
sues and population changes will be critical, espe-
cially as planning areas 5 and 6 are heavily depen-
dent on water supplied from planning area 4.

3. Management Initiative Recommendations

a. Passaic/Hackensack Management/
Operation Simulation Model

It is of upmost importance to possess the most
accurate estimates of water availability and to have
a working knowledge of how improved operations
can increase the region’s ability to withstand
droughts of various intensity as well as to maintain
the region’s water supply over the long-term. The
1960s drought generally is considered the most
severe in this part of New Jersey.

Many activities have taken place over the last
three decades that could potentially increase or
decrease stream flow conditions if a similar drought
were to occur today. Among these activities are
ground water withdrawals and wastewater dis-
charges upstream of intakes and passing flow
gauging stations. As previously suggested, also,
there is no guarantee that the 1960’s drought is the
worse drought possible. There is also a need to

determine if particular water quality improvements
should be made that would allow for maximum
utilization of existing water supplies. During lower
flow periods when treated wastewater makes up an
large fraction of river flow, for example, purveyors
may turn to their reservoir water supply in order
to keep treatment cost down. This may not be the
optimum water supply from a quantity perspec-
tive, however.

It is thus recommended that a detailed model be
developed of the Passaic and Hackensack Rivers
which evaluates the region’s storage facilities’
capability to withstand various drought conditions
and changing demand scenarios. The model should
also include some means of assessing wastewater
flows in the region in order to properly model
available water resources. The model would employ
changes in streamflow as a result of ground water
withdrawals and increases and decreases in waste
water inputs. Concurrent with the development
and testing of the model, it is suggested that an
assessment be made of water quality improvements
under various flow conditions in order to estimate
if using particular supplies at particular periods
could maximize overall supplies. Chapter 7 discusses
some issues regarding wastewater treatment and
water supply management that could have a major
effect on both systems in this region, including issues
of nitrates and ammonia in wastewater discharges.
Potential improvements in management and opera-
tion, and water quality improvements, that could
provide additional safeguards during these periods
could be tested using such a model. Upon comple-
tion of the model, recommendations would follow
regarding the magnitude and timing of any capital
projects management initiatives that may be needed,
as well as any specific water quality improvements.

Among the capital projects that may be consid-
ered are new interconnections within the region and
with adjacent planning areas (such as planning area
10), sharing a Hudson River project with New York
City (if initiated), increasing the size of existing
storage facilities, constructing new storage facilities
(including ASR systems in the buried valley aqui-
fers), and direct and indirect wastewater re-use.
Among the management initiatives to be evaluated
are programs aimed at modifying demand and
improving operations, such as water conservation,
improved drought rule curves, depletive use reduc-
tion programs, and improved coordination among
presently interconnected purveyors.

M Costs - It is estimated that the data acquisition,
monitoring, analysis, development and updat-
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ing costs for the management model are approxi-
mately $500,000. In order to estimate potential
stream flow depletion as a result of ground
water withdrawals, existing ground water
investigations would need to be re-evaluated
and the associated costs are included above. It
may be possible to link the development of
this model with efforts by the North Jersey
District Water Supply Commission and others.

B Benefits - The benefits of this initiative are
dependent on its findings. New interconnec-
tions could ease the impact of drought on local
communities within the region. Improved
management and operation may defer the
need for additional expensive storage facilities.
The importation of highly-treated wastewater
upstream of an intake would result in increased
surface water. The effects associated with the
exportation of wastewater and depletive
ground water withdrawals, as well as the dis-
charge of improperly treated wastewater,
above intakes would decrease the yield. The
model would allow the NJDEP and affected
purveyors to better deal with a severe drought.

B Implementation Schedule - Two years, be-
ginning in 1997.

b. Water Conservation

This management initiative could play a crucial
role in ensuring that planning areas 4, 5 and 6 as a
whole do not reach actual deficits and are capable
of withstanding an intense drought. As such struc-
tural conservation deserves to be prioritized in this
region. Since population growth is projected to be
minimal, emphasis needs to be placed on retrofitting
existing residences, some of which will occur with-
out further government action as fixtures are re-
placed. Demand reductions could be significant
because much of the development in these areas
pre-dates New Jersey’s new plumbing codes for
water conserving fixtures in homes. Also, in order
to provide an adequate buffer during drought,
there is a need to develop specific conservation
measures capable of reducing demands at such time.
The type of conservation measures most suitable
for the particular circumstances of the planning
areas are discussed in more detail in Chapter 7.

M Costs - To be estimated after completion of
the Passaic/Hackensack Management/Opera-
tion Simulation Model. Various modes of con-
servation will be a component that is simulated
in the model.

B Benefits - Deficit will be deferred, as will the
need for additional facilities. Reduced ecologi-
cal stresses. Fewer drought declarations.

M Implementation Schedule - To be based upon
the Passaic/ Hackensack Management/Opera-
tion Simulation Model discussed above.

c. Water Resource Protection

There is a need to ensure that water quality up-
stream of the several potable water supply intakes
in the region continues to be of suitable quality. A
comprehensive watershed management program
is warranted and should be prioritized above the
intakes. Proposed legislation has been discussed in
recent years that would provide the NJDEP with
the authority to establish buffer zones around res-
ervoirs and streams that feed these reservoirs, and
to address pollution sources to water supply water-
sheds. Other draft legislation would focus on the
protection and acquisition of certain source water
protection areas. Because both the Hackensack
River and the Passaic River are interstate water-
bodies, there may be a need for the NJDEP to seek
a memorandum of agreement with New York State
Department of Environmental Conservation
(NYSDEC) to protect water quality of those waters
as New Jersey’s watershed protection program is
implemented in the three planning areas.

Watershed management is growing in impor-
tance in planning area 4 where considerable devel-
opment is being proposed in the New York State
portion (Sterling Forest) of the Wanaque River
watershed. If built, potential water quality degra-
dation may cause the need for additional treatment
of these supplies. The NJDEP will coordinate with
State Legislators in an effort to maintain this area
in its currently undeveloped state in order to protect
the water quality of the Wanaque /Monksville
Reservoir system. This may evolve to a capital pro-
ject if public funds are utilized to purchase these
lands. The cost of purchasing the Sterling Forest
has been estimated at $35 million. New Jersey has
committed $10 million from the 1969 Water Conser-
vation Bond as New Jersey’s share for buying the
land, contingent upon similar commitments from
New York and the Federal government. New Jersey
Green Acres Bond and Passaic County funds have
already been used to purchase the majority of the
Sterling Forest property in Passaic County that
drains into the Wanaque and Monksville Reservoirs.

There is also a large need to protect the quality
of the region’s ground water resources, especially
in planning areas 4 and 5 where significant ground
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water withdrawals exist in a highly urbanized area.
Well head and aquifer recharge protection programs
and septic system management should be priori-
tized in the region. Failing septic systems have often
resulted in the need to install depletive sewerage
collection systems. The NJDEP is presently consid-
ering the development of a watershed management
plan for a major portion of planning area 4.

B Costs - Undetermined at this time. There is an
existing allocation of $3.0 million for well head
protection from the Bond Fund that should be
maintained (see Chapter 7). State funding of
up to $10 million has been committed to the
purchase of Sterling Forest.

M Benefits - Surface water quality will be main-
tained in the region’s watersheds if a watershed
management approach is implemented.
Ground water quality will have an additional
level of protection from current levels if pro-
active ground water programs are impemented.
The cost of potable water treatment should
remain stable.

B Implementation Schedule - A comprehensive
watershed management and ground water
protection initiative should begin in 1996 (see
Chapter 7.A). In addition, a pilot watershed
project was initiated in late 1993 by NJDEP.
The Whippany River watershed located in
Morris County was selected to begin develop-
ing an integrated strategy for monitoring, pro-
tecting and managing water resources on a
watershed basis. A Whippany River Watershed
Management Plan is being developed through
a collaborative process between the NJDEP and
a representative group of “stakeholders” includ-
ing county and local governments, regulated
businesses and industries, environmental and
civic groups and area residents.

4. Capital Project Initiative
Recommendations
There are no capital project initiatives antici-
pated for the planning period of 1990 to 2040
at this time. The Passaic/ Hackensack Manage-
ment/Operations Simulation Model will be
used to identify possible capital project needs.
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D. Initiatives for Planning Areas
10 and 11 — Raritan and South
River Watersheds

1. Description of Planning Areas

These planning areas have been combined in recog-
nition of existing interconnections and the effect on
water supplies in the South River watershed due to
Water Supply Critical Area #1 mandates. The pro-
jected planning area populations are:

Planning Area Population

1990 2010 2040
10-Raritan River 769,000 881,000 1,011,000
1i-South River 322,000 389,000 470,000
TOTAL 1,091,000 1,270,000 1,481,000

Planning area 10, the Raritan River watershed, is the
largest single planning area. It is 925 square miles in
size and incorporates portions of Hunterdon, Mercer,
Middlesex, Monmouth, Morris, Somerset and Union
Counties. The principle waterways are: the North and
South Branches of the Raritan River, the Lamington
River, the Millstone River, Lawrence Brook, and the
Delaware and Raritan (D & R) Canal. The total current
average water demand (1990) in the planning area is
118 MGD (64 MGD from surface water and 54 MGD
from ground water). Approximately 72 percent is pur-
veyor supplied and 12 percent is self-supplied residen-
tial. The remaining 16 percent is self-supplied indus-
trial and agricultural demand.

It is estimated that planning area 10 has 110 MGD
of available ground water and that the New Jersey
Water Supply Authority’s Raritan System has a sur-
face water safe yield of 225 MGD for a total available
water supply of 335 MGD. The 225 MGD is com-
prised of 160 MGD from the Spruce Run and Round
Valley Reservoirs and 65 MGD from the D & R Canal
(through an intake on the Delaware River in planning
area 9). A net total of 122 MGD is transferred out of
the planning area, therefore, the net available water
for planning area 10 is 213 MGD.

Planning area 11, the South River watershed, is 179

square miles in size and incorporates portions of
Middlesex and Monmouth Counties. The watershed
is a tributary to the Raritan River at Sayreville, a
short distance upstream of the Raritan River’s dis-
charge to the Raritan Bay and the Arthur Kill. The to-
tal current average water demand (1990) in planning
area 11 is 84 MGD ( 34 MGD from surface water and
50 MGD from ground water)."” Approximately 75
percent is purveyor supplied and 22 percent is self-
supplied industrial. The remaining 3 percent is self-
supplied residential and agricultural demand.

It is estimated that planning area 11 has 25 MGD of
available ground water and 8 MGD of surface water
safe yield for a total available water supply of 33
MGD. The 25 MGD estimate for ground water avail-
ability is especially important, when compared
against 1990 ground water use of 50 MGD. The South
River planning area is currently unable to adequately
supply water to meet its own demands due to the lack
of available resources. As indicated in Chapter 3, a wa-
ter supply deficit situation existed in planning area 11
as of 1990. The planning area does not have a substan-
tial developed surface water resource to utilize other
than the Farrington Lake water supply, which is inter-
mittently used for the most part by the City of New
Brunswick and has a safe yield of only 8 MGD.

The table below summarizes the information for
water availability, water demand, and surplus or
deficit estimates for each of the two planning areas.

Although planning area 11 shows an estimated
deficit as of 1990, no regional deficit exists due to the
surplus of surface water supplies in planning area 10,
and a regional deficit is not projected to occur until
very late in the planning period.

2. Planning Issues

Due to withdrawals from unconfined aquifers in
comparison to recharge, and due to the findings of
the USGS South River Ground Water Study, it is as-
sumed that very little, if any, additional ground wa-
ter is available in planning area 11 unless artificial re-
charge is used. Ground water use cutbacks of 50 per-
cent have been mandated and implemented in this
planning area since 1990.

Planning Area Net 1990 1990 2010 2010 2040 2040
Available Water Surplus/ Water Surplus/ Water Surplus/
Water Demand Deficit Demand Deficit Demand Deficit
10-Raritan River 213 mgd 118 mgd 95 mgd 141 mgd 72 mgd 164 mgd 49 mgd
11-South River 56 mgd 84 mgd -28 mgd 98 mgd -42 mgd 117 mgd -61 mgd
TOTAL 269 mgd 202 mgd 67 mgd 239 mgd 30 mgd 281 mgd -12 mgd
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The adjacent watershed, planning area 10, is pro-
jected to have a surplus of available water to meet
its own demand needs through the planning period.
As discussed in the South River Basin Water Supply
Study, due to the close proximity of the Raritan Ba-
sin, existing interconnections and the completion of
the Middlesex Water Company’s regional pipeline,
it is assumed that any increased demands in plan-
ning area 11 will be supplied by surface water from
planning area 10 or by conservation, including and
beyond the increased transfers to balance the
ground water use reductions after 1990.

Planning area 10 also supplies a substantial
amount of surface water to planning area 5 through
existing service connections to help meet their de-
mand needs. If there is an increase in the projected
demands of planning area 5, there will be less water
to be supplied to meet the projected growth in de-
mand for planning area 11, thus triggering the
implementation of a new water supply facility
sooner than expected. In addition, planning area 10
provides water to planning area 4 for use in munici-
palities of the southwestern edge of that area.

3. General Recommendations

The NJDEP has projected that a new surface
water supply will be required in the Raritan River
watershed no sooner than the year 2039, to meet
the combined demands of planning areas 10 and
11, and also exports to planning areas 4 and 5. If
conservation methods are used aggressively in the
two watersheds, it is possible that the need for a
new surface water facility could be prolonged be-
yond the planning period. For a generic discus-
sion of the water conservation program, see Chap-
ter 6.A; for a more detailed discussion, see Chap-
ter 7.B and Appendix B. The two planning areas
may also require comprehensive depletive water
use reduction initiatives.

The main objective of the F.E. Walter Reservoir
Modification Project, located in Luzerne County,
PA on the Lehigh River, would be to augment flow
in the Delaware River mainstem to meet water
supply and salinity objectives during low flow pe-
riods in order to deter the threat of salt water
movement upstream from contaminating the
Potomac-Raritan-Magothy Aquifer system. In ad-
dition, the implementation of the F.E. Walter Reser-
voir Modification Project would provide an extra
20 MGD of safe yield to planning arca 10 by sup-
porting flows in the Delaware River that could be
transferred to the Delaware and Raritan Canal and
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defer the need for a new surface water supply until
sometime after this planning period. However, the
EE. Walter Reservoir Modification Project may not
be implemented until a funding mechanism is au-
thorized by a modification to the Delaware River Ba-
sin Compact.

4. Management Initiative Recommendations
a. Ground Water/Surface Water Management

A preliminary investigation of conjunctive water
use of aquifers and ASR should take place. Available
ground water in planning area 11 could be increased
through the artificial recharge of Raritan surface
water from high flow conditions. Planning area 11
could then use Raritan surface water in conjunction
with its own stored ground water during drought
conditions, which may increase the availability of
water in both planning areas.

Bl Costs - $100,000.

B Benefits - Conjunctive water use is considered
synergistic; the yields of two water sources
used conjunctively would be greater than the
yields of the sources used independently. Thus,
the resource is able to be used for an extended
period of time. Also, conjunctive water use
delays the need for a capital-intensive project
by using existing or proposed interconnections.

B Implementation Schedule - 1999 /2000.
b. Interconnections

A substantial amount of planning area 10’s water
is currently transferred through existing service
connections to planning areas 4 and 5. An evaluation
could be made to determine the feasibility of re-
ducing these transfers of water while subsequently
substituting that water with excess surface water
from the Upper Passaic watershed as a method to
delay a new surface water supply facility.

M Costs - No cost will be incurred for this evalu-
ation unless future monitoring shows a surplus
of water in planning areas 4, 5 and 6.

B Benefits - The potential exists that the initia-
tion of such a project will defer the need for
a water supply project in planning area 10
bevond the planning period.

B Implementation Schedule - To be determined
upon completion of the Passaic/Hackensack
Management/Operation Simulation Model.
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5. Capital Project Initiative Recommendations
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The Eastern Rarit, in Water S asibilit
Study determined that the most cost-effective water
supply project to be implemented in the planning
areas is the Kingston Quarry Reservoir. This project
was proposed by Trap Rock Industries, Inc. as the
eventual reclamation plan for their rock quarry
when operations cease. The quarry is located in
Franklin Township, Somerset County, directly
adjacent to the Delaware and Raritan Canal and
Millstone River. The quarry would store unused
Delaware and Raritan flows and high flows from
the Millstone River. Water diversions from these
two sources will flow by gravity into the reservoir
and water storage releases will be pumped back to
the Delaware and Raritan Canal. The reservoir
would provide an additional safe yield of 65 MGD
to planning area 10. This project is a viable option
only if institutional issues can be resolved with Trap
Rock Industries, Inc., the owner of the quarry. These
issues include the legal terms of turning the site
over to the State, guaranteeing a schedule for State
acquisition, and providing the necessary reservoir
storage volume at the required time of transference.

In the event that the Kingston Quarry is not ready
to be converted to a storage facility before demand
exceeds the existing yield of the Raritan River
watershed, the second most cost-effective water
supply project, the Confluence Pumping Station,
will be implemented. This project would be located
where the North Branch and the South Branch of
the Raritan meet to form the mainstem of the
Raritan River at the boundaries of Branchburg,
Bridgewater and Hillsborough Townships in
Somerset County. A 200 MGD intake and a
pumping station would be located at this site in
Branchburg Township which, along with a 12 mile
long, 96 inch diameter force main, will convey water
to the Round Valley Reservoir. The new force main
would allow water to be pumped to Round Valley
for storage and, conversely, allow Round Valley
water to be released to the Raritan system farther
down-stream of the Confluence. The Confluence
Pumping Station will provide an additional 53
MGD of safe yield to planning area 10. In both
cases, the New Jersey Water Supply Authority
(NJWSA) will be the project sponsor.

In either event, the Six Mile Run Reservoir site
in Franklin Township, for which land has already
been purchased and feasibility studies completed,

should remain as a potential, viable water supply
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reservoir at any time.

B Costs - Kingston Quarry Reservoir (estimated
capital cost of $57 million or $0.88 million/MGD).
Confluence Pumping Station (estimated capital
cost of $71 million or $1.34 million/MGD).

B Benefits - If these projects are implemented
(dependent upon previously-mentioned initia-
tives), the planning areas will have a sufficient
supply of available water through the planning
period of 1990 to 2040.

B Implementation Schedule - The implementa-
tion of the Kingston Quarry Reservoir or the
Confluence Pumping Station will be determined
from continuous monitoring of the study area.
The surface water demand will serve as “triggers”

for when specific actions should be taken.
b. Water Conservation

Much of the development in planning areas 10
and 11 predates existing water conservation require-
ments of the State plumbing code. Retrofitting by
homeowners is likely to take many decades. A
program of aggressive water conservation through
retrofitting and alternative landscape management
could delay the need for a new surface water supply
facility. The costs of such an initiative should
be compared to the benefits of delaying the
capital project.

B Costs - $50,000 for feasibility study to com-
pare costs and benefits of an aggressive
structural water conservation program.
Unknown costs for implementation.

M Benefits - Delayed need for a new surface
water supply project.

M Implementation Schedule - 1999
feasibility study.
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E. Initiatives for Planning Areas
13,15 and 16 — Manasquan,
Metedeconk and Toms River
Watersheds

1. Description of Planning Areas

Planning areas 13, 15 and 16 cover the east central
portion of the state, including the Manasquan,
Metedeconk and Toms River watersheds. The three
planning areas are combined and analyzed together
due to their proximity and shared water supply prob-
lems and potential solutions."

Planning area 13, the Manasquan River watershed,
is the smallest of the three, covering 82 square miles
in Monmouth and Ocean Counties. Planning area 15,
the Metedeconk River watershed, is 123 square miles
in size and incorporates portions of Monmouth and
Ocean Counties. The largest of the three planning ar-
eas is 16, the Toms River watershed, which extends
over 209 square miles in Monmouth and Ocean Coun-
ties. The projected planning area populations are:

Planning Area Population

1990 2010 2040
13-Manasquan River 91,000 104,000 115,000
15-Metedeconk River 136,000 157,000 188,000
16-Toms River 205,000 283,000 369,000
TOTAL 432,000 544,000 672,000

The major surface water sources that supply this
region are the Glendola and Swimming River Reser-
voirs (located in planning area 12), Manasquan Res-
ervoir (an off-stream, pumped storage reservoir lo-
cated in planning area 13), and the Metedeconk River
(located in planning area 15). The Metedeconk River
is only used when stream flows exceed the passing
flow. The major aquifer systems utilized for water
supply include the Englishtown, Cohansey, Kirkwood
and Potomac-Raritan-Magothy formations. The 1990
water use from surface water sources in this region
was approximately 13 MGD (all from planning area
13, as the Metedeconk River supply came on line in
1989 after the 1986-1988 period used to estimate 1990

demands). Water use from confined and unconfined
aquifers was about 53 MGD.

The table below shows water availability, water
demand and surplus/deficit estimates for each of the
three planning areas.

2. Planning Issues

Planning areas 15 and 16 have significant estimated
water supply deficits projected which may require
the implementation of new initiatives. Further com-
plicating the picture is the fact that the combined
planning areas are located partially or entirely in Wa-
ter Supply Critical Area #1, where water supply re-
ductions from confined aquifers have been mandated.
The Water Supply Critical Areas program serves to
limit, and in some cases reduce, the use of water from
overdrafted aquifers. Another planning issue is a lo-
calized problem of saltwater intrusion in the Point
Pleasant area on the coastal barrier islands. A large
portion of planning area 16 is located within the New
Jersey Pinelands, where restrictions have been placed
on water withdrawals. Further stress will be placed on
the water supply situation in the future, since it is esti-
mated from projections in population that the region is
expected to grow substantially through the planning
period 1990 to 2040, as noted earlier in the table.

The region faces high peak water demands during
summer months. Increasing the amount of water
supplies drawn from shallow aquifers may cause
streamflow depletion. Additional challenges facing
the area include a lack of potential surface water res-
ervoir sites and the fact that a majority of the area is
proposed to be sewered. All regional wastewater
treatment plants in this region discharge to the ocean.
This represents a large scale depletive water use
which may have long-term impacts on water sup-
plies. The shallow aquifers in the area are also vul-
nerable to pollution due to the permeable soils which
exist. In conclusion, this region is faced with critical
challenges which need to be addressed.

A study completed by the USGS in 1977 in coop-
eration with the NJDEP entitled “Digital Computer
Simulation Model of the Englishtown Aquifer in the
Northern Coastal Plain of New Jersey” discussed this

Planning Area Net 1990 1990 2010 2010 2040 2040
Available Water Surplus/ Water Surplus/ Water Surplus/
Water Demand Deficit Demand Deficit Demand Deficit
13-Manasquan River 26 mgd 13 mgd 13 mgd 15mgd 11 mgd 18 mgd 8 mgd
15-Metedeconk River 11 mgd 15 mgd -4 mgd 19 mgd -8 mgd 26 mgd -14 mgd
16-Toms River 22 mgd 38 mgd -16 mgd 49 mgd -27 mgd 62 mgd -40 mgd
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aquifer which supplies water for Monmouth and
northern Ocean Counties. This report documents
aquifer level declines of 140 feet in coastal areas.

Another USGS study completed in 1979, “Geohy-
drology and Digital-Simulation Model of the Farrington
Aquifer in the Northern Coastal Plain of New Jersey” il-
lustrated potential drawdown levels of the aquifer near
Sayreville of greater than 150 feet by the year 2000.

A 1989 USGS study, “Simulated Effects of Future
Withdrawals on Water Levels in the Northeastern
Coastal Plain Aquifers of New Jersey” demonstrated
the effects of increased and reduced withdrawals on
the Wenonah-Mount Laurel, Englishtown, upper and
middle PRM. The simulations showed that:

B the reductions of withdrawals should cause
significant recoveries of simulated water levels
(as has occurred in reality);

B unrestricted rates of withdrawal will cause
major cones of depression;

W the ground water system responds quickly to
changes in withdrawals; and

B withdrawals in one part of the system affect
ground water levels and flow elsewhere in
the system.

The NJDEP is currently undertaking a study with
USGS to evaluate the effects of freshwater diversions
on estuarine water quality. While only preliminary
findings are available to date, this study addresses
this study region. The preliminary simulation results
indicate that recent ground water withdrawals have
resulted in average base flow depeletion of up to 11
percent of predevelopment base flow in some streams.
Projected withdrawals at full allocation would further
reduce average base flow of Toms River, Metedeconk
River and Kettle Creek by about 2, 8 and 15 percent,
respectively. Seasonal depletion of Toms River,
Metedeconk River and Kettle Creek would reach
about 3, 14 and 26 percent, respectively. The USGS is
also conducting for NJDEP a study entitled “Evalua-
tion and Monitoring of Stress-Induced Hydrologic
Responses in Wetland Areas” intended to provide the
ground water management tools to effectively man-
age the resource while minimizing adverse effects on
ground water systems in wetland areas. The USGS is
also developing siting criteria for shallow water sup-
ply wells in the area.

3. General Recommendations

Potential solutions to the water supply situation in
this region include utilization of unallocated Manasquan
Reservoir water in combination with conjunctive wa-
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ter use of aquifers. This, however, may only be a par-
tial solution. As the table above shows, an estimated
deficit of 46 MGD might be realized by 2040. As such,
another major regional project may be needed in the
decades to come. First, however, the estimated water
supply availability and demand numbers need to be
evaluated with greater detail and accuracy. In the
event that a deficit is verified, the following initia-
tives should be evaluated: water conservation pro-
gram, comprehensive depletive water use reduction,
management of ground water withdrawals, an inter-
connections project, flood skimming during high
flow and aquifer use during low flow, conjunctive
water use of shallow aquifers during winter and con-
fined aquifers during summer. Protection of existing
aquifer recharge and water quality (both surface and
ground water) is also needed. For a generic discus-
sion of these initiatives, see Chapters 6 and 7.

4. Management Initiative Recommendations
a. Ground Water Resource Assessment

A comprehensive hydrogeologic investigation is
currently being conducted by the USGS in coopera-
tion with NJDEP in this region to assess ground
water resources and estimate availability that would
not impair ground or surface water resources over
the long or short term. A detailed analysis of the
estimated water supply availability, demand, and
deficit numbers generated during the NJSWSP and
as previously listed in the table needs to be defined
with specific accuracy in order to reach a final con-
clusion on the region’s water supplies. This analysis
should address the shallow aquifer and stream
system (Phase I) and then link these results with
an analysis of the confined aquifer systems (Phase
I0). As part of this effort, a re-examination of popu-
lation and demand projections should occur to
ensure that demands are not overestimated or
underestimated.

B Costs - the cost of the assessment would
be approximately $500,000, including
current studies.

B Benefits - the assessment would provide the
necessary information needed to estimate
ground water availability and then be used to
evaluate ground water optimization options.
Also, the assessment should help provide
information regarding the adequacy of current
Water Supply Critical Area cutbacks.

B Implementation Schedule - it is recommended
that this assessment be completed as a high
priority. It can be linked with other efforts
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in the same region, such as the Barnegat
Bay Estuary Project that has a scheduled
completion date of 1998.

b. Water Resource Optimization Alternatives

The combined planning areas utilize about 66
MGD and have a total depletive water use of
approximately 45 MGD. There is a significant
amount (about 70% of total water use) of water
which is discharged to the ocean after treatment.
The ground water resource assessment should be
utilized to evaluate water resource optimization
alternatives. If selected optimization alternatives
appear to be impractical, then an interconnections
project may be required as discussed in the capital
project initiatives chapter below. For these planning
areas, it is important to determine what types of
scenarios can be implemented for the eventual
multiple uses of this depletive water.

Several options are available that should be
analyzed. Conjunctive water use of shallow and
confined aquifers, of surface waters (i.e., through
high-flow skimming) and aquifers, and of surface
waters and Aquifer Storage and Recovery are
possible new sources. Improved locations for wells
and well fields should be considered. Interconnec-
tions with planning area 13 (the Manasquan Reser-
voir) is also possible, if more water is available from
that system than needed for planning area 12. The
potential for increasing Manasquan Reservoir safe
yields through conjunctive water use should be
considered as part of that analysis. Water conser-
vation is another option, most likely as a comple-
ment to other actions. The alternatives analysis
should address each of these and others that are
developed through the planning process.

This region could benefit from the development
of an aggressive water conservation program. The
aim should be at reducing per capita residential
and commercial demand, as well as unaccounted
for water. Some examples of water conservation
measures that should be included are: limited out-
door irrigation, leak detection, installation of water
saving devices, reductions in excessive water system
pressure, low water use landscaping, and reuse and
recycling. Also, there should be a need to develop
conservation measures to help prevent baseflow
reductions on streams caused by depletive ground
water withdrawals in the Cohansey aquifer. Addi-
tionally, the water purveyors in the region could
have a substantial impact if they were to implement
an aggressive water conservation program.

M Costs - To be determined based on revised
deficit analysis using new ground water
availability estimates. The alternatives analysis
should be allocated $500,000 until improved
estimates are available.

M Benefits - This planning region will benefit
from a thorough examination of alternatives
to select the optimum mix of management
and capital project initiatives from water
supply, financial cost and environmental cost
perspectives. The alternatives analysis will
provide a good focus for the feasibility study
(see below).

M Implementation Schedule - study of these
water resource ontimization alternatives

should be implemented following the ground
water resource assessment if it concludes that
a significant deficit is still projected, as noted
in (a) above. Study would most likely begin
in 1998 or 1999.

5. Capital Project Initiative Recommendations

a. Feasibility Study/Interconnections Project

If the water resource optimization options indi-
cate that capital projects are required to address an-
ticipated deficits, then a feasibility study should be
conducted to determine the most appropriate scope,
sizing, mix, costs and design of capital projects.

M Costs - approximately $500,000.

M Benefits - The feasibility study will provide
sufficient information through a public process
to allow final management and capital project
initiatives to be selected and implemented by
a collaborative approach involving water
purveyors, wastewater discharge systems,
local governments and the NJDEP.

M Implementation Schedule - to be developed
as a high priority and to be initiated once
the results of the Ground Water Resource
Assessment previously mentioned under (a)
are completed and the results warrant this
recommendation.
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F. Initiatives for Planning Areas
14 and 17 — Rancocas Creek
and Camden Delaware
Tributaries Watersheds

1. Description of Planning Areas

Planning areas 14 and 17 cover the west central
portion of New Jersey, including the Rancocas Creek
and the Camden Delaware Tributaries watersheds.
The two planning areas were analyzed jointly due to
their proximity and shared water supply problems
and potential solutions.

Planning area 14, the Rancocas Creek watershed, is
the largest of the two, extending 696 square miles
and incorporating portions of Burlington, Camden,
Mercer, Monmouth and Ocean Counties. Planning
area 17, a group of small tributaries to the Delaware
River, is about 295 square miles in size and incorpo-
rates portions of Burlington, Camden and Gloucester
Counties. The 1990 population for the combined area
was approximately 1,232,000 people, which is about
16% of the total statewide population of 7,730,000.
The projected planning area populations are:

Planning Area Population

1990 2010 2040
14-Rancocas Creek 690,000 704,000 729,000
17-Camden Delaware 669,000 702,000 747,000
Total 1,232,000 1,327,000 1,439,000

The major surface water source that supplies
this region is the Delaware River. The major aqui-
fer systems utilized for water supply include the
Potomac-Raritan-Magothy, Mt. Laurel-Wenonah,
Englishtown, Cohansey and Kirkwood formations.
The 1990 surface water use in this region was ap-
proximately 69 MGD. Ground water use from
both confined and unconfined aquifers was about
150 MGD.

The table below shows water availability, water
demand, and surplus/deficit estimates for each of
the two planning areas.

2. Planning Issues

The above analysis confirms that planning area 17
possesses a serious estimated water supply deficit
and should require alternatives on an immediate ba-
sis. Most of both planning areas are located in Water
Supply Critical Area #2, where recent restrictions are
reducing ground water withdrawals to reduce stress
on the aquifer, allow for increased replenishment and
recovery of the potentiometric head, and thereby re-
ducing the potential for saltwater intrusion. Another
planning issue is that large portions of planning area
14 are located within the New Jersey Pinelands which
have water use restrictions, placing further constraints
on the water supplies. Last, a significant increase in
population is projected for the region through the
planning period 1990 to 2040. The chailenge for this
region is to implement initiatives to ensure an ad-
equate water supply for the projected and current
populations while reducing stresses on the aquifers.
Based on previous feasibility studies and new laws,
actions are taking place to achieve these objectives.

3. General Recommendations

The primary solutions to the water supply situa-
tion in this region are the Tri-County Project and sub-
regional alternatives outside of the current service
area of the project, such as: A-2250 implementation,
water conservation, conjunctive use, aquifer storage
and recovery wells, and management of ground wa-
ter supplies. For a generic discussion of these initia-
tives see Chapter 6.A and Chapter 7.

4. Management Initiative Recommendations
a. Ground Water Supply Management

Continued evaluation by local entities and NJDEP
of alternative water supplies is recommended for
those municipalities and new growth areas in the
region not anticipated to be tied into the Tri-County
service area for water supplies. The ground water
supplies have been shown to be overstressed in the
confined portion of the PRM formation and are
also subject to regional contamination in the out
crop/recharge portions of planning area 17. Addi-
tional supplies of approximately 8 to 16 MGD

Planning Area Net 1990 1990 2010 2010 2040 2040
Available Water Surplus/ Water Surplus/ Water Surplus/
Water Demand Deficit Demand Deficit Demand Deficit
14-Rancocas Creek 136 mgd 101 mgd 36 mgd 120 mgd 16 mgd 135 mgd 1 mgd
17-Camden Delaware 49 mgd 118 mgd -70 mgd 128 mgd -80 mgd 142 mgd -94 mgd
TOTAL 185 mgd 219 mgd -34 mgd 248 mgd -64 mgd 277 mgd -93 mgd
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could be obtained locally from the Cohansey Sand
aquifer as discussed in the consultant’s report for
the NJSWSP efforts. An evaluation of potential new
Cohansey ground water development opportunities
should be undertaken in the southeastern portion
of planning area 17 that is not anticipated to have
access to Tri-County Project water in the near future,
and in the Pinelands area to serve development in
planning area 14. In both cases, use of shallow
aquifers should be complemented by well head
and aquifer recharge protection efforts to ensure
that these new supplies are not impaired in the
future. The results and findings of ground water
studies should be integrated to form a ground water
optimization plan for the region. In addition, a
Wetlands Impact Study that is now underway will
help determine the quantity of water available from
the Cohansey. Last, the results of the Confined
Ground Water Optimization Study currently in
progress should be used to determine if modifica-
tion of water use patterns is required and what
monitoring should be established to verify the
study results.

Of future concern in the Camden Metropolitan
Area is the maintenance of continued water quality
in an area where contamination sites are ubiquitous
and interspersed with numerous water supply wells.
There will probably be continuing efforts to manage
hazardous waste sites in the area; these efforts
should include reinjection of treated water from
contaminated sites, anticipation of water supply
effects and development of suitable treatment
technologies. There are also threats of contamination
from Pennsylvania under the Delaware River
which are being evaluated jointly by Pennsylvania
Department of Environmental Protection and NJDEP.

B Costs - the cost of the above initiatives, other
than existing studies and ground water pro-
tection efforts described elsewhere is ap-
proximately $200,000.

B Benefits - continued analysis of ground water
alternatives will provide updates on progress
toward reducing stresses on the confined
aquifers, improve selection of new well sites
to minimize the potential for well contamina-
tion and environmental concerns, and high-
light priorities for ground water protection.

B Implementation Schedule - these initiatives
represent a high NJDEP priority and should
be initiated immediately following adoption
of this plan.

5. Capital Project Initiative Recommendations

a. Tri-County Project

The NJSWSP continues to support implementa-
tion of this project, as recommended by the 1982
Plan (as updated). The Water Supply Critical Area
legislation (A-2250) which allows the NJDEP to
restrict withdrawals on stressed aquifers should be
implemented as expeditiously as possible. A critical
aspect of implementation is the Tri-County Project
(funded and owned by the NJ American Water
Company) which is located in planning area 17.
This project utilizes the Delaware River as the
source of supply. The plans are to expand the
treatment plant (constructed with a modular design
allowing 10 MGD expansions) as needed based on
contracts with water supply systems that must
reduce their use of the PRM aquifers. The Tri-County
Project can be expanded in stages up to 100 MGD as
necessary. In addition, the Tri-County Project can be
complemented by aquifer storage and recovery for
purveyors with high peak summer demands.

M Costs - the costs of the Tri-County Project are
estimated at $170 million, which is being
funded fully by New Jersey-American Water
Company, including a $100 million loan from
the Economic Development Administration.

M Benefits - This project will mitigate overpump-
age in the confined portion of the PRM aquifer.
The Tri-County Project should provide a major
portion of the water needed in planning area
17, with the exception of the southern and
eastern portions where municipalities are
seeking alternative sources, such as the
Cohansey Sand aquifer either from planning
area 17 or 20.

B Implementation Schedule - The initial phase
of the Tri-County Project treatment plant was
completed in December, 1995.
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G. Initiatives for Planning Area
18 — Mullica River Watershed

1. Description of Planning Area

Planning area 18, the Mullica River watershed,
is 733 square miles in size and incorporates por-
tions of Atlantic, Burlington, Camden, Cape May
and Ocean Counties. The principle waterway in
the planning area is the Mullica River. The total
current average water demand (1990) in the plan-
ning area is 130 MGD (90 MGD from ground water
and 40 MGD from surface water). The majority of
the ground water demand is diverted from the
Cohansey aquifer. Approximately 62 percent is
self-supplied agricultural; 22 percent is purveyor
supplied. The remaining 16 percent is self-supplied
residential and industrial demand. The projected
planning area populations are:

Planning Area Population
1990 2010 2040
18-Mullica River 220,000 247,000 284,000

It is estimated that planning area 18 has 64 MGD
of available ground water and 9 MGD of surface
water safe yield for a total available water supply of
73 MGD. Only 1 MGD is transferred into the plan-
ning area. The table below shows water availability,
water demand, and surplus/ deficit estimates for
planning area 18.

2. Planning Issues

As indicated in Chapter 5, an estimated water
supply deficit situation exists in the Mullica River
watershed. The reliability of this estimated deficit is
highly questionable due to uncertainties regarding
the amount of agricultural surface water withdraw-
als (e.g., for cranberry and blueberry farming) in the
area. Revised analyses are needed to determine the
actual amount of these withdrawals, the time which
they occur and what percentages are consumptive
or depletive in nature. If these surface water and
shallow aquifer withdrawals are occurring during
low-flow periods, there may be an increased poten-
tial for saltwater intrusion into the estuaries. There
have been some baseline data collected from the
“Estuary Impact Study” by USGS and NJGS to de-

termine where the salt front is located in the Mullica
Basin. In addition, it must be recognized that under
severe drought conditions, the farmers in this plan-
ning area may face shortages of available surface
water because their supplies are not backed by safe
yields based on reservoir storage.

3. General Recommendations

The primary recommendation is to develop a
more reliable deficit analysis for this planning area.
However, regardless of the deficit analyses, the high
level of agricultural use indicates that continued at-
tention to water conservation methods for all types
of water users in planning area 18 is appropriate. In
addition, the Atlantic County Water Supply Imple-
mentation Plan (draft) is recommending that a wa-
tershed management plan be developed for this
planning area. For a more detailed discussion of the
water conservation program, see Chapter 7.B. The
following initiatives listed below are more specific
for the management of the water resources in plan-
ning area 18.

4. Management Initiative Recommendations
a. Database for Withdrawals

The NJDEP, along with the New Jersey Depart-
ment of Agriculture, should coordinate a definitive
measurement of ground and surface water agricul-
ture uses, when withdrawals and releases take place,
and whether they are consumptive or depletive in
nature. The creation of this database should elimi-
nate any “double counting” of water that may be
occurring in the planning area. The timing of with-
drawals/releases should then be compared to
stream flow data to determine if any adverse effects
are taking place. Once a standard method is in
place, modifications to the NJDEP’s Water Balance
Model database should be formulated to track
the withdrawals.

B Costs - $70,000.

B Benefits - Water availability for the planning
area will be better known. An improved account-
ing of water use in the planning area may
significantly alter the water deficits which
are projected.

M Implementation Schedule - 1997 or 1998.

Planning Area Net 1990 1990 2010 2010 2040 2040
Available Water Surplus/ Water Surplus/ Water Surplus/
Water Demand Deficit Demand Deficit Demand Deficit

18-Mullica River 74 mgd 130 mgd -56 mgd 156 mgd -84 mgd 161 mgd -87 mgd
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b. Shallow Aquifer Study

If information gathered from initiative (a) proves
that the amount of water withdrawals reported by
agricultural users is correct, an expansion of the
recently conducted shallow aquifer study should
occur. Approximately 73 MGD of withdrawals
from the Cohansey aquifer are being reported at
this time. The available ground water based on 10
percent of recharge for the planning area is only
estimated to be 63 MGD. Overpumping of the
Cohansey could cause adverse effects such as
baseflow reductions in the Mullica River or the
inducement of the salt front into the estuaries.

B Costs - $300,000.

B Benefits - Determination of ground water
availability would replace the existing 10
percent planning threshold and allow for a

better understanding of the resource limits.

M Implementation Schedule - Phase 1 com-
pleted; Phase 2 (if needed) 1999-2000.

5. Capital Project Initiative Recommendations

No capital project initiatives are recommended
at this time.
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H. Initiatives for Planning Areas 20
and 21 — Salem, Cohansey and
Maurice River Watersheds

1. Description of Planning Areas

Planning areas 20 and 21 cover the south-west por-
tion of the State and are comprised of the Salem,
Cohansey and Maurice River watersheds. These
planning areas have been combined in this chapter
based on the planning assumption that a water sup-
ply deficit exists in planning area 21 that could be re-
solved in connection with the related water resources
in planning area 20 through a regional solution. The
two planning areas demonstrate similar
hydrogeologic, demographic and environmental
characteristics and issues.

Planning area 20 is the Salem River watershed. It
encompasses 368 square miles including parts of Sa-
lem, Gloucester and Cumberland Counties. Planning
area 21 includes the Maurice and Cohansey River
watersheds. The area is 605 square miles that in-
cludes portions of Cumberland, Gloucester, Salem
and Atlantic Counties. The projected planning area
populations are:

Planning Area Population

1990 2010 2040
20-Salem River 69,000 72,000 77,000
21-Maurice River 191,000 215,000 248,000
Total 260,000 287,000 325,000

Both planning areas receive their water from
ground and surface supplies; however planning
area 21 receives nearly all of its average 63 MGD
withdrawal from ground water supplies. Planning
area 20 is more evenly distributed between surface
and ground water uses although industrial surface
water withdrawals account for about 10 MGD of
the 17 MGD average annual surface water with-
drawal. Other than industrial use, the majority of
surface water used in the planning areas are stipu-
lated withdrawals for agricultural users (i.e., sur-
face water sources that lack safe yields).

The majority of ground water withdrawn is from
the unconfined Kirkwood-Cohansey aquifer system.2
The confined aquifers are subject to saltwater intru-
sion, and are contained partially within Water Supply
Critical Area No. 2. The table below shows water
availability, water demand, surplus and deficit esti-
mates for each of the planning areas.

2. Planning Issues

Planning area 21 is estimated to be in deficit be-
cause there is no surface water storage (and therefore
no safe yield) and because ground water use exceeds
the estimated total available ground water supply of
54 MGD. Ground water supplies in planning area 20
that are potential water sources to meet planning
area 21 demands may not be readily accessible be-
cause of their location in the Pinelands, their suscep-
tibility to saltwater intrusion or their location in Wa-
ter Supply Critical Area No. 2. In addition, the east-
ern portion of planning area 21 includes a part of the
New Jersey Pinelands and the southern portion of
the planning area has extensive coastal wetlands,
which could limit the potential for unconfined aqui-
fer use. The confined aquifers of the two planning ar-
eas are subject to upconing of ancient saltwater that
is contained within the hydrogeologic unit.

The challenge facing planning area 21 should be to
determine if ground water optimization schemes can
resolve potential water supply problems. This should
be determined once the extent of the problem is known.
Ground water is available in the planning areas;
however, it must be developed strategically. Deple-
tive water use and stipulated withdrawals could also
continue to challenge planning area 21.

The challenge facing planning area 20 is the protec-
tion and optimum use of its present resources.
Present supplies in planning area 20 should be care-
fully monitored in order to prevent the demand from
exceeding available water. Base flow reduction could
continue to be a challenge for the planning area, be-
cause streams in southern New Jersey derive a large
percentage (on the order of 80 to 90 percent) of their
total annual flow from ground water, with only a
small percentage of flow coming from surface runoff.
In addition, further evaluation of current surface wa-

Planning Area Net 1990 1990 2010 2010 2040 2040
Available Water Surplus/ Water Surplus/ Water Surplus/
Water Demand Deficit Demand Deficit Demand Deficit
20-Maurice River 43 mgd 31 mgd 12 mgd 34 mgd 9 mgd 35 mgd 8 mgd
21-Salem River 54 mgd 63 mgd -9 mgd 72 mgd -18 mgd 77 mgd -23 mgd
TOTAL 97 mgd 94 mgd 3mgd 106 mgd -9 mgd 112 mgd -15 mgd
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ter uses is needed to determine their impacts during
low-flow periods.

Other issues affecting water availability in the
planning areas include the inclusion of the Maurice
River in the Wild and Scenic River Program and sig-
nificant ground water contamination problems. Wa-
ter withdrawals by PSE&G Nuclear Power Plant
from wells tapping the Wenonah-Mount Laurel aqui-
fer have been documented with increasing chloride
levels as reported by USGS in “Distribution of Chlo-
ride Concentrations in the Principal Aquifers of the
New Jersey Coastal Plain, 1977-1981"; therefore, this
aquifer could also have limited resources.

Recognizing the potential for water supply con-
hie araa NIDEP initiated chiidiog H‘\rnn(ﬂﬁ
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USGS to analyze water resources in planning area 20
that will complement and be linked to existing stud-
ies in planning area 21. A ground water resource as-
sessment (Phase I) already exists for the upper
Maurice River watershed and is being completed in
planning area 21. The studies result in a water budget
to calculate rates of recharge to the Cohansey aquifer
in the watersheds. The studies also determine inter-
actions between ground water flow systems of
surficial aquifers and the surface water system of the
basins. Another study, “Hydrologic Feasibility of Wa-
ter Supply Development of Confined Coastal Plain
Aquifers” will result in identification of hydrologi-
cally feasible scenarios and areas for water supply
development and identify the locations of the saltwa-
ter front for each of the confined aquifers. The study
will prioritize watersheds that have the greatest po-
tential for overdraft and will include modeling of the
area with a ground water simulation model.

Recent results indicate that most of planning areas
20 and 21 are in close proximity to one or another
saltwater front. A study by the USGS in cooperation
with the NJDEP entitled, “Water Levels in Major Ar-
tesian Aquifers of the New Jersey Coastal Plain”
documents saltwater intrusion and cones of depres-
sion of the aquifers in the region. The study on the
“Evaluation and Monitoring of Stress-Induced Hy-
drologic Responses in Wetlands Areas” will deter-
mine what are baseline or natural effects in the wet-
lands and how water enters the system.

3. General Recommendations

Planning area 21 water deficits could be a result of:
1) withdrawals from surface supplies that are not
supported by storage; and 2) the relationship be-
tween available ground water and total ground water
withdrawals, depletive water use and contamination.
The following management initiatives are meant to
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assist local water managers to make planning deci-
sions about regional water supplies.

4. Management Initiative Recommendations
a. Stipulated Withdrawal Status Report

Because permitted and agricultural surface water
withdrawals that lack safe yields are a concern in
planning areas 20 and 21, an examination of these
“stipulated” withdrawals should be conducted for
both planning areas. This report would serve as the
basis for determining if low-flow conditions in
streams are reduced or prolonged by such with-
drawals. The report would identify and quantify
who and where these withdrawals are a actually a
problem and result in a modification to the Water
Balance Model as appropriate.

M Costs - $25,000 for the report.

B Benefits - identifying surface water with-
drawals that may either face cutoffs during
droughts or that may prolong low flow condi-
tions in the planning areas to the detriment of
surface water ecosystems.

B Implementation Schedule - 1998 “Stipulated
Water Withdrawal Report For Planning Areas
20 and 21.”

b. Future Ground Water Investigations

The ground water resource assessments are pro-
viding baseline data for the shallow aquifer systems
of planning areas 20 and 21. A Phase II study will
then link the surficial and confined aquifers and
the surface water systems of these watersheds to
provide an analytical tool that will assist in the
selection of water supply alternatives.

M Costs - $400,000 for remaining Phase I and
all Phase II studies.

M Benefits - Understanding the relationships
between surface water and surficial aquifer
systems could provide water managers with
tools for water supply planning by allowing
them to create a ground water development
plan for their planning area. The data gathered
for the region would be used to implement a
long-term water supply plan.

M Implementation Schedule - 1995 - 1998 Phase
I and Phase II Ground Water Resource Assess-
ment for Planning Areas 20 and 21.

c. Future Ground Water Feasibility Study

The Confined Coastal Plain Study should provide
the baseline data on the optimal use of the confined
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aquifers. This information in conjunction with that
from the shallow aquifer study will then need to
be used to estimate water available and associated
costs under various pumping scenarios resulting
in a ground water feasibility study.

M Costs - The cost of a water supply feasibility
study that would explore the benefits of
utilizing various optimization alternatives
would be approximately $125,000.

M Benefits - The near total reliance on ground
water, saltwater intrusion concerns and the
adjacent water supply critical area, make pro-
tection and optimum development of avail-
able water resources important to planning

nnnnn M anmAd 21
aicasd avu alill <1,

B Implementation Schedule - 1999 -2001 “Water
Supply Feasibility Study for Planning Areas
20 and 21”

d. Create a Water Resources Council

NJDEP has found in several regions that the
voluntary development of a Water Resources As-
sociation (or Council) by the respective counties
provides an excellent forum for regional discussion
and the development of cooperative water resource
management efforts (See discussion of Cape May,
below). Because planning areas 20 and 21 extend
across several counties, development of a regional
(rather than single-county) advisory body is rec-
ommended. It should involve interests from at least
Cumberland, Salem and Gloucester Counties,
because most of the planning areas are within those
counties. NJDEP would work closely with this
advisory board.

B Costs - Negligible.

M Benefits - Regional entity would be involved
with issues of the three watersheds, and thus
able to avoid a fragmented approach to water

supply planning.
B Implementation Schedule - 1997-1999 - Pass

resolutions by various County Boards of Free-
holders creating regional entity.

5. Capital Project Initiative Recommendations

The management initiatives identified above should
serve as the impetus for the water supply managers of
these planning areas to develop capital projects that
could help resolve water supply problems and extend
current supplies. An update to the NJSWSP should be
adopted based on the feasibility study to provide for
any necessary capital project initiatives.
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L Initiatives for Planning Area 23 —
Cape May Coastal Watershed

1. Description of Planning Area

Planning Area 23 is the Cape May Coastal water-
shed. The majority of the planning area is a peninsula
and thus is unique. It is vulnerable to saltwater intru-
sion due to its location, with saltwater to the west,
south and east. There is little potential for surface wa-
ter supplies, especially along the peninsula. Cape
May’s desirability as a vacation resort places an sig-
nificant strain on its limited water resources, espe-
cially in southern Cape May County and along the
barrier islands. The predicted increase in population
will increase stresses. A corresponding increase in
ground water withdrawals could contribute to de-
clining ground water levels as already documented
in the southern Cape May County area. Because pub-
lic supply wells of the past were typically located
near demand they were drilled near the natural salt-
water front. The yield of the shallow aquifer system
has been exceeded in the southern Cape area, allow-
ing saltwater to replace formerly freshwater supplies.

This planning area encompasses 341 square miles
including small portions of Atlantic and Cumberland
Counties and all of Cape May County. The projected
planning area populations are:

Planning Area Population
1990 2010 2040
23-Cape May Coastal 95,000 122,000 159,000

The seasonal population of Cape May Coastal plan-
ning area fluctuates markedly, with summer popula-
tions estimated in excess of 600,000. Water purveyor
demand accounts for over 56% of the total average de-
mand and 62% of total peak average demand. Simi-
larly, the peak demand is projected to increase by 46%
for the planning horizon from about 49 MGD in 1990
to about 72 MGD for 2040. The table below shows wa-
ter availability, average water demand, surplus and
deficit estimates for planning area 23.

2. Planning Issues

The challenge facing water managers for planning
area 23 is to pursue regional water supply planning
and to locate future aquifer withdrawals optimally

with respect to the saltwater front. Particular issues
that should be addressed by water supply managers
in planning area 23 are: the projected 68% increase in
population by 2040, the high seasonal demand
placed on the aquifers, and localized saltwater intru-
sion problems. The recommended actions that Cape
May County water managers may utilize to mitigate
or prevent these problems are: 1) developing a
county-wide water conservation program; 2) con-
junctive water use of aquifers during peak demand
and 3) relocating or creating new well fields or build-
ing a desalination facility.

Specific projects conducted in the planning area to
date are the Cape May County Water Supply Study
by USGS. The results of this study have included sev-
eral reports, including “Ground-Water Hydrology
and Simulation of Saltwater Encroachment, Shallow
Aquifer System of Southern Cape May County, New
Jersey,” “Saltwater Intrusion Into Fresh Ground-wa-
ter Supplies, Southern Cape May County, New Jer-
sey, 1890-1991”, “Evaluation of Saltwater Intrusion
and Travel Time in the Atlantic City 800-Foot Sand,
Cape May County, New Jersey, 1992 By Use of a
Coupled-Model Approach and Flow Path Analysis”
and the preliminary report on “Environmental Limi-
tations to Water-Resource Availability in Cape May
County, New Jersey.” The NJDEP will shortly publish
a report “Saltwater Intrusion and Proactive Water
Supply Planning in Cape May County, New Jersey,”
which evaluates various options capable of mitigat-
ing the intrusion problem.

The reports indicate that saltwater intrusion is occur-
ring in the southern Cape area in the unconfined and
upper confined aquifers. The Atlantic City 800 foot sand
aquifer apparently has significant resources available, at
least beyond the planning period, but still is a finite re-
sources that is being “mined” and the saltwater front is
moving toward existing wells. Cape May County must
assess the extent to which it can safely rely on this re-
source as one of several resources for the area.

3. General Recommendations

Planning area 23 will need to identify and develop
replacement ground water supplies for the southern
Cape area, reduce water demands to the extent feasible,
make careful use of the Atlantic City 800 foot sand aqui-
fer, and develop long-term regional water supplies that
optimize the use of all available water resources, includ-

Planning Area Net 1990 1990 2010 2010 2040 2040
Available Water Surplus/ Water Surplus/ Water Surplus/
Water Demand Deficit Demand Deficit Demand Deficit

23-Cape May Coastal 32 mgd 28 mgd 4 mgd 33 mgd -1 mgd 39 mgd -7 mgd
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ing the possible use of alternative technology such as
Aquifer Storage and Recovery (ASR) and desalination.
The Atlantic County Water Supply Implementation
Plan (draft) is recommending that a watershed manage-
ment plan be developed for this planning area.

4. Management Initiative Recommendations
a. Water Conservation

The County Board of Chosen Freeholders (County)
received in 1995 a water conservation grant that
was allocated in a previous update to the 1982 Plan.
The objective of the grant is to : 1) identify water
users that characteristically demonstrate potential
for water savings; 2) identify the most cost-effective
and practical water conservation technique(s) for
those users; 3) implement these techniques; 4)
monitor the water savings effectiveness and progress
subsequent to implementation; and 5) develop a
manual that can be used by other counties to reduce
water use. The proposed target goal is to reduce
county-wide water use by 15 percent, with special |
emphasis placed on the barrier islands and southern
Cape May County. The Cape May County Water
Resources Coordinating Council (WRCC) is assisting
in the implementation of water conservation tech-
niques. The County charged via an October 1992
Resolution that the WRCC serve as a regional entity
to coordinate and support regional water supply
initiatives and solutions.

The southern Cape May County area has already
commenced with their own water conservation
measures as put forth in the “First Annual Status
Report on Water Conservation Programs in The
Southern Cape May Region,” prepared in August of
1993 by the Southern Cape Regional Water Advisory
Commission. Cape May City Water Utility has re-
duced its water use through water conservation via

————suppland dETmand management-that translatesto=—

a 30% reduction in water use. Programs include
retrofitting all municipal buildings with low flow
toilets, showers and a new conservation-oriented
water rate structure. The knowledge acquired from
water conservation practices in Cape May City
Water utility will be put to use by those implement-
ing the county-wide water conservation program.

M Costs - A 1982 Plan Update allocated $125,000
in 1988 for Cape May County to develop a
water conservation program.

M Benefits - Reduced water use will prolong the
life of the planning area’s aquifers. Reduction
in water usage lowers wastewater flow to
treatment plants and associated treatment
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costs and lowers energy demand and asso-
ciated effects.

B Implementation Schedule -1995: Developed
a data base to identify major water users; 1995:
Identified of major water conservation tech-
niques;1996-1997: Implementation of water
conservation techniques;1996-1997: Assess-
ment of effectiveness of water conservation;
1996-1997: Implementation manual.

b. On-site Management Programs for
Wastewater Reuse and Aquifer Recharge

As more municipalities in the Cape May Coastal
planning area allow for sewering instead of going
to on-site management of septic systems with
shallow wells, the current water supply is stressed.
Municipalities utilizing stressed aquifers have the
opportunity to zone for future development to
require utilization of septic systems under the Mu-
nicipal Land Use Law. The recycling of shallow aqui-
fer water benefits the surficial aquifer and the deeper
aquifers through vertical recharge, if septic system
densities are sufficiently low and the systems are
properly managed to protect ground water quality.

W Costs - $5,000 - 15,000 per new septic system,
included as a part of development costs.

B Benefits - Recharge to the local aquifer system
and reduced need for costly regional water
supply and sewer systems.

B Implementation Schedule - As soon as possible.
c¢. Water Resource Protection Programs

Implementation of well head protection and
aquifer recharge initiatives are important to protect
the quality of the water supply. It is essential that
programs be implemented that protect aquifer

. recharee. In addition,, 2 planning document by the

NJDEP, “Saltwater Intrusion and Proactive Water
Supply Planning in Cape May County, New Jersey,”
will be provided to serve as a strategy for Cape
May County water managers.

B Costs - Negligible.

B Benefits - A comprehensive ground water
protection plan as outlined by the NJDEP’s
“Saltwater Intrusion and Proactive Water
Supply Planning in Cape May County, New
Jersey,” will help local water managers make
informed water supply decisions. Ground
water quality and recharge protection mini-
mizes the loss of existing supplies.

M Implementation Schedule - Continuous.
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5. Capital Project Initiative Recommendations

The problems that challenge planning area 23 have
been identified; the next step is for the local water
supply managers to determine how they wish to
maintain adequate water supplies in light of saltwa-
ter intrusion and increasing peak demands. This may
be accomplished in part through capital projects.

a. Institute a Network of Observation Wells

As recommended by USGS, there is a need for
a network of observation wells to monitor intru-
sion in affected aquifers in the planning area.
Observation wells need to be put in place inside
and parallel to the existing 250 PPM chloride
isochlors for each aquifer.

B Costs - To be determined once network
is designed.

M Benefits - A saltwater monitoring network
will allow analysis correlating ground water
withdrawals with saltwater intrusion. If
impairment to an aquifer does occur, the
network will allow for an adjustment of
withdrawals to control the problem.

M Implementation Schedule - 1998 - 2000;
Drill observation well nests to monitor for
saltwater intrusion.

b. Wastewater Reuse of Existing Supplies

Indirect reuse of wastewater is encouraged by
the NJDEP for the Cape May Coastal planning
area. The Lower Township MUA has already
begun investigating upgrading their Sewage
Treatment Plant in order to be able to recycle the
wastewater effluent. The wastewater would
receive tertiary treatment.

B Costs - $2.6 million for the ultraviolet
system, filter, pipes, monitoring wells,
parts and labor.

B Benefits - Land application of effluent to
local golf courses and farms. The ability
to recharge the local aquifer systems.

B Implementation Schedule - 1997 - 1999.
c. Development of Alternative Supplies

Alternative water supplies may need to be
developed via: interconnections between systems,
a desalination facility, relocating wells or develop-
ing a new well field in the Atlantic City 800-foot
sand aquifer.

The City of Cape May has identified desalina-
tion as its preferred water supply alternative to
mitigate the saltwater intrusion threat. The De-
partment intends to support this project if an
evaluation concludes that it is a cost-effective
sub-regional alternative, that it will not prohibit
water supply options that are critical to neighbor-
ing municipalities, and it has been demonstrated
that the project acts to reduce the rate of saltwater
intrusion in southern Cape May County. This
project will be included into the NJSWSP if it meets
all the above mentioned criteria. Therefore, the
project would be eligible for Bond Fund monies.

B Costs - Interconnections between systems as
proposed by the Southern Cape Regional
Water Advisory Commission (SCRWAC) for
the interim County Airport alternative were
estimated to cost $1.2 - 1.6 million; SCRWAC
placed the cost of Wildwood’s Rio Grande
well field interconnection at $1 million and
the cost for a 2 to 6 MGD desalination plant at
$3.5 to $9.75 million. The costs for developing
anew well field at Cape May Courthouse
with two Atlantic City 800-foot sand wells
was estimated to be $3.1 million. The costs for
constructing a desalination facility and related
infrastructure to serve Cape May City has
been estimated at $3.5 million.

B Benefits - The benefits of implementing such
management initiatives will be a well-man-
aged, coordinated water resource develop-
ment program. Implementing feasible water
supply options will allow the planning area
to grow while maintaining an adequate
water supply.

M Implementation Schedule - 1997 - 2000:
Implement selected plan.
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Recommended
Initiatives for Planning
Areas Not Anticipated
to be in Deficit During
the Planning Period

J. Initiatives for Planning Areas 1,
2 and 3 — Middle Delaware-Flat
Brook-Wallkill/Pequest Watersheds

Planning areas 1, 2 and 3 consist of the Flat Brook,
Wallkill/Pequest and Middle Delaware planning ar-
eas. The Wallkill River drains into New York State
through Sussex County. The other rivers are tributar-
ies to the Delaware River. These planning areas have
been combined in this analysis due to their geo-
graphic and demographic similarities. Present (1990)
population of the region is 158,000 and is projected to
increase to 292,000 by the year 2040, nearly doubling.
Demand is expected to grow from 36 MGD to 51
MGD during this period. Almost half of present de-
mand is industrial in nature. It is estimated that there
is 120 MGD of water available, the majority which is
ground water.

Planning Area 1 encompasses 132 square miles in-
cluding parts of Sussex and Warren Counties. Plan-
ning Area 2 encompasses 66 square miles and in-
cludes only Sussex County. Planning Area 3 encom-
passes 542 square miles including parts of Passaic,
Sussex, Warren and Morris Counties.

Planning issues in the region are relatively minor.
Approximately half of demand is primarily non-
depletive industrial demand, mostly that of the
Merrill Creek Reservoir, the Jersey Central Power &
Light power generating facility and a large quarry. In
addition, the rural nature of the region is expected to
continue although the Wallkill/Pequest planning
area is projected to undergo substantial growth. Of
some concern would be significant proposed deple-
tive water uses, both internally and externally. The
region enjoys exceptional fishing streams that are
vulnerable to water quality degradation and reduc-
tions in stream flow that can be caused by substantial
depletive ground water withdrawals and stipulated
surface water uses.

An investigation by the NJDEP is presently under-
way in Sussex County (Germany Flats) to define the
surface/ground water interrelationship. Currently,
some ground water is diverted from the planning

area to the Musconetcong River Basin. If the study
concludes that surface and ground waters are closely
related, significant development may need to con-
sider locating proposed sewage treatment plants so
that they discharge highly treated wastewater near
withdrawal locations in order to “compensate” for
expected stream flow reductions. As an alternative,
large-scale development may need to use either the
Delaware River as a supply source, construct storage
facilities, or skim local surface waters during periods
of high flow and turn to properly located ground wa-
ter supplies during low flow periods. Water conser-
vation, such as water conserving landscaping may be
useful in order to prolong the use of surface water
supplies (new housing will automatically incorporate
water conserving fixtures). Local land use planners
will be encouraged by the NJDEP to utilize the find-
ings of the Sussex County (Germany Flats) study
when making development decisions.

In addition, it is important that depletive ground
water withdrawals and stipulated surface water uses
be limited upstream of the surface water intakes uti-
lized by Sussex Borough, Newton Town and
Branchville Borough. Watershed management efforts
may also be merited here to prevent the possibility of
contamination within those community’s water sup-
plies by improper land uses. Watershed management
should also be considered for fishing and other
highly valued streams and lakes. In the case of lakes,
the absence of watershed management can result in
water quality degradation. And, with respect to
depletive water use, the Delaware River Basin Com-
mission largely discourages depletive water uses of
more than 0.1 MGD from the basin.

Finally, ground water quality protection programs
are merited in this region due to the vulnerability of
local aquifers to contamination at or near the surface.
Strong consideration should be given to well head
protection and septic system management programs.
Sussex County has already successfully implemented
the latter program.
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K. Initiatives for Planning
Areas 7, 8 and 9 — Pohatcong/
Musconetcong/Trenton
Delaware Tributaries

The Pohatcong and Musconetcong planning areas,
as well as the narrow strip of land that drains into the
Delaware River from Milford Borough to Ewing
Township (Trenton Delaware Tributaries planning
area), make up this region. These three planning ar-
eas have been combined as a result of their small geo-
graphical size and their comparatively small de-
mand. The present population of 96,000 uses 12
MGD; the 2040 population is projected to increase to
142,000 and use 16 MGD. Most of present demand is
from ground water sources. Water availability is esti-
mated to be 56 MGD, after current interbasin trans-
fers to the Delaware and Raritan (D & R) Canal are
taken into consideration.

Planning Area 7 encompasses 57 square miles and
includes only Warren County. Planning Area 8 encom-
passes 157 square miles including parts of Hunterdon,
Morris, Sussex and Warren Counties. Planning Area 9
encompasses 181 square miles including parts of
Hunterdon, Mercer and Warren Counties.

This region shares many of the planning issues
that the Upper Delaware Region faces (planning ar-
eas 1,2 and 3). Caution must be exercised to limit
depletive water uses that can result in local stream
flow reductions. The region’s aquifers are susceptible
to contamination. Well head protection and septic
system management are important management ini-
tiatives. Depletive sewering projects should be care-
fully scrutinized. Municipalities considering dense
development may wish to set aside future reservoir
sites or consider use of the Delaware River. Water-
shed management should be evaluated for fishery
streams and local lakes, especially where develop-
ment pressures are being felt. Lambertville and
Hackettstown may wish to consider this proactive
initiative to protect their drinking water supplies.
Since growth is projected to be evenly spread
throughout the region, the proliferation of small wa-
ter companies can be a potential problem. The
Hackettstown Reservoir should be preserved for a
potential future water supply. Finally, ground water
availability may be over-estimated.
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L. Initiatives for Plannin
Area 12 — Navesink/Swimming
River Watersheds

This planning area consists of the Navesink and
Swimming River watersheds and some additional
small watersheds which is located primarily in
Monmouth County. The planning area’s present
population of about 400,000 is projected to decrease
to 363,000 by the year 2040. Water demand is pro-
jected to decrease less than one MGD from present
use of 62 MGD. The majority of water demand is
from local surface water sources. Net available water
is estimated to be 76 MGD, of which 12 MGD comes
from sources outside the planning area. Planning
Area 12 encompasses 250 square miles including
parts of Middlesex and Monmouth Counties.

The major water supply-related issues in this plan-
ning area are the validity of population projections,
watershed management, depletive water use, and
safe yield quantification. Watershed management
should be examined, especially for the drainage areas
upstream of the Glendola, Jumping Brook and Swim-
ming River Reservoirs. Significant depletive water
uses within or near these watersheds could affect the
yield of these storage facilities and, as such, local
planners should take this into consideration when
considering land use decisions. Also, the possibility
of redevelopment and increasing population along
the Raritan Bay area should be investigated.

In addition, there is some potential that demand
sometimes exceeds the yield of the local surface wa-
ter supplies; this will need to be addressed. Further,
some local purveyors sometime have difficulty meet-
ing peak demand. Water conservation will probably
play a larger role in the future. Last, an investigation
is underway which will estimate the most efficient lo-
cation of new well fields with respect to minimizing
saltwater intrusion. This may or may not lead to ad-
ditional water supplies from these sources in the
planning area. Since there is little dependence on the
shallow aquifers, ground water quality protection
does not require the emphasis that is merited in other
portions of the State.
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M. Initiatives for Planning Area 19 —
Atlantic Coastal Watershed

This planning area consists of the watersheds be-
tween the Metedeconk and the Mullica basins that
drains into the Atlantic Ocean, primarily by way of
Barnegat Bay. There are presently 81,000 people in
the area; this is projected to increase significantly
during the planning horizon to more than 200,000.
Demand is also projected to substantially grow, from
a present use of 12 MGD to 27 MGD by 2040. The
planning area relies heavily upon local aquifers. It is
estimated that there is 25 MGD of water available; if
this estimate is accurate the planning area could be in
deficit toward the end of the planning period. Plan-
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parts of Burlington and Ocean Counties.

Initiatives that should be considered for the Atlan-
tic Coastal planning area include monitoring for salt-
water intrusion, minimizing future depletive water
uses, ground water quality protection and recharge
augmentation programs, development of a long-term
water supply plan, and water conservation. Monitor-
ing is important due to the fact that there already ex-
ists some localized saltwater intrusion and there may
be additional potential. Several major well fields that
use the shallow aquifer are not too far from the bay,
while there are a number of confined aquifer wells on
the barrier island and on the mainland near the out-
crop area beneath the ocean. Ensuring that depletive
water uses is minimized is important due to a heavy
reliance on the shallow aquifers and the consequent
potential for stream depletion and saltwater intrusion.

Much of the planning area outside the New Jersey
Pinelands has already been sewered. A narrow strip of
the New Jersey Pinelands growth areas cuts across the
planning area. In the event that this area is totally
sewered and served by shallow aquifer wells there
may be potential to reduce stream flow in the forest ar-
eas to the east. Well head protection and septic system
management programs should be evaluated due to the
large dependence on the shallow aquifers. A compre-
hensive water supply/watershed plan for the area
should be developed in the not too distant future be-
cause of the potential future deficit, the projected rate
of growth, vulnerability to ground water contamina-
tion and the need to identify options that may not al-
ways be available. Water supply sources will be lim-
ited since a large portion of the planning area is in the
New Jersey Pinelands while the northern portion lies
within Water Supply Critical Area No. 1. Water conser-
vation is warranted, especially in light of the substan-
tial peak demand that this planning area experiences.
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N. Initiatives for Planning Area 22 —
Great Egg Harbor River Watershed

The Great Egg Harbor River planning area extends
over Atlantic, Gloucester and Camden Counties en-
compassing 347 square miles. There is presently a
population 96,000 in the area and it is projected to
grow to 158,000 by the end of the planning period.
Current demand is 21 MGD and is expected to in-
crease to 30 MGD by 2040. It is estimated that there
are 32 MGD of available water.

This planning area faces many of the same issues that
the Atlantic Coastal area (#19) will face. There may be
limits on water availability because the majority of the
area is in the New Jersey Pinelands, a portion is within
Critical Water Supply Area No. 2, and saline water is
thought to exist in some of the deep aquifers in the
western portion of the area. It appears that large
portions of the river will be in the National Wild
and Scenic Rivers program which indirectly encour-
ages free-flowing river characteristics. Since sub-
stantial depletive water uses can cause stream flow
reductions, these uses may have to be limited. Re-
gional sewering may need to be scrutinized. Nu-
merous ground water withdrawals in the headwa-
ters may already be causing some stream depletion.

The Great Egg Harbor estuary is a productive
shellfish resource; it is also sensitive to changes in the
freshwater/saltwater interface. An estuary impact
study is being proposed for the adjacent Mullica River
planning area. Preliminary geohydrologic and water
quality baseline data has already been collected for a
future estuary impact study of the Great Egg Harbor
River. The NJDEP will determine if it is cost effective
to include this planning area with the Mullica study
(if one takes place) or to defer it to a future time. Con-
sideration will also be given to including the Atlantic
Coastal planning area. Also, it is important that
ground water protection initiatives be implemented
in the Great Egg Harbor River planning area because
of the heavy reliance on the shallow aquifers. The At-
lantic County Water Supply Implementation Plan
(draft) is recommending that a watershed manage-
ment Plan be developed for this area. Lastly, water
conservation will play an increasingly important role
in ensuring that the planning area does not experi-
ence a water supply deficit in the future.
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CHAPTER SEVEN

Protection,
Management
and Conservation
of Water Supply

e — —

This chapter discusses issues related to the protec-
tion of ground and surface water supply resources. It
also focuses on methods to make more efficient use
of existing water resources, including water conser-
vation, conjunctive water use and improved coordi-
nation among water supply systems.

A. Protecting the Resource

Most of New Jersey’s economical reservoir sites
have already been developed and significant in-
creases in demand upon many of the State’s regional
aquifer systems could render them vulnerable to
depletion or saltwater intrusion. In order to meet the
demands placed on our water supplies in the de-
cades to come while simultaneously protecting our
ecological resources, emphasis must focus on:

M protection of water quality and maintenance of
water quantity for existing and future supplies
through integrated approaches;

B development of a wide variety of management
actions designed to supplement, improve,
integrate and make better use of existing
water supply systems; and

B expansion of water conservation efforts.

This first section focuses on the protection of water
supplies. Protection efforts are discussed on a state-
wide basis as well as how these efforts will be em-
ployed as the NJDEP engages in a more general wa-
tershed management approach.

1. The Watershed Management Approach

Much progress has been made over the past
twenty years in reducing the amount of pollutants

discharged into New Jersey’s surface and ground wa-
ters. These gains were primarily achieved through
the management of point sources of pollution. A con-
sensus has emerged, however, that these efforts alone
will not solve the state’s water quality problems nor
protect its ecosystems. The potential causes of water
quality impairment are as diverse as human activity
itself; it is now well recognized that a multitude of
human activities contributes to water quality degra-
dation and that current public policy and programs
are not sufficient to deal with them.
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past several decades in ensuring that New Jersey’s
residents and businesses possess adequate water
supplies through the development of new reservoir
systems and improved management. However, de-
veloping new regional supplies to meet all of our fu-
ture needs will no longer be the fairly straightfor-
ward process that it was in the past. As an outgrowth
of evolving public values regarding environmental
quality, it is now clear that these values will need to
be equally considered when planning the develop-
ment of new regional water supplies in the future.

Last, land use, water quality and water supply
policies and programs are often narrowly focused
and conflicting, sometimes impeding broader solu-
tions that can lead to an overall environmental ben-
efit. Resolution of a problem in one environmental
medium often results in an unplanned problem in
another medium. It is now recognized that the envi-
ronment is highly interactive and that cross-media ef-
fects can be substantial.

There is a strong interrelationship between land and
water resources. The watershed is a geographic area of
land and what happens on and to the land helps deter-
mine the quality and quantity of the available water
resource. A land use planning segment in watershed
management is a absolute necessity, with regard to
those land use issues that are closely related to water
management. The water resources of one watershed
may have different “best” uses from that of another
watershed. Therefore, one must consider and take into
account all uses and users within each watershed.

In order to overcome these shortcomings, the
NJDEP is developing an integrated environmental
management approach to all water resource issues
within targeted watersheds. Proposed amendments to
the Federal Clean Water Act being considered by Con-
gress are also in part oriented toward the watershed-
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based management approach. A watershed approach
is a holistic strategy in which the goals are to restore
and sustain water quality, water supply, ecosystems
and other water-related uses for the benefit of our
present society and future generations. The approach
provides a management framework within which
these baseline NJDEP goals, along with goals derived
at the local level, can be integrated to protect water
and water-related resources. It represents a highly par-
ticipatory and goal-based management effort that en-
gages stakeholders to focus on managing and living in
harmony with the resources of the watershed.

Specifically, the approach provides for:

M recognizing that most of the resources in a
arstborcl ad avn fmtanualatad amd damandamt
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on each other;

B identifying the “root causes” of environmental
degradation or misuse through a watershed
characterization process (i.e., linking human
activities with environmental degradation of
the resources); and

B prioritizing and implementing integrated
solutions to address these causes of degradation
or misuse through a “partnership” of Federal,
State and local entities, economic interests and
the local citizenry.

The NJDEP will prepare a priority list that will
identify and rank watersheds for watershed manage-
ment plan development. Among the factors under
consideration for ranking are threatened and im-
paired waters and ecosystems (including those af-
fected by nonpoint sources of pollution), drinking
water supplies, and special and unique watersheds.
Some watersheds may not require comprehensive
plans; in those cases, limited watershed plans or ge-
neric statewide initiatives, as described later in this
chapter, will suffice.

2. Water Supply Watershed Protection

The thrust of the water supply component of the
watershed approach is to balance water supply needs
with other users and uses, and to integrate manage-
ment of land and water-related activities that can po-
tentially affect the yield and quality of existing and
future water supplies. The 1994 New Jersey State Wa-
ter Quality Inventory Report notes that 17 stream
segments declined significantly in quality during the
1980’s; most of those streams are tributaries to exist-
ing water supply systems, such as reservoirs.

a. Integrating and Prioritizing Water Supply
Needs with Other Beneficial Uses
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The objective of integrating and prioritizing
water supply needs with other competing interests
reflects the evolving public trust doctrine, which
holds that the water resources of the New Jersey
are public assets held in trust for the citizens of the
State by government to protect public interests.
This objective consequently seeks to balance our
growing need for additional potable water supplies
with other public trust values such as recreation,
fish and wildlife habitat, scenic values, water
quality and environmental conservation. In addi-
tion, by integrating and planning our water supply
needs with other beneficial uses such as wastewater
assimilation, industrial and commercial needs,
future conflict may be reduced.

The watershed management plan is the device
employed as part of the overall watershed man-
agement process to balance water supply needs
with other users and beneficial uses. For water
supply purposes, the watershed management plan
evaluates both traditional and nontraditional water
supply and water quality control alternatives in
recognition that water resources are to be managed
in the best interest of the public and the environ-
ment. The process is essentially a comprehensive
and simultaneous evaluation of all relevant water
resource needs in a particular watershed, a ranking
of those needs, and the development of an integrated
plan to fulfill those needs over the long-term. The
watershed management plan concludes in an inte-
grated water supply, wastewater and land use plan
capable of meeting all relevant public and private
objectives to the maximum extent possible."* While
developing the process, steps are taken to prevent
cross-media conflicts due to the interrelationships
shared among the resources. Water quality and
quantity protection strategies, as described in this
chapter, are employed to ensure the integrity of the
resources in the decades to come.

The watershed management plan must consider
a wide variety of water quality issues regarding
their impact on water supply availability, quality
and treatability. The impact of the surface and
ground water quality standards, permit programs
used in the implementation of those standards,
nonpoint source pollution control initiatives and
nonregulatory management methods are all of
critical concern. Historically, the water pollution
control programs in New Jersey and nationally
have been oriented toward control of point source
discharges, with an emphasis on water quality
impacts at low flows. The emphasis on low flows
reflects concerns with dissolved oxygen and toxicity
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impacts on aquatic life. However, water supplies
are affected by water quality at all flows and thus
their protection poses unique challenges regarding
nonpoint sources (which often occur during wet
weather events) and point source limitations that
vary between low and high flows. Effluent limita-
tions that vary according to season must also be
considered in light of water supply management
concerns, not just aquatic life concerns.

The NJDEP anticipates that the Federal Clean
Water Act will be amended in the future to include
major new components addressing “watershed
management.” The Federal Safe Drinking Water
Act has been amended recently to include new
components addressing “source water protection.”
Therefore, the NJDEP’s efforts regarding water-
shed management in water supply watersheds
anticipate New Jersey’s needs and Federal legis-
lative requirements.

Because the watershed management process
estimates the water-related needs of all relevant
water resources in the watershed taking into con-
sideration all communities and environments that
may be affected, selected water supply options may
not necessarily be the least-cost options. However,
this may be offset by reduced capital and operating
costs for water and wastewater facilities, reduced
energy costs, and enhanced social and environ-
mental benefits. It is essential that major water users
and other affected interests fully participate in the
process in order to ensure that the water supplies
and other services continue to be reliable and fiscally
sound. Incentives should be considered for those
who aggressively develop and implement innova-
tive watershed management plans that conclude in
reliable least-cost alternatives (see recommendations).

Once the overall watershed management plan
has been formulated it is envisioned that NJDEP
regulatory and non-regulatory efforts would be
adjusted accordingly and permits would be granted
only when they would be consistent with the water-
shed management plan. All permits in the watershed
would be “synchronized” so that they would be
renewed simultaneously; this would allow for a
continuous evaluation of their overall efficiency in
meeting the goals of the watershed plan, as well as
improve permit issuance efficiency. In addition, the
NJDEP would encourage the revision of county
and municipal master plans and Water Quality
Management Plans to reflect these strategies. It is
essential that the strategies be flexible in recognition
of the dynamic nature of the watershed.

Water supply watershed planning in specific
watersheds will be conducted generally according
to a watershed priority list developed by the NJDEF.
Watersheds presently in water supply deficit and
those vulnerable to growing contamination threats
will be among the criteria that will be employed to
prioritize when watershed planning should be ini-
tiated. Where water supply needs are much greater
than other priority issues, it is anticipated that water
supply planning will begin prior to the watershed
management process for a specific area.

b. Balancing Water Supplies and Water Quality

A major consideration during the watershed
planning process will be the need to balance and
integrate water supply withdrawals with water
quality needs. As water quality standards become
more stringent, the cost of wastewater treatment
will increase. Abandonment of wastewater treat-
ment plants presently discharging into the fresh-
waters of the watershed through connections with
regional plants that discharge to tidal waters may
be financially attractive to the dischargers. However,
if the freshwater discharge is a component of a water
supply, the additional cost of developing new water
supplies will need to be considered to determine
the most cost-effective and environmentally reason-
able solution for both issues.

Equal attention will need to be focused on water
quality impacts caused by depletive water supply
withdrawals. If surface water or unconfined aquifer
withdrawals are excessive and cause streamflow
depletion, water quality can be impaired as a result
through reduced dilution and assimilative capacity.
In this case, the development of relatively inexpen-
sive water supplies can be negated by the increased
cost to upgrade wastewater treatment plants so that
water quality standards are met during low flow
conditions. Also, if confined aquifers of coastal New
Jersey are used excessively, saltwater intrusion can
be a problem in the long-term.

Last, consideration must be given to the impacts
on both water quality and water supplies as a result
of development and redevelopment. As municipali-
ties attract growth and their consequent ratables in
an attempt to stabilize property taxes, there is a need
to assess secondary costs that may be associated
with increases in point and nonpoint sources of
pollution. If the development of pollutant sources
force water supply and wastewater treatment plants
to upgrade their treatment processes, taxes or user
charges may increase in the longer term. For instance,
pollutant loading factors need to be considered
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when addressing septic system management, to
reduce the potential for water supply contamination.

It should be noted that none of the above examples
take into consideration the effects on ecosystems;
these costs are for the most part intangible. How-
ever, by taking a “whole systems” approach as
watershed management does, various resource
configurations can be evaluated to conclude in a
plan that can cost-effectively minimize these effects.
As previously indicated, the NJDEP is conducting
several investigations with respect to ecosystem
protection and management. From a water quantity
perspective, studies are presently directed to un-
derstanding impacts on ecosystems as a result of
freshwater reductions caused by water supply

been given adequate attention that can affect our wa-
ter supplies. While the hazardous site mitigation pro-
grams have been making headway in its mitigation
of pollution at sites across the State, and the NJPDES
program has made significant advances in ensuring
the collection and treatment of the wastes generated
from within our homes and businesses, most wastes
generated outside of our homes and businesses are
entering our surface and ground waters without
treatment. It is now suspected that nonpoint sources
of pollution as a result of human activities are a ma-
jor cause of water quality degradation in the State
(1994 New Jersey State Water Quality Inventory Re-
port). Therefore, many of NJDEP’s water quality pro-
tection efforts will now need to focus on these
sources. These are described below.

withdrawals. From a water quality perspective,
models will be prepared in various watersheds to
establish point and nonpoint source loading rates
that will minimize ecosystem impairment. These
loading rates will incorporate factors such as

stream flow depletion as a result of water diversions

to ensure that ecosystems are not seriously stressed
during low stream flow periods. In time, quantity
and quality planning thresholds will be developed
that can be used for planning purposes in the wa-
tershed approach.

3. Water Quality Protection Strategies

Water quality protection efforts integrate land use

management activities with water-related activities to en-

sure that water quality standards and beneficial uses are

maintained (and restored, if necessary). These efforts are

conducted both statewide and in targeted watersheds,
where initiatives are tailored to address specific problem.
Care is taken to ensure that these initiatives are prop-
erly coordinated with water supply efforts.

Until recently, water quality protection efforts fo-
cused on site-specific (e.g., point sources) activities
and remedies. Generally speaking, the New Jersey
Pollutant Discharge Elimination System (NJPDES) is
intended to ensure that water quality standards are
maintained through regulation of the hundreds of
municipal and industrial discharges in the State. The
NJDEP’s hazardous site mitigation programs are
charged, among other responsibilities, with mitigat-
ing contamination of water resources resulting from
previous discharges. Both programs have been rela-
tively successful in their intended tasks. Continued
improvement can be expected as the NJDEP evolves
toward employing water quality-based effluent limi-
tations for wastewater treatment plants.

As described earlier, there are other pollutant
sources and other forms of impairment that have not
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a. Aquifer Recharge Protection

Although ground water provides nearly 50 per-
cent of the drinking water supply for New Jersey,
it is only within the last fifteen years that programs
have been developed to specifically address its
protection. Given the dense population and indus-
trialization of the State, reduced ground water re-
charge and the potential for contamination of this
resource are of great concern and increase the need
for its protection. The NJDEP’s ground water pro-
tection programs are concentrating their efforts on
two programs in particular: an Aquifer Recharge
Protection Program and, more specifically targeted
to drinking water supplies, the Well Head Protec-
tion Program. Both of these programs are oriented
toward protecting ground water supplies from re
charge loss and human-caused pollution. The Wa-
ter Supply Critical Areas Program has a different
but important role in aquifer protection, by reduc-
ing the potential for saltwater instrusion due to
excessive pumping from aquifers. The NJDEP’s
watershed priority list will help specify which
watersheds should emphasize implementation
of these programs.

A ground water recharge area is defined as land
surfaces that transmit water downward beyond the
plant root zone. This ground water can then recharge
aquifers through infiltration (and serve as a water
supply source) or can provide base flow for surface
waters where it may subsequently serve as a water
supply as well as retard saltwater intrusion. Dense
land uses with impervious surfaces decrease aquifer
recharge, thereby reducing ground water availabil-
ity. Also, where there is dense development there
is generally higher incidence of ground water con-
tamination. Impairment of ground water quality
comes from both point and nonpoint sources of
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pollution. The major known sources are under-
ground storage tanks, landfills, surface spills,
lagoons, and septic systems, with 40% of the sources
being unknown (1992 New Jersey State Water
Quality Inventory Report). Runoff from impervious
surfaces contribute a variety of pollutants to recharge
water that can impair the quality of ground water.

The thrust of the Aquifer Recharge Protection
Program is to ensure that land uses and their asso-
ciated activities are properly managed to allow
adequate quantities of good quality water to recharge
the State’s aquifers. The NJDEP coordinates with
numerous counties and municipalities to implement
aquifer recharge protection programs. Local gov-
ernments, because of their zoning and subdivision
authority to regulate land use and associated activi-
ties, are key actors in protecting the quality and
availability of ground water. Local pollution control
agencies play critical roles regarding existing devel-
opment. The stringency of measures taken to ensure
good quality recharge should increase with the
amount of impervious area, the densities and types
of land uses, and the natural ability of the land to
recharge aquifers. There is a need to develop pre-
dictive tools that employ these factors to estimate
when ground water contamination is likely to occur
and when management controls should be imple-
mented in a particular portion of a watershed.

The maintenance of good quality recharge water
will at a minimum involve pollutant source controls.
Source control is the concept of reducing or elimi-
nating the generation of contaminants so that they
cannot be introduced into the environment in the
first place; tools such as land use management,
regulation and public education are used. Source
control can be very effective at the local government
level because of greater knowledge of local prob-
lems, closer contact to the community and local
regulatory tools.

In 1988, the New Jersey State Legislature adopted
legislation that requires the NJDEP to establish a
method for delineating aquifer recharge areas, to
rank and map such areas, and to develop best man-
agement practices to encourage environmentally
sound development within these areas. The New
Jersey Geological Survey (NJGS) published a meth-
odology to map and rank ground water recharge
areas. These maps can be used by local planning
officials to estimate if their land use plans will allow
for sufficient aquifer recharge. The NJDEP has also
published a series of ground water protection
practice pamphlets that provide recommendations
regarding a variety of land use activities with poten-

tial for contamination. The NJGS is currently devel-
oping aquifer recharge maps for all counties over
a multi-year period.

An integral component of aquifer protection is
septic system management. According to the 1980
Census, there were at that time about 350,000 septic
systems in New Jersey, discharging approximately
100 MGD of effluent into the State’s aquifers. Con-
tinued development in rural areas may well have
increased the number of systems in existence. This
is most likely the largest intentional discharge of
pollutants to State ground waters. When these sys-
tems are well managed they allow the recycling of
treated wastewater into the source supply as long
as the density of the systems is not excessive and
wells or streams are not in close proximity. How-
ever, if homeowners do not operate these systems
properly (such as by introducing toxic chemicals or
failing to periodically inspect and maintain the
systems), they may malfunction and cause ground
water contamination.

Septic systems can also fail due to improper siting
(involving soil conditions and water table levels)
and improper construction. When septic systems
begin to fail in a municipality, public sewage collec-
tion systems are often installed and denser devel-
opment often follows in nearby areas. The end result
may be increased nonpoint source pollution and
reductions in base flow in local streams. The NJDEP
will distribute a guidance manual that municipali-
ties can use to ensure septic system management.
To complement this effort, the NJDEP will also begin
to evaluate the adequacy of septic system density
in order to ensure that ground water quality stan-
dards can be maintained. Management of these
systems will be encouraged through the water-
shed approach.

Aquifer recharge protection initiatives provide
tools for local authorities to protect their local water
resources, and emphasize that local governments
can — through planning, regulation and education
— take the primary responsibility and authority
for encouraging the maintenance and enhancement
of ground water recharge, especially where devel-
opment is dense and ground water is used in the
community. Communities, especially those depen-
dent on ground water, should integrate quantity and
quality management practices for recharge. The
1993 Update to the 1982 Plan provided an allocation
of $1.0 million to complete the aquifer recharge
mapping process. These efforts are scheduled for
completion in 1997.
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b. Well Head Protection

The Federal Safe Drinking Water Act of 1986
(Section 1428) requires that all states develop a Well
Head Protection Program (WHPP) to target areas
for special protection of public community and
public non-community water supplies. The NJDEP’s
WHPP Plan was approved by the US Environmental
Protection Agency in December, 1991. The purpose
of the WHPP is to minimize the risk to public com
of domestic wells from pollutant sources by imple-
menting appropriate protection measures ranging
from education to pollutant source prohibition. The
special protection for these wells is focused within
a delineated geographic area called a Well Head
Protection Area (WHPA).

A WHPA can be defined as the zone of an aquifer
that contributes water to a well over a specified time
period. If ground water pollution occurs in the
WHPA, it may pose a significant threat to the well.
The NJDEP over the course of several years will be
delineating and adopting WHPA delineations for
all public community wells in accordance with
delineation regulations to be proposed in 1996.
Implementation of the WHPP is funded in part by
a $1.7 million appropriation from the Bond Fund;
these funds are part of a $3 million allocation pro-
vided by the 1988 Update to the 1982 Plan.

Plan implementation revolves around the use of
the WHPA for risk assessment and management of
ground water. Therefore, many existing pollution
control programs will be involved in using these
areas for management. Relevant regulatory programs
of the NJDEP will utilize the delineated WHPAs.
Management plans and regulations of these pro-
grams will change over time, where necessary, to
implement the WHPP plan. Local governments and
other land use regulators will be encouraged like-
wise to use these delineations for their decision-
making processes, to refine the delineations using
more advanced methods, and develop manage-
ment strategies for the control of existing or poten-
tial pollution sources.

c. Acquisition of Water Supply Watershed Lands

The NJDEP is proposing that legislation be
adopted that provides a stable source of revenue to
purchase the most critical, developable land tracts
within potable supply watersheds, well head pro-
tection areas and aquifer recharge areas that serve
as major water supplies in order to protect them
from water quality deterioration. Numerous com-
plex issues will need to be addressed, including
cost-effectiveness, lands previously purchased by
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purveyors for water quality protection purposes,
which revenue source(s) is most appropriate for
this purpose, how the revenue source would be
collected, who would own, maintain and pay taxes
on the properties, coordination with other land
preservation programs, integration with other ini-
tiatives, etc. Although the total need cannot be esti-
mated at this time, $20 million is allocated initially
as loans from the Bond Fund to address the most
critical needs. The NJDEP will undertake estimates
of land acquisition needs for the protection of water
supplies through the ongoing watershed manage-
ment planning process. The Green Acres Program
should continue to support acquisitions of proper-
ties that serve to protect water supplies. Additional
funding from the Bond Fund would be made to
augment and complement the Green Acres Program,
such as for acquisition of sites that may have little
open space or recreational value and yet provide
major water quality protection benefits.

In addition to the acquisition of critical lands, a
long-term, stable funding source is needed for the
funding of efforts to ensure the long-term preser-
vation of existing water supply watershed and
aquifer protection lands. Several issues must be
addressed in the development of alternatives for
both efforts.

B Equity of revenue generation — The costs of
revenue generation should match the benefits
to the extent possible. All residents of New
Jersey are users of potable water, but not all
are served by water supply utilities. To what
extent and through what method should indi-
vidually-supplied users be contributors?

B Equity of revenue use — The Bond Fund by
law may not be used for the loans or grants to
investor-owned utilities. However, a large
proportion of New Jersey’s water supplies are
provided by such utilities. What funding
mechanisms could be used to ensure that the
customers of investor-owned utilities benefit
from water supply protection funds?

B Municipal income loss from ratable loss - A
significant issue and topic of recent litigation
is the taxation policies for water supply water-
shed lands owned by one government but
located within the boundaries of another. The
purchase of water supply lands for protection
will have tax revenue implications.

B Cost-Effectiveness — Decisions are necessary
regarding the appropriate maximum and
minimum project size, whether funds should



Chapter Seven

be distributed as loans, grants or a mix, and
methods for aggregating projects to improve
cost-effectiveness. In addition, there will be
benefits to linking program administration to
existing land acquisition programs in the
NJDEP as long as the objective of water
supply protection remains paramount.

B Use of other approaches — Land-use regula-
tions, voluntary programs, water quality pro-
tection strategies, incentives to continue pro-
tection of existing lands and other funding
sources may be available to achieve some or
all of the same purposes. Their use may reduce
government costs but require government
intervention in the private sector, which may
be seen as positive or negative depending on
the type of intervention, the affected parties
and the benefits for water supply protection.

d. Integration of Surface and Ground
Water Protection Programs

Water quantity protection efforts are geared
toward the wise use of water through such efforts
as water conservation, minimization of depletive
and consumptive water uses, increased wastewater
reuse, integrated management of water supplies,
expansion of existing supplies, aquifer recharge
and improvements in defining the yield of the
State’s regional supplies. These efforts are specifi-
cally discussed later in this chapter. Quantity pro-
tection also ensures that the integrity of the safe and
dependable yield of the State’s surface and ground
water supplies is not compromised by hydrologic
modification, overuse or the inappropriate devel-
opment of water supplies. Threats to yield include
substantial depletive use, ecosystem impairment,
saltwater intrusion due to excessive regional diver-
sions or individual withdrawals that induce intru-
sion, and the reduction of aquifer recharge as a result
of excessive impervious cover. These threats reduce
the sustainability of the water supplies.

It is essential that water quality and water quan-
tity efforts are not in conflict with each other, or do
not inadvertently result in adverse ecological effects.
For example, in our efforts to improve surface water
quality, we have shifted significant quantities of
freshwater from the internal portions of the State
into the water supply-wastewater infrastructure
where it is ultimately discharged into tidal waters.
This same infrastructure has allowed dense de
velopment. As a consequence, there is less water
available for water supply and ecosystem mainte-
nance, while water quality deterioration has resulted

from nonpoint sources of pollution. It is imperative
that all water-related decision-making support
holistic solutions.

e. Implementation Methods

If we are to be successful in protecting our water
supplies over the long-term there will be a need to
create partnerships that would be responsible for
assisting in the development, implementation and
on-going coordination of watershed plans. These
partnerships would be active managers with the
NJDEP in managing the water supplies and other
water resources of the watersheds, including assist-
ing in resolution of conflicts and controversies that
undoubtedly will arise. The effectiveness of these
partnerships will depend on their commitment to
support and fully participate in meeting the plan’s
long-term objectives.

In all likelihood, there will be a diverse range of
partnerships, depending on the particular challenges
and circumstances inherent to the watershed. Ata
minimum, government representatives, land use
planners, environmental associations, water supply
purveyors and other large users of water, waste
water agencies, developers and local citizens would
participate to ensure that the plan represents affected
stakeholders and is sufficiently integrated. In some
cases, watershed partnerships may need to collabo-
rate with neighboring watersheds due to common
objectives or interrelationships, such as shared re-
sources or regional facilities.

f. Watershed Planning and the State
Development and Redevelopment Plan

A key strategy emphasized in the State Develop-
ment and Redevelopment Plan (SDRP) is to protect
the environment by planning for growth in compact
forms using existing and planned infrastructure and
by increasing infrastructure capacity and growth
potential in areas of the State where development
will not harm natural resources. The SDRP calls for
the reduction of sprawl to alleviate stress on these
resources, and also emphasizes the revitalization
of urban centers. Watersheds can be protected indi-
rectly by encouraging redevelopment of urban areas
and focusing new development within existing
transportation and development corridors. The in-
frastructure already exists in these areas. However,
such a focus may also be seen as delaying and not
ultimately avoiding the development of water sup-
ply watersheds.

The SDRP also suggests land use planning that
considers impacts on the surface and ground waters
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of the State. Land use planning is an important
component of a comprehensive watershed plan.
Inappropriate land use degrades water resources
through the introduction of pollutants and, from a
quantity perspective, burdens water supplies in
quantity-limited areas. In cooperation with the
SDRP, comprehensive watershed planning looks
at the future of the resource, how to account for
growth effects on the resource, and its efficient use.
Since the objectives are similar in many regards, it
is envisioned that watershed management and the
SDRP should be closely integrated.

4. Technical Issues/Strategic
Recommendations: Protecting
the Resource

M Issue: Development is occurring upstream of

potable surface water supply intakes and on top
of aquifer recharge areas throughout the State.
The magnitude and the overall effect that nonpoint
sources of pollution associated with development
has on surface and ground water supplies needs
to be better quantified. The amount and the types
of development that a water supply can support
without being compromised needs to be defined.
Management programs need to be initiated before
water supplies are impaired.

B Recommendation: It is proposed that $500,000

be allocated from the Bond Fund to develop
methods to predict the effects of nonpoint sources
of pollution on surface and ground water supplies
that results from various densities and types of
development. These tools would allow local land
use planners to implement management prac-
tices if proposed development is expected to
cause water quality degradation. The NJDEP
would utilize existing models and work already
completed in this field on a national level. The
study would build on this work and focus its
efforts on the protection of water supply water-
sheds of the State. This three-year project will
cost $1 million; the $500,000 would be matched
from other funding sources.

B Issue: Depletive and consumptive water uses that

are large in comparison to water supply availabil-
ity generate the need for alternative water supplies.
Wastewater reuse is not actively encouraged.

B Recommendation: Incentives and other approaches
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to encourage cost-effective, nondepletive and
nonconsumptive water uses for future water
withdrawals should be developed by the NJDEP.
Regulations and policies should be evaluated to
determine if these are excessively burdensome

and discourage wastewater reuse. Incentives
and disincentives that could be considered may
be in the form of variable allocation fees for new
diversions in planning areas nearing deficit based
on their depletive nature. In this case, diversions
that are highly depletive or consumptive might
pay higher fees; these fees could be “banked” in
order to fund needed alternative water supplies
in the future. This evaluation will take one year
and cost $30,000 to be funded by the Bond Fund.

W Issue: Absolute protection of source water sup-
plies in a dense State like New Jersey involves
the purchase of lands draining into those sources.
There is a need to protect these water supply
sources from inappropriate land uses in the most
sensitive watershed areas.

B Recommendation: The NJDEP recommends that
$20 million be appropriated from the Bond Fund
for loans to public agencies for the acquisition of
critical lands for water supply protection, includ-
ing lands in water supply watersheds, prime
aquifer recharge areas and well head protection
areas. In addition, other, stable funding sources
should be investigated to provide for such aquisi-
tion. The Green Acres Program should continue
to support acquisitions of properties that serve
to protect water supplies. Also, the use of other
approaches such as land-use regulations, water
quality protection strategies, and incentives to
continue protection of existing lands are options
to protect water supplies that should be evalu-
ated within the context of watershed management
planning efforts.

B Issue: The NJDEP’s Surface Water Quality Stan-
dards need to be evaluated to ensure that they
adequately protect water supplies. Improved
links between use designations for water supply
watersheds and the control of activities in these
types of watersheds that may impair water sup
plies would be the primary objective.

B Recommendation: The NJDEP recommends that
an analysis be performed that evaluates the
standards, especially the critical design flows
used to establish effluent limitations for waste
water discharges and the need to include addi-
tional parameters in these limitations when they
discharge upstream of surface water intakes. A
review will be made of the use designations to
determine their adequacy to protect water sup-
plies from the effects of development.

B Issue: The watershed approach will benefit the
water quality of the state’s water supplies as
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well as maintain the integrity of the yield of
these supplies. Funds from the Bond Fund
should support this initiative.

B Recommendation: The NJDEP proposes to par-
tially support the development of watershed
plans on an equitable basis (e.g., the portion of
the total plan cost that is oriented to protection
of water supply resources). There is a funda-
mental logic in applying the watershed approach
to the protection of water supplies. First, protec-
tion of the water quality of the State’s water sup-
plies and their yields should be enhanced by the
approach’s comprehensive and integrated efforts,
especially for ground water supplies. Second,
future water supplies will be identified and pro-
tected. Third, the reauthorization in the future of
the Clean Water Act may include federal funds
for protecting drinking water supplies; this would
allow for even more comprehensive protection
of our water supplies. Based on the assumption
that five watershed management projects will be
initiated in the next three years, and that water
supply planning costs do not exceed $100,000
per watershed management project, a total of
$500,000 is allocated for this purpose. Additional
funding will be used from federal Clean Water
Act grants, and other sources.

B. Maximizing the Benefits
of Water Supplies

1. Water Supply Planning,
Conservation and Management

As the impact of water withdrawal on supply sources,
other users and the general environment become more
severe, the need for maximizing available water supplies
becomes greater. Within NJDEF, water conservation has
been viewed as part of the overall functions of water
resources planning and management. The term water
conservation can refer to two types of activities: sup-
ply management and demand management.

Supply management usually refers to measures in
between the source and the service connection that
improve water system efficiency, such as metering,
leakage loss reduction, improved interconnections
and inter-system operations coordination. Some-
times improvements in the management and use of
the basic sources of water (i.e. aquifers and streams)
are included, but this is more properly referred to as
source management or watershed management.
Supply management attempts to reduce the loss of
water from the point of withdrawal to the
customer’s service connection.

Demand management refers to measures which re-
duce demand or increase efficiency of use at the ser-
vice connection and beyond. Since they focus on the
customer, the water system has much less control and
since they may have the short term effect of reducing
revenue (as opposed to increasing revenue or reduc-
ing costs) system managers may have ambivalent at-
titudes towards those measures. To be sure, many de-
mand management measures are more complex than
the typical supply management measures and re-
quire the involvement and cooperation of not only
water purveyors, but also customers, governmental
agencies and the general public. In sum, demand
management measures are less straight forward and
sometimes more controversial.

—

Several of the NJDEP’s water supply management
program activities help promote water conservation.
The water supply critical areas program is directed at
discouraging the overuse of ground water systems.
One way to reduce critical area water needs is
through an aggressive and successful conservation
program. Another program involves identification of
“ynaccounted for” water. Regulations require each
purveyor to analyze and report the amount of “unac-
counted for” water and to institute a management
program to reduce leakage and water losses. In addi-
tion, individual water allocation permits have spe-
cific conditions that require conservation plans to be
developed and implemented by purveyors. Finally,
an aggressive NJPDES permit program along with
Federal and State hazardous waste programs have
caused industrial facilities to devise ways to elimi-
nate or minimize the amount of water that must be
discharged as waste. Industrial water conservation
technology transfer, which has been implemented by
the Delaware River Basin Commission (DRBC) with
the support of NJDEP, has helped to further stimulate
reduced industrial water demand. The NJDEP
should expand its efforts in industrial water conser-
vation technology transfer.

Regulation of water system rates and services by
the Board of Public Utilities (BPU) has helped to pro-
mote efficient use of water in New Jersey. Within its
jurisdiction, the BPU has by and large eliminated the
use of declining block rates for those purveyors un-
der its jurisdiction, because they discourage conser-
vation by charging less per unit as usage increases.

Water conservation goals and objectives can also
be furthered by changes in plumbing fixture specifi-
cations. Responsibility for administration of the
plumbing code in New Jersey rests with the Depart-
ment of Community Affairs (DCA) as part of the Uni-
form Construction Code. In 1978, the NJDEP recom-
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mended that the plumbing fixture specifications be
amended to require the use of water closets using 3.5
gallons as opposed to the 5 to 7.5 gallon products
then in use. Working with DCA, the NJDEP initiated
the process to effect this change and the 3.5 gallon
water closet become a requirement later that year.

In 1988, DRBC revised its plumbing fixture regulations
(with support from New Jersey) to require water closets
using 1.6 gallons of water per flush. Working with the
DCA, the NJDEP recommended that DCA evaluate the
1.6 gallon water closet to determine if it should be used
in New Jersey. This evaluation was completed and with
the support of the NJDEP and DRBC, DCA revised the
State’s plumbing subcode to this end through regula-
tions which took effect on July 1, 1991. The National
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the manufacture for residential use of water closets us-
ing more than 1.6 gallons after January 1, 1994.

2. Water Conservation Strategy
a. Goals and Objectives

Where water conservation is concerned, there is
need for reasoned deliberation and wise choice
because our future environmental and financial
well being will be significantly influenced by the
water conservation programs and activities we
choose to implement. The goal of the State Water
Conservation Strategy (see Appendix B) is to set
forth an overall approach to guide the NJDEP’s
decisions regarding conservation. It seeks to:

B explain why the NJDEP supports water
conservation;

B outline which types of conservation should
be applied uniformly across the state; and

M indicate how conservation should be encour-
aged, promoted and/or required.

In doing so, NJDEP also hopes to advance public
deliberation regarding conservation by distinguish-
ing among the different types of demand manage-
ment and examining them individually.

b. Incentives and Education

The analyses set forth in the State Water Conser-
vation Strategy document show that the advantages
of water conservation generally outweigh the dis
advantages. The case is much stronger where water
supply resources or facilities are stressed, and less
strong where ample supplies exist for the foreseeable
future. The NJDED should reaffirm its support for
the concepts of water conservation and demand
reduction as effective and efficient components of
water resources planning and management.
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Aprimary issue is the approach to be taken toward
planning and implementation of conservation.
Water conservation must be an integral part of
water supply planning rather than an after
thought or a stop-gap measure. Since the mid
1980s, all regional water supply planning studies
conducted by the NJDEP have explicitly consid-
ered water conservation as an option for meeting
part of the projected water demands. The accu-
racy of future projections of water supply de-
mand in New Jersey uld be increased if better
data were available from water systems as to the
composition of existing water demand. The pat0
terns of residential, commercial and industrial
water demand and use are significantly different
and water systems should be required to provide
a breakdown of use in these categories or in simi-
lar categories such as residential vs. non-residen-
tial or large user versus small user size.

It is usually assumed that water conservation is
a concept that must be implemented through gov-
ernment regulatory mechanisms. Indeed, there
have been calls from some quarters for mandatory,
swift and dramatic reductions in water customers’
usage through direct regulation. While such means
are needed to change water user behavior during
drought episodes, it would be difficult to maintain
such reduced demand levels permanently without
extensive hardship.

NJDEP favors non-regulatory and incentive-
based means to bring about long term, non-drought
period reductions in water demand, other things
being equal. There are two basic reasons for this
policy. First, in an open and free society, we should
be predisposed to non-coercive behavior changes
rather than those mandated by statute or regulations.
Secondly, as a practical matter, water customers will
be much more likely to follow the desired behavior
and reduce demand on a sustained basis without
governmental enforcement, if they are informed as
to the overall benefits to them and to society as a
whole. In the long run, public education can be an
effective substitute for regulations under certain
conditions. Recognizing this, NJDEP has empha-
sized public education and incentives for conser-
vation, focusing on water awareness in the school
curriculum and promoting conservation landscaping
among adults. These programs should be expanded
and updated. The NJDEP should broaden its school
curriculum materials on water conservation, coor-
dinating its activities to complement and further
the goals of the New Jersey Environmental Educa-
tion Plan of Action.
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Likewise, NJDEP should continue to strengthen
its education programs for water conservation land-
scaping, particularly in research and demonstration.
In particular, greater efforts need to be made in
reaching the landscaping and nursery professionals
more effectively and also in support of research
and demonstration to not only reduce turf area but
also improve efficiency of turf irrigation.

Thus far in New Jersey, NJDEP has taken the
lead in efforts to encourage efficient residential
and commercial water use on the landscape as
summarized above. In order to better leverage its
staff and financial support in this area, however,
NJDEP should form a partnership with the land-
scaping and gardening community, water utilities,
the educational community and water users to
promote the wise use of water. Such a partnership,
which could be a not-for-profit organization, could
utilize both public and private sector funds to pro-
mote sound water use practices. Organizations such
as this as have been created in Georgia, Florida
and just recently in New York. The Georgia and
Florida organizations have been quite successful in
developing and publishing educational materials,
providing technical assistance to communities and
small purveyors on emergency water restriction
ordinances, and training members of the land-
scaping community in water conservation. The
importance of landscape irrigation must not be
under-estimated, as water use for this purpose
stresses water delivery systems and peaks in
summer months when droughts tend to have their
worst impacts.

In a related area, the Delaware River Basin Com-
mission has conducted industrial water conservation
technology transfer sessions which have documented
significant water saving benefits. In view of these
efforts and in keeping with the primarily non-
regulatory approach espoused in this conservation
strategy, NJDEP should initiate a long term industrial
water conservation technology transfer program
for selected industries and classes of commercial
water users.

¢. Structural vs. Behavioral Conservation Measures

There are other approaches to water demand
reduction which do not require direct regulation of
water customers’ behavior. At one end of the con-
tinuum is a plumbing fixture code change which
reduces water demand without any change in user
behavior and at the other end is a user s decision
to turn the water off while soaping up in the shower
which reduces water demand totally as a result of
a change in user behavior. Behavioral changes,

while they can be induced by regulatory constraints
or stimuli, usually involve a decision or choice by
the water user. On the other hand, once a 1.6 gpf
water closet is installed in accordance with the
plumbing code, there is little if any choice left to
the water customers regarding its use.

Structural conservation measures (if functional
and accepted) are more reliable and certain than
behavioral measures since they require no decision
or action by the water user. Due to this greater cer-
tainty and reliability, structural conservation mea-
sures should be favored by the NJDEP over regula
tory behavioral measures, other things being equal,
especially during non-drought periods. In view of
this, when future technological advances are made
in fixtures and equipment so that less water is used
and equal performance is provided, code changes
should be made expeditiously.

One area where outdoor water use could be made
significantly less wasteful through the application
of new technology would be to require automatic
lawn sprinkling systems to have rain sensors so
that the systems would not be activated when rain
has provided sufficient water for the turf. The NJDEP
should consider requesting that DCA amend the
applicable construction subcodes to provide for
such a requirement.

d. Costs/Benefits of Accelerated Installation
of Conservation Plumbing Fixtures

When plumbing codes are amended to require
more efficient fixtures, the total water savings from
the new products take many years to be realized
because of the large numbers of existing fixtures
which continue to be used until they become un-
serviceable and have to be replaced.

The consultants for the NJSWSP calculated that
the change of 75% of the existing water closets to
units using 1.6 gallons per flush would approxi-
mately result in an 18% reduction in indoor resi-
dential water use. Applying such calculation to the
Cape May Coastal planning area, where commer-
cial water use patterns are similar to residential
patterns and there is little industrial usage, a sav-
ings of about 4 MGD could be realized out of a total
water use of about 29 MGD in the planning area.

We can make some rough assumptions about the
number of fixtures which need to be replaced, and
calculate a rough cost per MGD of water saved
based on the amount of water saved and the cost
of the fixtures. This type of demand side analysis
can be performed when a feasibility study is being
conducted in a planning area that is experiencing
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deficit conditions or during the development of a
specific watershed-based management plan. If it is
assumed that there is an average of 2.5 people per
dwelling unit and 2 toilets and 2 showerheads per
unit in the Cape May Planning Area, a population
of about 95,000 would give 38,000 dwelling units.
This would mean 76,000 toilets and 76,000 shower-
heads in the planning area. At an installed cost of
$150 per toilet and a water savings of 3.665 MGD,
this amounts to about $3,113,000 per MGD saved;
for the showerheads this comes to $441,000 per
MGD saved. While New Jersey coastal plain ground
water is cheaper, even the $3.1 million per MGD for
the 1.6 gpf water closet compares favorably with
the cost of developing desalination facilities or new
surface supplies, which must include impoundment
and or intake, transmission and treatment facilities
costs. Moreover, the $150 cost of toilet replacement
is most likely high, since bulk purchase of products
and services through an organized program could
result in a cost of $100 or even less.

We can estimate the annual savings in the cost of
water which would be realized by a family of four
using 2.5 gpm showerheads, given an average of
one 7-minute shower per person per day. Assuming
that the existing showerheads consume from 3.5 to
5.0 gallons per minute and the retail cost of water
ranges from $1.50 per thousand gallons to $3.00
per thousand gallons, the savings realized would
be as shown in the table below:

FlowRate ~ Water Use Reduction ~ Annual Savings in Cost of Water
of Original  from 25 gpm at Various Prices Per 1000 Gals.
Showerhead Showerhead $1.50 %200 $3.00
50gpm  25gpm $38.33  $51.10 $76.65
4.5gpm 2.0 gpm $30.66 $40.88 $61.32
40gpm  15gpm $2300 $30.66 $45.99
3.5gpm 1.0 gpm $15.33 $20.44 $30.66

In addition to the water savings achievable with
1.6 gallon per flush toilets and 2.5 gallon per minute
(GPM) showerheads, cost savings to customers
would also be realized from reduced water, sewer
and energy charges. While the revenue of the water
and sewer utilities would be reduced, the effects of
these reductions would be offset by the following
factors: reduced operating and maintenance costs;
longer life of capital facilities and the ability to pro
vide water and treat the wastewater of more resi-
dences and commercial facilities; and implementa-
tion of retrofit over an extended period (i.e. 3 years)
rather than immediately. These benefits are greater
as facility capacity becomes stressed, so that con-
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servation extends the life of the facilities and delays
capital costs.

Aside from these savings, there are other signifi-
cant advantages of accelerated installation of more
efficient plumbing fixtures from a policy stand
point. First, it is a structural water conservation
measure, requiring no further action by the water
user. Once the product is installed it will provide
the savings regardless of the predisposition toward
conservation of the user. In addition, plumbing
fixture changes reduce non-discretionary demand
for water, as opposed to the largely discretionary
usage which takes place outdoors. These measures
therefore do not reduce the cushion which is avail-
able for reduction during drought emergencies.
Finally, when evaluating water supply options, it
must be remembered that the sheer number of re
maining new supply sources, either ground or sur-
face, is decreasing, not increasing.

e. Accelerated Installation of Plumbing Fixtures

Rather than using mandates, NJDEP should use
the incentive of financial assistance to promote
accelerated installation of water conservation plumb-
ing rather than relying only on their implementation
in new construction and remodeling. The NJDEP
should give strong consideration to low or no in-
terest loans to water systems so that existing shower-
heads could be replawith 2.5 gpm or less fixtures
and existing water closets could be replaced with
1.6 gallon water closets. Such a program would be
voluntary for the water system and should be tar-
geted to areas experiencing water supply problems.
Such a program would complement the existing
water supply system rehabilitation loan program
and should provide flexibility for either direct in-
stallation of the fixtures by the purveyor or its con-
tractor or for rebates for installation by the customer.
For the time being, such a program would have to
be limited to publicly-owned water systems since
the Bond Fund is the only immediately available
source of funds to make the loans and cannot be
used for loans to investor-owned purveyors, but
modifications to the Bond Fund or other sources of
funds should be considered which would allow
investor-owned involvement in such a program.
(See Chapter 9).

The Board of Public Utilities should evaluate
allowing water utilities to treat the cost of provid-
ing water saving plumbing fixtures and other wa-
ter conservation equipment to customers as invest-
ments on which a rate of return may be earned.
Such a practice has been a success in the electric
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utility industry and while the opportunities for the
use in water supply may not be as extensive, it

should prove attractive to certain water systems. If
the BPU took this action, the accelerated installation
of water conservation fixtures would receive addi-
tional stimulus. For example, the BPU could adopt
a policy of providing an incentive rate of return

where these devices are installed. Examples of this

are nUMerous in the electic ana gas' tiinies irtuus=

tries in other jurisdictions.
f. Pricing

A policy favoring structural over behavioral
conservation measures should not be used to pre-
clude attempts to reduce demand by affecting be-

| . i H
havior. It merely recognizes that human behavior

is usually not as reliable as the operation of physi-
cal objects. However, no matter how much emphasis
is placed on structural water conservation, there
will be effective opportunities to influence behavior
such as through incentives and education and they
should be utilized in the overall NJDEP strategy
for water conservation.

The pricing of water can provide an incentive for
conservation. The elasticity of demand for water is
the change in the quantity purchased brought about
by a change in price. It is given as the ratio of the
percentage change in the quantity demand to the
percentage change in price (i.e., if price doubles and
demand reduces by half, the elasticity of demand
is 1:1). The more demand changes in response to
price changes, the more elastic the demand is.

Of course, there are certain prerequisites for
pricing to have any influence at all on quantity
used. Meters must be installed, operating and read
reasonably often. In addition, at least a portion of
the water charges imposed must be based on the
quantity used. Meters are necessary both as a basis
for pricing to encourage conservation and to im-
prove customer awareness of how much water is
being used. The latter is useful so that an attempt
to use less water in response to something other
than rates (i.e. environmental concern or an anti-
waste attitude), can be measured by the customer.

Typically, the inclining block, declining block and
uniform rate structures discussed below include a
minimum, fixed charge to cover the water system’s
fixed costs. In some systems, this fixed charge is
subsumed in the initial block. However, basing
most or part of the water charge on quantity helps
provide customers awareness of their usage level
and thereby provides an incentive for conservation.

The demand for some uses of water is more

elastic than others. Most indoor residential uses,
such as drinking, cooking and bathing, represent a
basic need and therefore, this demand is more in-
elastic. Most outdoor uses such as lawn and land-
scape watering, car washing and recreation are
more discretionary and this demand is more elastic
It is neither possible nor desirable to determine a
single, “true” price for water, since so many differ-
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tomers. Moreover, it is just as important to send the
proper signal to customers through the structure of
water rates as it is to depend on high water rates to
reduce demand.

g. Inclining and Declining Block Rate Structures

There is considerable disagreement over the im-
pact and value of inclining vs. declining block rates.
Proponents of the declining block rate argue that as
water production increases, the unit cost drops and
so charging less per unit for larger quantities of
water\only reflects the utility’s development,
treatment and distribution cost. Opponents argue,
among other things, that if the real or true cost of
water, including the “externalities,” were charged,
this would not be the case. Without getting into a
detailed discussion of the validity of either claim,
declining block rates give the wrong signal to water
users about the broader values of water and its
place in the environment. A great deal of the impact
on demand of these two rate structures depend on
the size and number of the blocks. A very large first
block, for example, can negate the expected impact
on demand, regardless whether it is higher or lower
than the second block.

Conversely, an increasing block would cause
larger users to subsidize smaller users. Since larger
portions of a smaller user’s demand is relatively
inelastic, an inclining block structure can be expected,
all things being equal, to have a comparatively
greater impact on discretionary rather than non-
discretionary water use. While the inclining block
rate does send a “good” signal, the difficulty in pin-
pointing the effects of this rate structure, as opposed
to rate level, would suggest that from an equity
standpoint, its use be considered when specific
demand reduction objectives are being sought by
the utility, rather than when a general reduction in
demand is desired.

h. Uniform Rate Structure

The potential disadvantages of the inclining and
declining block rate structures are obviously avoided
if a uniform rate is adopted. The uniform rate retains
the same unit volume price regardless of the quan-
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tity used. (Usually, there is a minimum charge to
each customer to recover the system'’s fixed costs.)
The uniform rate not only sends a good signal in
that there is no incentive to use more than is desired
just because the unit price is lower, but there is also
equity in treating all users in the same class in the
same manner. Another advantage of the uniform
rate is that its simplicity is useful if the utility is
considering a seasonal surcharge. If the seasonal
surcharge is superimposed over numerous blocks,
the complexity can blur the signals the utility is
attempting to give the customers through the rate
structure. A uniform rate structure also tends to
avoid the public and political debates.

i. Seasonal Surcharge

In most systems, water usage increases in sum-
mer. (In the typical community, this is caused by
extensive outside use of water, but in resort areas,
the increase in population due to the tourist influx
means that the increased demand has a large indoor
use component.) In order to supply this additional
demand, extra plant capacity is needed which
would not be necessary during the rest of the year.
This means that customers using the same amounts
of water throughout the year are subsidizing uses
that contribute to the high summer demands.

In these instances, a surcharge can be applied
during the summer months which takes into account
the seasonal differences in capacity costs. The sur-
charge can be imposed as a winter\ summer rate
or as an alternative seasonal rate. Under the winter\
summer rate, the surcharge is applied to consump-
tion above winter use. The alternative seasonal rate
is simply a higher rate that is charged for all water
consumed during the summer.

Although it is somewhat easier to administer, the
alternative seasonal rate is less desirable from a
conservation standpoint. First, it does not discrimi-
nate between excess use in summer and the more
normal usage rates during the rest of the year, be-
cause the higher rate is paid regardless of the amount
used. Second, and because of this, it does not dis
criminate between the non-discretionary and dis-
cretionary components of total water usage.

While a significant portion of water charges need
to be based on the quantity used in order to foster
responsible use of the resource, if most or all of the
bill is based on quantity used, revenue to the pur-
veyor would fluctuate excessively according to the
amount of precipitation received and temperature
levels in the area, both of which have major impacts
on discretionary use. Water charges invariably con-
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tain a fixed charge to cover part or all of the system's
capital investment. To the extent that seasonal sur
charges increase the sensitivity of water system
revenue to precipitation and temperature, the sur-
charge and the underlying basic rate should be set
s0 as to guard against severe revenue instability.

j- Promoting Conservation Pricing

The BPU has jurisdiction over rates charged by
investor-owned water supply systems and those
publicly-owned systems which serve 1000 or more
customers outside their boundaries. Water rates
charged by other county and municipal utilities
are not regulated by the BPU.

The BPU has virtually eliminated use of the de-
clining block rate and has replaced it with a uniform
rate in most cases. Similar trends are taking place
among the non-BPU regulated water systems, but
there are a number which retain the declining block
structure. Water supply systems with declining
blocks should review their rate structure to deter-
mine if the declining block structure makes as much
sense today as when it was first adopted unless
there are highly compelling reasons other than
water conservation.

Through the rate regulation function, the BPU is
also actively engaged in fostering purveyor water
conservation education programs, service metering
of all customers, leakage loss reduction programs,
as well as improved system technical and financial
management. Since a large percentage of the pur-
veyor supplied water is sold through unregulated
systems, the impact of BPU’s policies are somewhat
limited, particularly in the areas of pricing and
overall financial planning and management.

At least in the area of rate structure, NJDEP could
take some actions to help promote conservation. For
example, water systems without conservation rate
structures in place as required by N.J.A.C. 7:19-6.5
(a)4, should be ineligible to receive public water
financing, including financial assistance for accel-
erated installation of conservation plumbing fixtures.
In addition, where demand/supply problems ex-
ist, as delineated by the NJSWSP or other studies,
systems requesting new or expanded water alloca-
tions should not be issued allocation permits if such
systems are not in compliance with N.J.A.C. 7:19-
6.5(a)4, unless they agree to bring their rates into
compliance within a specified time period to be
fixed by NJDEP. A similar policy should be applied
regardless of location, whenever a new or expanded
allocation request results in a total proposed with-
drawal equal to or exceeding 1.0 MGD. As presented
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above, the inclining block, uniform and seasonal
rate structures are all considered conservation rates,
while the flat rate and declining block are not.

k. Encouraging Regional and Local Initiative

It is evident from the analyses presented in the
State Water Conservation Strategy that neither water
conservation nor the narrower concept of demand
management should be received as a monolithic
concept, but rather as a bundle of different measures,
practices and activities, each with its own advan-
tages and disadvantages. In addition, there is great
variation in water supply and water quality condi-
tions across the New Jersey, due in part to its varied
topography and geology. Both ground and surface
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The ground and surface waters also have signifi-
cantly different levels of quality, often requiring
different levels of treatment, which will affect the
appropriate rates and rate structures. Given the
variety of conservation measures and supply sce-
narios, uniform application of a single set of con-
servation measures over the entire State is inappro-
priate. The State should therefore allow regional
and local entities to design and develop their own
conservation programs, tailored to their areas. This
policy of regionalized conservation management
should guide both the existing water system con-
servation plan review program administered by
the Bureau of Water Allocation, as well as any fu-
ture financial support provided by the State for
conservation. Priorities for financial support for
conservation should be first for areas where deficit
or system constraints problems are most serious,
the proposed measures directly address these
problems, and local support for conservation is
greatest. Areas with projected problems would
receive second priority.

In areas where detailed analysis indicate source
or supply problems exist, there are several instances
in which conservation related programs should be
coordinated and focused on utilizing the benefits of
demand and supply management. The following
are some examples:

M The compliance schedules for systems under
the unaccounted-for-water and leakage loss
reduction program should be accelerated.

M Large self-supplied water users should be
required to perform water audits once every
five years or when new or expanded alloca-
tion permit applications are submitted,
whichever is more frequent.

[ B Plumbing fixture code enforcement by munici-
palities should be monitored through the water
system conservation plan review program.

| This should be coordinated with the Depart-

! ment of Community Affairs.

B In a water-rich state such as New Jersey, it
should not be the business of the NJDEP to
preclude, as a part of its on-going conservation
programs, a water customer ‘s opportunity to
enjoy a healthy lawn. On the other hand, it
should be NJDEP’s business to provide the
knowledge and incentives to communities and
water systems for implementation of practical
demand reduction measures. It should also be
NJDEP’s business to adopt structural changes
in water use because they are cost effective and
bring about minimal disruption of water user
behavior. In this way, the NJDEP can be assured
of achieving reductions in water use which are
both substantial and lasting and therefore
truly protective of the environment.

3. Recommendations for Water Conservation

B The NJDEP should expand its efforts in indus-
trial and commercial water conservation tech-
nology transfer.

B The NJDEP should reaffirm its support for the
concepts of water conservation and demand
reduction as effective and efficient components
of water resources planning and management.

M The patterns of residential, commercial and
industrial water demand and use are significantly
different and NJDEP should require water systems
to provide a breakdown of use in these categories
or in similar categories such as residential vs.
non-residential or large user versus small user
size, using uniform definitions to ensure data
comparability.

B The NJDEP has emphasized public education
and incentives for conservation, focusing on
water awareness in the school curriculum and
promoting conservation landscaping among
adults. These programs should be expanded
and updated.

B The NJDEP should continue to strengthen its
education programs for water conservation
landscaping, particularly in research and
demonstration.

B The NJDEP should form a partnership with the
landscaping and gardening community, water

i utilities, the educational community and water

| users to promote the wise use of water.
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B Structural conservation measures should be
favored by the NJDEP over regulatory behav-
ioral measures, other things being equal, for
non-drought conservation.

B When future technological advances are made
in plumbing so that less water is used and equal
performance is provided, code changes should
be made expeditiously.

B The NJDEP should require automatic lawn
sprinkling systems to have moisture sensors so
that the systems would not be activated when
the turf is sufficiently wet. The NJDEP should
consider requesting that DCA amend the appli-
cable construction subcodes to provide for such

a radantiramont Thic madificratinm ~rnnld Acciir in
a requirement. 1 0is moaaincanon couia oodur i

stages, with commercial properties being first
(including apartment complexes) and individual
residences second.

B The NJDEP should give strong consideration to
low or no interest loans to water systems so that
existing showerheads could be replaced with 2.5
gpm or less fixtures and existing water closets
could be replaced with 1.6 gallon per flush water
closets (see Chapter 9).

B Modifications to the Bond Fund or other sources
of funds should be considered which would allow
investor-owned involvement in such a program
(see Chapter 9).

B The Board of Public Utilities should evaluate
allowing water utilities to treat the cost of pro-
viding water saving plumbing fixtures and other
water conservation equipment to customers
as investments on which a rate of return may
be earned.

B Water supply systems with declining blocks rate
structures should review their rate structure to
determine if the declining block structure is still
appropriate for local circumstances.

B Eligibility for public water financing, including
financial assistance for accelerated installation of
conservation plumbing fixtures, should be limited
to those systems which have conservation rate
structures as required by N.J.A.C. 7:19-6.5(a)4.

B Systems requesting new or expanded water allo-
cations in which the total proposed withdrawal
equals or exceeds 1.0 MGD should not be issued
allocation permits unless such systems are in
compliance with N.J.LA.C. 7:19-6.5(a)4 or agree to
come into compliance with these rate structure
provisions within a specified time period, to be
fixed by the NJDEP.
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B Where demand /supply problems exist, as delin-
eated by the NJSWSP or other studies, any sys-
tem requesting a new or expanded water alloca-
tion should not be issued an allocation permit
unless the system is in compliance with N.J.A.C.
7:19-6.5(a)4 or agrees to come into compliance
within a specified time period, to be fixed by
the NJDEP.

B The state should allow regional and local entities
to design and develop their own conservation
programs which can be tailored to particular
conditions in the area.

B Where there is regional and local interest in
water conservation, NJDEP should encourage
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developing and designing a water conservation
program and providing financial support for
plan implementation.

B Those planning areas which have significant
water supply problems should be subjected to
a detailed analysis to determine if they should
be considered potential beneficiaries of water
conservation and if so, the conservation fund-
ing and other assistance from NJDEP recom-
mended herein should be utilized first in these
priority areas.

4. Integrated Water Supply

| Systems Management

As the population of New Jersey increases so does
the need to more comprehensively manage water sup-
plies. Previous chapters have stressed the interrela-
tionship of surface and ground water supplies within
a watershed, as well as the fact that coordinated devel-
opment and management of these supplies can serve
to increase their potential for sustainability. This chap-
ter discusses in detail the initiatives that the NJDEP
has already undertaken or is considering to under-
take in the near future that will integrate and opti-
mize planning for these supplies. There are two pri-
mary methods available to integrate the management
of water supplies—coordinated operations of reser-
voirs in an area, and conjunctive use of multiple
types of water supplies.

a. Reservoir System Management

There is significant potential to increase the total
safe yield of two or more reservoirs systems if these
systems could be operated as a coordinated system,
rather than separate entities employing separate
objectives, and if there exist sufficient interconnec-
tions and treatment facilities whereby water can
besystematically and effectively transferred be-
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tween these systems. The reasons that this poten-
tial exists are:

M drought conditions can vary among the res-
ervoirs’ watersheds, short-term flows from
intense, localized storm events might be
“shared” among systems,

M variations exist in passing flow requirements,

M safe yield surpluses may exist in individual
systems, and

M there may be an ability to “mix” water having
different quality characteristics.

Also, as previously discussed, increased yield
can be realized by capturing water in the most
downstream portion of the watershed.

Integrated water supply management is espe-
cially important during early drought and critical
drought periods in order to achieve the above.
(Drought emergency management options are dis-
cussed later.) The NJDEP’s implementation of
drought rule curves as a component of integrated
water supply management has enhanced the ability
of the northeastern portion of the State to forestall
drought emergencies. While these measures have
improved the water supply capability of this region
during normal and extended low rainfall periods,
and a certain level of inter-facility management
exists, more specific operational “hands-on tools”
can further enhance our ability to provide adequate
water supplies during these challenging periods.

Several regions have very extensive physical
interconnections that allow for improved early or
pre-drought and drought management. However,
an impediment to integrated water supply man-
agement is the fact that purveyors possess indi-
vidual allocations and that some purveyors may
not wish to temporarily cease using their own sup-
plies and have to purchase more expensive water
supplies from other purveyors during periods im-
mediately preceding critical drought conditions.
Without coordinated management, more severe
conditions may result if low precipitation persists.
While the NJDEP has the regulatory authority to
mandate use of particular sources during declared
droughts, it does not generally require such condi-
tions during pre-drought periods.

It is recommended that the NJDEP establish a
management protocol with affected purveyors that
coordinates source use for the critical period im-
mediately preceeding a drought. As described in
Chapter 6, the NJDEP proposes that this approach
be initiated in planning areas 4, 5 and 6. This region

is the only major surface water supply region that
has multiple reservoirs under multiple ownership
and no over-arching regulatory management sys-
tem for conditions prior to declared droughts. The
Raritan River basin system is operated by the NJ
Water Supply Authority, while the Delaware River
Basin Commission is responsible for integrated man-
agement of the reservoir systems for that area.

b. Conjunctive Water Use

Integrated use of multiple water supplies other
than reservoirs alone can synergistically increase
the available water yield within a planning area
during extended periods of drought. There are

numerous variations of conjunctive use, as
defined below,

LaTiaiicia /oIy

Conjunctive Use of Surface and Ground Water-
Conjunctive use of surface and ground water re-
sources provides a viable strategy for planning
areas experiencing growth that are: a) dependent
on surface water supplies, but possess no storage
facilities (or possess these facilities but demand
will exceed yield in the future), or b) facing ground
water supply deficits. This alternative is encouraged
by the NJDEP. Under this form of conjunctive water
use, surface water is utilized preferentially until
withdrawals become limited by the occurrence of a
specified passing flow (generally MA7CD10 flow
conditions). When surface water withdrawals
are or will soon be limited by low flow conditions,
demand would be met increasingly by ground water
supplies. If an unconfined aquifer is utilized, the
wells would have to be strategically located so that
withdrawals would not reduce stream flow during
the low flow period. The amount of ground water
that could be withdrawn from the unconfined aqui-
fer to satisfy this criteria would be determined by a
hydrologic evaluation; this amount would essen-
tially represent the “safe” yield of the combined
systems (the amount of water that can be provided
during drought conditions). The aquifer acts much
the same as an off-line storage facility by providing
yield during drought while simultaneously allow-
ing for sufficient stream flow to be maintained.

Confined aquifers can also be used in tandem
with surface water supplies. Unlike unconfined
aquifers, from which withdrawals are generally
limited by the amount of stream flow depletion
that results, confined aquifers are often limited by
the amount of saltwater intrusion that will be tol-
erated over a lengthy period. The confined aqui-
fers most likely can provide water for longer peri-
ods without substantial impacts unless saltwater
intrusion or excessive withdrawal problems already
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exist. Thus, when confined aquifers are used in
conjunction with surface water supplies that have
no available above-ground storage, the amount of
water that can be withdrawn from the aquifer
without cumulatively causing intolerable intrusion
would represent the system yield. The NJDEP will
develop and adopt a policy on saltwater intrusion
and other ground water thresholds to help ensure
that the State’s aquifers are protected and conjunc-
tive use alternatives can be properly designed.

Artificial recharge of surface water into aquifers
is a variation of this category of conjunctive water
use that has significant potential in New Jersey,
especially along the coast where there appear to be
grmln(‘l water ¢ qnnn]v deficits in some n]annmg

areas and perhaps in the northeast where this alter
nauve can v€ USEa WUNSEL pcai\ne%f:"nf GITHERTanc.™
Recharge is generally achieved by any of three
methods: recharge basins, enhanced stream bed
infiltration and injection wells. Recharge basins
augment ground water levels in shallow aquifers
using high flows from surface waters. Enhanced
stream bed infiltration utilizes shallow wells to
induce surface water into an underlying aquifer
where the water is stored for later withdrawal
during time of need. Injection wells (referred

to asAquifer Storage and Recovery [ASR] sys-
tems) are used to recharge surface water to
confined aquifers.

Generally, the majority of water for an ASR op-
eration would be pumped from the local stream or
river during months when flows are the greatest,
and injected after treatment. Since evaporation
losses are minimal in aquifers, water may be stor-
ed for relatively long periods without depletion,
especially in confined aquifers. It is generally recog-
nized that up to 80 percent of water recharged into
an aquifer is recoverable for later use. A New Jersey
Pollutant Discharge Elimination System (NJPDES)
permit is required for ASR systems if the water
is treated prior to introduction into the aquifer.
Artificial recharge, and surface and ground
water conjunctive uses, are thought to be valu-
able water supply strategies for the developing
coastal communities.

Conjunctive Use of Surface Water - This con-
junctive water use alternative can be employed
when: a) there are significant variations in water
quality in two or more surface water sources and
there is available storage in the planning area, and
b) there is a need to increase the freshwater input
into a waterway in order to reduce water quality
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concerns. In the first case, the surface water that
has the most suitable quality is temporarily utilized
or pumped into a storage facility. The yield of such
a system is dependent on the amount of suitable
water and the amount of available storage. An
example is the proposed Kingston Quarry Reser-
voir in Somerset County where either Millstone
River or Delaware and Raritan Canal water
would be diverted into the storage facility, de-
pending on water quality and passing flow re-
quirements. The reservoir would be tapped dur-
ing drought periods.

Another surface water conjunctive use alternative
is to utilize stored surface water during critical water
quality periods. An example of this is the Merrill
Creek Reservoir. This facility was constructed in
e v ILPIU\.& FVLLLL UV ut.l\)l.(lt\..\.l I.J}' LR S e e
power generating stations in the Delaware River
Basin in order to retard the salt water front migra-
tion up the estuary.

Conjunctive Use of Ground Water - This strategy
utilizes two or more aquifers. The objective of this
strategy is to allow for adequate natural discharge
from the aquifer systems to avoid undesirable im-
pacts (baseflow reduction and saltwater intrusion).
It is a strategy that “spreads out” potential impacts
to tolerable limits and is encouraged by the NJDEP.
An example of the conjunctive use of multiple
ground water sources is the seasonal use of uncon-
fined and confined aquifers. The unconfined aquifer
is pumped during the winter when potential impacts
to stream flow and disruption to freshwater-depen-
dent resources are minimized. During the summer,
withdrawals from the unconfined aquifer cease or
are greatly reduced and pumpage from the confined
aquifer commences. Conjunctive water use of two
or more confined aquifers also has substantial po-
tential, especially where the aquifers are not well
interconnected and saltwater intrusion is not a
problem. In addition, there is potential to artificially
recharge water from one aquifer to the other in an
ASR operation (e.g., winter pumpage of an uncon-
fined aquifer to a confined aquifer where the latter
would be used to meet peak summer demand).

Conjunctive water use of muitiple water supply
sources can be capital and operating cost-intensive,
requiring redundant supply, treatment, transmission
and interconnection infrastructure, and monitoring.
Further, sophisticated analysis may be required
prior to approval, especially when large regional
facilities are being considered.

ardar ba vamlasa Yira bar orranaratod e olockrio:
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5. Technical Issues/Strategic
Recommendations: Conjunctive
Water Use

a. Opportunities for Conjunctive Water Use

B Issue: Over-reliance on unconfined aquifers in a
wraterched can resnlt in excessive stream flow

18aA TU [EZIULIAL SALLVY QLTI H1ILLWUIvEt o asfe an - —
surface water withdrawals (withdrawals that
have no storage capabilities) can exacerbate low
flow conditions. Conjunctive water use offers
opportunities to mitigate these conditions.

B Recommendation: The Water Balance Model
(WBM) should be refined to estimate where the
above conditions may potentiaily occur take
place. Ground water studies currently underway
will allow the NJDEP to estimate the current
and future magnitude of the stream flow deple-
tion and saltwater intrusion problem in the vari-
ous planning areas. Concurrently, the NJDEP will
propose a definition for ground water dependable
yield. When combined, these three action items
will permit the NJDEP to predict when conjunc-
tive water use should be considered.

b. Use of Restricted Confined
Agquifers During Drought

W Issue: Users of the confined aquifers have been
required to reduce withdrawals. Some of these
aquifers have significantly recovered since Water
Supply Critical Area No.1 have been implemented.
Short-term use of these aquifers can potentially
provide relief during drought as well as increase
overall yield. ASR also may be promising.

B Recommendation: The NJDEP should assess the
potential for short-term drought use of the critical
area aquifers in order to determine effects on
saltwater intrusion. For example, Raritan River
and Manasquan River water is now used in Water
Supply Critical Area No.1 to compensate for
required cutbacks in confined aquifer use. If
these aquifers could be partially used during
drought only, without adverse effects, the regional
water availability could be increased. In addition,
if treated surface water could be injected into
these aquifers during high flow conditions and
this water could be used during drought, yields
could be increased.

c. Multiple Permits for ASR Facilities

M Issue: The NJDEP presently requires three ap-
provals for proposed ASR facilities that will

recharge treated water into an aquifer for use at
a later time. First, applicants for these facilities
must obtain a Water Allocation Permit to with-
draw water and to subsequently recharge it into
the aquifer. Second, the applicant must obtain
Safe Drinking Water permit approval to ensure
that the supply will meet the State’s drinking

The NJDEP encourages ASR facilities and it is
anticipated that several of these facilities will be
needed in the not-so-distant future. These opera-
tions maintain stream flow conditions during
low precipitation periods and they eliminate the
need for costly storage facilities. The NJDEP
needs to make this process less cumbersome.

B Recommendation: It is recommended that the
NJDEP take steps to initiate a more coordinated
permitting process for these facilities. The NJDEP
should develop standardized permit provisions
and monitoring requirements that satisfy the
NJPDES permit requirements. These requirements
in turn would be incorporated into the Water
Allocation Permit/Safe Drinking Water Approval,
issued under both the NJ Water Pollution Control
and NJ Water Supply Management Acts. On-going
permit requirements would be administered by
the Water Supply Element in order to reduce paper-
work responsibilities required of the permittee.

6. Management of Depletive Water Uses

Surface and ground water availability in each of
the 23 planning areas of the State is limited. Several
of the planning areas are frequently subject to
drought warnings and sometimes drought emergen-
cies as a result of limited storage capability and re-
duced streamflow during periods of low rainfall,
while others have had to seek alternative water sup-
plies as a result of regional saltwater intrusion.
Depletive water uses can exacerbate these events.
They may also, depending on their severity, lead to
safe yield reductions or ecological impacts through
stream flow reductions during low flow periods. (See
Chapters 2, Chapter 3 and Appendix E for an exten-
sive discussion of the definition and impacts of
depletive water use.) In contrast, as described in B.5
of this Chapter, non-depletive water uses (e.g., waste-
water reuse) can ameliorate these circumstances.

Consequently, it is important that we sufficiently
manage future depletive water uses by ensuring
that water withdrawn from a planning area is re-
turned to the same area and available for reuse,
whenever practicable.
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a. Relationship to Wastewater Flows

As summarized in Chapter 5, Table 5.2, 1.5 billion
gallons of water is withdrawn daily (average) from
New Jersey’s surface and ground water supplies for
potable, commercial /industrial and agricultural use
(e.g., water allocations over 100,000 GPD and self-
supplied demand). Of the 1.5 billion gallons, about
50 percent of all surface water and ground water
withdrawals are depletive and are no longer avail-
able for second use within the area of origin. (An
additional 0.94 billion gallons is withdrawn daily
by certain large industries; an evaluation of the
consumptive nature of this specific water use will
be made at a later date.)

Over and above New Jersey’s large population,
one factor that contributes indirectly to the increas-
ing depletive water uses is water quality standards
that have become more stringent over time. Over
the last two decades numerous sewage treatment
plants located within the interior of the State have
been abandoned and have tied into regional plants
along the coast. It is often more cost-effective (from
strictly a wastewater management perspective) to
discharge wastewater to the oceans and bays where
dilution is substantial, if distances from the service
area are not too great. However, if these types of
discharges result in an actual reduction in water
supply or cause a need to develop additional reser-
voirs, other substantial costs will need to be incurred
that should be evaluated in wastewater management
planning. Overall cost savings may be realized in
some cases by upgrading the existing, non-depletive
plants. As the cost of water increases, this option
may grow in importance.

Another contributing factor to increased deple-
tive water use is failing septic systems. When nu-
merous systems in a specific area fail, the solution
is usually to construct a sewerage collection system
that conveys the wastewater to a regional plant for
treatment and discharge. This may result in a dep-
letive water use if the water supply is local and the
regional sewage treatment plant outfall is not. On-
site septic system management is a potential solu-
tion since one of the major functions of this program
is to prevent failure.

Consumptive water uses (e.g., power generating
station cooling water, spray irrigation of crops and
lawns) can have effects similar to depletive water
uses in that a significant portion of the water is not
returned to the source supply nor can water that is
diverted for this purpose be used a second time. The
DRBC has found consumptive water uses to have
very significant effects, resulting in the need for
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Merrill Creek, F.E. Walter and Blue Marsh Reser-
voirs. The NJDEP plans to assess the magnitude of
consumptive water uses in an update of the Water
Balance Model (WBM). These uses are addressed
in detail in B.7 of this Chapter.

b. Relationship to Ground Water Pollution Mitigation

The state and the federal government have ex-
pended considerable sums of money during the last
decade in the mitigation of ground water pollution.
The selected remedy has often been to either treat the
contaminated ground water at the site and discharge
it to a nearby stream or to convey it to a sewage plant
that possesses the capability to treat it. Although
NJDEP prefers recharge on site if physically possible,
it often is not. Depending on the extent of contami-
nation, pumpage of the aquifer sometimes represents
considerable quantities over significant periods of
time. There is a need to balance the quality issues of
these contamination remedies with the quantity issues
regarding the long-term availability of the state’s
ground water supplies. It is thus recommended that
information regarding site mitigation projects be
incorporated into the WBM for periodic assessment.

7. Technical Issues/Strategic
Recommendations: Depletive Water Uses

a. Management of Depletive Water Uses

B Issue: Depletive water uses represent a sig-
nificant concern affecting the State’s water
supplies, water quality and freshwater-depen-
dent ecosystems.

B Recommendation: The NJDEP recommends that
policies be proposed in the near future to discour-
age depletive water uses and encourage non-
potable wastewater reuse where this practice is
suitable, including consideration of costs not
directly related to wastewater management.
Primary emphasis will need to be placed on
managing depletive water uses upstream of
surface water intakes and sewage treatment
plants and where saltwater intrusion is a concern.

b. Management of Consumptive Water Uses

M Issue: Consumptive water uses have much the
same impacts on water supplies, water quality
and freshwater-dependent ecosystems as deple-
tive water uses.

B Recommendation: The NJDEP will first assess
the magnitude of the problem by incorporating
existing consumptive water uses into the WBM.
If found to be significant, the NJDEP will recom-
mend appropriate policy to manage these uses.
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In order to understand the current state laws and
regulations governing water allocations, it is helpful
to review their historical development. This chapter
reviews the role of state government in water use
regulation, how it has changed over the last century
and how it needs to change in the future.

A. Historical Perspective

Historically, New Jersey’s water supply has been
sufficient to meet the needs of the state. However,
water supply needs have increased with economic
growth and changed with geographic shifts of the
state’s population. Since the availability of water
supply sources is limited, the result is conflict that
eventually necessitates government intervention
and regulation.

1. Common Law

The allocation of water was originally governed
by English common law. Under this system, water
rights are obtained through riparian rights that ac-
companied land abutting a water course. An owner
of riparian lands had the right to use the water of a
stream flowing by or through their property but
did not own the water. Water was considered a
common resource and therefore an owner of ripar-
ian land could not adversely affect the ability of
downstream users to exercise their riparian rights.
Traditionally this meant the upstream riparian
owner could not diminish the flow nor alter its
quality significantly. The riparian owners along a
water-course were said to have correlative or inter-
dependent rights of use.

2. Early Legislative Remedies

Over the last two centuries the English common
law system has been incrementally modified to meet
the increasing demand for water and reflect the
changing value society has placed on water. In New
Jersey the most recent changes have been to incorpo-
rate the concept of the public trust doctrine. Under
this doctrine, the waters of New Jersey are viewed as
the property of the State, which acts as the trustee of
the people. This role of trustee was originally as-
sumed by the Legislature. During the 1800’s, the Leg-

islature eranted hoth pnh]‘ir‘ and Ir_)r'iw:\tn entities spe-
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cial legislative grants of water rights. In fact there still
are current municipal and private water users with
water allocation permits based on the water rights
originally granted by the Legislature. The legislative
approach to water allocation lacked an overall plan
for water supply management and did not provide
the resources or the capacity to evaluate impacts of
withdrawals. As a result, the Legislature chose to es-
tablish a separate administrative agency, a Water
Supply Commission, to assume the responsibility for
the allocation of water.

3. 1907 Water Supply Commission
and Early Legislation

The Water Supply Commission was established in
1907. All applications for new or increased withdraw-
als of surface water for public supply required the
Commission’s approval. A statute expanding the
Commission’s jurisdiction by requiring the Commission’s
approval for ground water withdrawals for public
water supplies was enacted in 1910. Those water us-
ers with pre-existing water rights granted by the Leg-
islature were not required to reestablish those rights
with the Commission. The approvals granted by the
Commission did not contain any time limitation, and
there were no provisions for revocation except
through abandonment by the recipient. This made it
nearly impossible to reallocate waters as demands
patterns changed or where conflicting claims to wa-
ter produced shortages.

It was not until 1947 that private withdrawals
of ground water were required to obtain state ap-
proval. By this time the Water Policy and Supply
Council had replaced the Water Supply Commis-
sion. As with the previous legislation, existing pri-
vate ground water users were “grandfathered”,
and therefore did not have to obtain state approvals
for their diversions.
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In 1963, the Legislature enacted a law that required
private entities withdrawing surface water in excess
of 100,00 gallons per day (gpd) to obtain a permit
from the Water Policy and Supply Council. By this
time, any new or increased private or public ground
water and surface water withdrawal in excess of
100,000 gpd or more were subject to state approval.
Anyone with existing water rights obtained through
legislative grants or grandfather rights was still not
required to obtain a permit.

4. The 1981 Water Supply Management Act

The drought of 1980-1981 focused the Legislature’s
attention on the problems caused by the uncoordi-
nated enactment of existing water laws. Water users
that were exempt from the various laws did not report
water use to the State, which hampered efforts to assess
water availability and to comprehensively manage the
State’s water resources. It was clear that grandfathered
rights (those exempted from the laws and subsequent
regulatory programs) exacerbated problems with the al-
ready disjointed state water supply program. In 1981,
the Water Supply Management Act (WSMA) was passed
in an attempt to adopt a more complete administrative
water law. The act states, “the water resources of the
State and any water brought into the State must be
planned for and managed as a common resource from
which the requirements of various regions and localities
in the state shall be met.” This language meant that all
water diverters would be subject to regulatory over-
sight and be considered in any water resource manage-
ment strategy. For the first time, grandfathered or pre-
existing water diversions had to obtain a State permit.

Specifically, the WSMA required the holders of any
water privileges previously allowed through legisla-
tive or administrative action, including those previ-
ously exempted from the requirement to obtain a
State permit, obtain a water allocation permit within
180 days of the effective date of the act, if their with-
drawals exceeded 100,000 gallons per day. This al-
lowed for a comprehensive evaluation of the actual
demand on the State’s water supply sources.

B. The Water Allocation
Permit Program

The WSMA also abolished the Water Policy & Sup-
ply Council and gave to the NJ Department of Envi-
ronmental Protection the power to manage the water
supply by adopting a uniform water diversion per-
mit system. The new permitting system was needed
because the Legislature found that “the present regu-
latory system for these water resources is ineffective
and counterproductive.” This new system allocates
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or reallocates all the water resources of the State
through the issuance of permits to diverters of more
than 100,000 gpd of ground and/or surface water.

1. Minimum Permit Provisions

In order to ensure a uniform permitting program
for the allocation of water, the WSMA requires each
permit to contain six minimum provisions. All water
allocation permits now contain conditions that:

M Fix the term of the permit;

M Fix the maximum allowable diversion expressed
in terms of daily, monthly or annual diversions;

M [dentify and limit the use to which the water
may be put;

M Require the diverter to meter the water being
diverted and report the quantity and quality
of the water;

M Require all water diverted for non-consumptive
water use be returned to a reasonably proximate
body of water identified by the NJDEP;

M Permit the NJDEP to modify, suspend or termi-
nate the permit after notice and hearing, for
violations of it’s conditions, the Act, regulations
or orders issued by the NJDEP and when deemed
necessary for the public interest.

2. Water Allocation Regulations

The water allocation permit program is adminis-
tered under N.J.A.C. 7:19-1 et seq., within the NJDEP’s
Water Supply Element. Under these rules, the NJDEP
establishes general permit application procedures,
outlines the permit review and approval process, and
establishes a fee schedule for permits. The basic ap-
plication review procedure is similar to that estab-
lished by the Water Supply Commission, specifically
the public notice and public hearing process, the de-
cision making process and the appeal procedures.
These have been updated, but contain many of the el-
ements originally developed in 1907.

The current rules require all water withdrawals in
excess of 3.1 million gallons per month to obtain a
water allocation permit. The threshold is based on
the 100,000 gpd threshold that has been historically
used, but has been modified in recognition that short
term diversions such as 72 hour aquifer /pump tests,
even those exceeding 100,000 gpd, should not require
formal permits as the users are not requesting formal
diversion privileges from the State.

The rules require anyone that files a Short Term
Water Use Report must protect existing water users,
both permitted and unpermitted. Short-term water
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withdrawals are required to be metered and the with-
drawal data reported to the NJDEP. The short-term
diverter is also responsible to repair any damage to
other water users caused by their diversion. There is
a requirement to notify all potentially affected well
owners/water users and the local health department
prior to commencing the diversion.

Under the current rules, the diversion of salt water
is also exempted from obtaining a permit, provided
the NJDEP has determined that the diversion and us-
age will not adversely affect the freshwater resources
of the State. Saltwater is typically used for cooling
purposes by large industries and power generation
plants in the coastal areas of New Jersey.

3.1993 Amendments to WSMA

A major deficiency of the 1981 WSMA was exposed
in 1989 after the NJDEP lost a court case involving an
administrative order that required the reduction of ex-
isting water diversion privileges. Language in the act
stated that the NJDEP could only reduce existing wa-
ter privileges to the amount currently utilized, subject
to contracts and reasonably required amounts for fu-
ture use. However, by the time the NJDEP had been
delegated the water allocation permit program, there
were a number of aquifers that were being overused.
Withdrawals were exceeding recharge to the aquifer
and water levels were declining dramatically. Studies
indicated that unless withdrawals were reduced the
aquifers would continue to decline and threaten the
long term reliability of the supply. The limitation in the
1981 law prevented the NJDEP from ordering a reduc-
tion in the withdrawals absent an emergency order of
the Governor, an action usually reserved for drought
or other water supply emergencies.

This situation was remedied in July, 1993 through
amendments to the WSMA. These amendments allow
the NJDEP to establish areas of water supply concern
wherever it can be demonstrated that the safe and de-
pendable yield of a water source is being exceeded or
threatened by overuse. In these areas the NJDEP can
reduce existing withdrawal privileges to the safe and
dependable yield of that source even if this action re-
sults in a reduction in actual withdrawals. However,
before taking such action, the NJDEP is required to
identify alternate water supply sources and work with
affected permittees to develop these supplies.

4. Water Supply Critical Areas

In the 1982 Plan the NJDEP identified two areas
where overuse was threatening the long term reliabil-
ity of ground water supplies. These areas are referred
to as Water Supply Critical Areas (WSCA). In both ar-

eas, water levels in the major aquifers were declining
and salt water intrusion was evident. The first area,
WSCA #1, covers Monmouth County and portions of
Middlesex and Ocean Counties and includes four de-
pleted aquifers ( the Englishtown, Mt. Laurel/
Wenonah, Old Bridge and Farrington). The second
area, WSCA #2 is centered on Gloucester, Camden
and Burlington Counties and the depleted aquifer is
the Potomac-Raritan-Magothy aquifer system. In
both water supply critical areas, water allocation per-
mittees were required to reduce the use of ground
water from the depleted aquifers and develop a re-
placement supply.

In WSCA #1, the reductions in withdrawals went
into effect in 1990. Since then, USGS has documented
substantial increases in the water levels in each of the
depleted aquifers. The Englishtown and Mt. Laurel-
Wenonah Aquifers have recovered over 100 feet of po-
tentiometric head (a measure of water pressure in a
confined aquifer) by 1993. USGS ground water models
predict the rise in water levels will continue for ap-
proximately ten years before they stabilize. In WSCA
#2, orders to reduce withdrawals were sent out in
1993. Cutbacks in aquifer use will not occur until 199.

C. Water Resource Yields

The recent amendments to the Water Supply
Management Act emphasize the need for a refined
definition of safe or dependable yield, as discussed
in Chapter 3. In order for the NJDEP to make a deter-
mination that the dependable yield of an aquifer is
being exceeded, there has to be a definition of this
term. The definition of safe yield for surface water
systems has always been associated with the so
called “drought of record.” Specifically, a surface wa-
ter system’s safe yield has been defined by NJDEP as
“the yield maintainable by a water system continu-
ously throughout a repetition of the most severe
drought of record, after compliance with require-
ments for maintaining minimum passing flows.” Sate
yield is a term that indicates a supply source can pro-
vide a set amount of water supply, defined in annual
average daily flows (i.e. MGD), during a specific his-
torical drought. This yield has been determined for
most major surface water systems in New Jersey.

Ground water systems also have sustainable
yields, referred to as the “dependable yield” in the
current regulations. To date, firm figures for the de-
pendable yield of aquifers have not been established.
The continuous decline of water levels in an aquifer,
and related effects such as the accelerated movement
of saltwater, or intolerable reductions in streamtlow,

| are considered evidence that the dependable yield is
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being exceeded, but the actual yield has not been for-
mally quantified. A method of quantifying ground
water yields directly has not be determined and
needs to be, in order to guide resource allocations.
The definition of surface water “safe yield” is not sat-
isfactory regarding ground water because drought
often will not materially affect the availability of
ground water in many aquifers, except in small,
poorly yielding or already impaired aquifers.

1. Regulatory Factors Affecting
Water Resource Yields

The definition of safe yield is flexible in two re-
gards. First, the drought of record can change, and
second, the minimum passing flows can change.
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Changes to either parameter affect the safe yield of a

surface water system. A change in the definition of
the drought of record would be necessary if severe
climatological and hydrological conditions demon-
strated the safe yield of a source was over esti-
mated. Currently, many surface water supplies have
estimated safe yields based on the 1960’s drought. If
a more severe drought, or a different drought pat-
tern occurs, these systems may not be able to supply
their “safe yield.”

The change in minimum passing flow require-
ments could result from regulatory decisions to in-
crease or decrease the amount of water allowed to
pass the point of diversion. The type of regulatory
decision can include interbasin transfers of up-
stream sewage effluent, an increase in stream flow
for instream flow protection or an extension of sew-
erage collection system to upstream areas currently
served by septic systems. In times of severe
drought, minimum passing flows are often reduced
administratively by NJDEP in order to maintain
storage in reservoirs.

The dependable yield of a ground water system
can also change. In this case, changes in the mini-
mum acceptable water level in the aquifer or a deci-
sion to allow a certain amount of saltwater intrusion
would alter the definition of its yield. A change in
ground water use patterns can increase ground wa-
ter yields, specifically when pumping centers are
moved away from sources of saltwater intrusion.

a. Transfer of Wastewater Discharges

Chapter 3 and 7 presented an extensive discus-
sion of depletive use impacts related to the region-
alization of wastewater facilities, both by expansion
of collection systems across watershed boundaries
and by the abandonment of wastewater effluent
discharge points in one watershed and the export
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of that wastewater to.a facility elsewhere. The
NJDEP needs to integrate water supply and waste-
water planning in order to assess the effects of the
regionalization of wastewater treatment and collec-
tion on existing and future water supplies.

b. Instream Flows

The concept of instream flows is being discussed
by many State and Federal agencies that are respon-
sible for water resource management. Ecosystem
maintenance and restoration as well as recreation
and aesthetics are the primary reasons for the cur-
rent reassessment of instream flows. In many areas
of the country, damage to aquatic ecosystems has

resulted from excessive water withdrawals. To date,
there has been no hard evidence that similar qit

~
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tions exist in New Jersey, although clear evidence
exists that water withdrawals can reduce low flows,
especially in smaller watersheds. However, it is
prudent to develop a state policy on instream flows
before any damage occurs. It is generally agreed
that instream flow rights are public rights and the
state may adjust the current system for issuing water
allocation permits under the public trust doctrine.
Currently, the water allocation permit program uses
the seven day ten year low flow (MA7CD10) as an
instream flow requirement. Any change in these
policies would affect hundreds of existing permits
and would have to be based on the overriding need
to correct some deficiency or rectify problems
caused by the current criteria. Prior to any change
in policy there is a need to develop a system to
rank and decide preference for water use, especially
to decide which use is supplied during seasonal
fluctuation, times of drought and in case of com-
peting applications for a limited source.

c. Land Use Changes

Watershed hydrology can be affected by land use,
with changes in land cover and storm water con-
veyance as the primary causes. Land cover affects
watershed hydrology by altering the percentage of
precipitation that infiltrates in the ground and the
percentage that becomes direct surface runoff.
Changes in storm water conveyance similarly af-
fects watershed hydrology. By design, these systems
move water efficiently, which reduces both infiltra-
tion and the travel time of runoff when compared
to overland and small channel flow.

The overall impact of urbanization on watershed
yield is to increase the variance between high and
low flow. This reflects the reduction in shallow infil-
tration, which sustains low flows. The combination
of an increased volume of surface runoff and a de-
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crease in the travel time of the runoff causes higher

aks flows. These changes can reduce the safe
yield of a surface water supply system. Pump storage
systems would have less water available during non-
storm periods. Yields could also be altered if addi-
tional releases from storage were needed to supple-
ment minimum passing flows downstream. The
storage releases would replace the ground water
releases that sustained base flow. Conversely, rain-
fall during drought periods would be more quickly
and completely channeled to reservoir feeder streams.
The net impact is not known, and likely varies with
each specific case.

2. Impacts of Other Legislation
on Water Resources Yields
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In New Jersey, the concept of water resource man-
agement has been significantly broadened since the
first Water Supply Commission was established in
1907. Multi-objective resource planning has become
commonplace and is evolving as the interrelationship
between ground water, surface water and the ecosys-
tems they support are identified and their interde-
pendency understood.

The Water Allocation Permit program in New Jer-
sey is currently influenced by other regulatory pro-
grams, most of which are designed to protect natural
resources and can also protect water supplies. The
Freshwater Wetlands Protection Act, the Pinelands
Protection Act, the Water Quality Planning Act, the
Water Pollution Control Act and other statutes have
generally constrained the availability of water supply
sources, as have provisions of the Water Supply Man-
agement Act itself. In some cases supplies have been
increased when sewerage effluent has been improved
by advanced wastewater treatment.

The Water Allocation Permit program is further
constrained by Federal legislation such as the Clean
Water Act, the Endangered Species Act, and by the
Federal Power Act which allows the Federal Energy
and Regulatory Commission to impose license condi-
tions on power projects that may supersede state re-
quirements for minimum passing flows in streams.

The net effect of these State and (to a certain ex-
tent) Federal statutes has been to place some con-
straints on the maximization of water use for water
supplies, due to other public policy considerations.
The concept of “highest and best” utilization of water
has varied over time and across the United States.
Power production and irrigation demands directed
early water policy in the western two-thirds of the
United States. Purveyor needs and environmental
impacts were routinely ignored.

The clash between State water rights and Federal
water policy continues to shape Federal legislation.
To date, most Federal water law was introduced to
correct problems created by western states water law.
As a result, the actual impact of federal legislation on
New Jersey water supply policy has been minimal.

3. Water Resource Issues to be Resolved

In order to continue to develop a water allocation
program that meets the legislative intent of the 1981
WSMA and also to allow the program to address other
State and Federal statutes affecting water use, the
NJDEP must establish policies on a number of key is-
sues. They include instream flows, a ranking system
for water use, and how to define and allocate the safe/
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dependable yields of water sources. After years of

NJDEP research and cooperative USGS-NJDEP studies
funded under the Bond Fund, the NJDEP has a much
greater capability to determine the amount of water
available to the State. In order to properly manage its
resources these policies are needed to guide decisions
on how much of the water to use, and how it gets
used. The three key areas are briefly reviewed, with
recommendations on how to proceed.

a. Safe yield

In the current regulation (N.J.A.C. 7:19-6) the
term safe yield is used with surface supplies, while
the term dependable yield is used with ground
water supplies. This idea of two separate terms in-
dicates there are two separate sources of water
supply; ground water and surface water. In fact, the
interrelationship of ground and surface water has
been documented through water supply studies
throughout the State. It is clear that the use of
ground water in many areas directly affects the
availability of surface water supplies. This connec-
tion has direct implication on how yields are de-
fined and how they will be allocated. This a par-
ticular problem with rural ground water supplied
systems in the headwaters of rivers feeding major
reservoirs and direct intakes. In addition, there are
environmental limitations to safe yields; some safe
yields are set for ecological reasons such as trout
maintenance in streams.

In addition, an increasing number of water sys-
tems are using both ground and surface water con-
junctively. These factors point to the need for a new
discussion on the definition of safe/dependable
yield and how the terms should be used by the
regulatory programs. There is also a need to distin-
guish between the sustainable yield of a resource
(i.e. an aquifer) and the safe yield of a purveyor’s
water system. Further, an optimized hydrologic
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yield of a surface source may not be equal to hy-
draulic yield, which is often limited by intake and
pump design parameters.

M Recommendation: Review the existing defini-
tion of safe yield for surface water. Specifically,
the existing use of the “drought of record” should
be analyzed along with other options such as the
use of hydrologic conditions for a 95% to 99% re-
currence interval (the probability that the worse
drought of record will not be exceeded in any one
year). There is a need to develop a working defi-
nition of conjunctive yields for water systems that
combine ground and surface water sources. The
state should compare the hydraulic safe yield of
existing projects to the theoretical hydrological
yield developed from flow models. The State
should build on studies completed to date to de-
velop a realistic limit on ground water use by
establishing a working definition for the yield
of ground water.

b. Instream Flows

The issue of instream flows is directly related to
safe yield of both purveyor systems and water
sources. It is also a way of asking “what is the
purpose of a stream or river?” Instream flow ob-
jectives include maintenance of downstream water
quality and quantity, navigation, ecosystem main-
tenance and restoration, aesthetics and recreation.
Each of these objectives has a value to society.
Streams and rivers can not provide enough water
to maximize the value of each objective. Decisions
on how to manage our waterways require a work-
able instream flow policy.

In order to develop a uniform and workable
instream flow policy, it is necessary to identify all
the objectives and rank them for preference. The
effect of existing water allocation rights on any
proposed instream flow policy would have to be
assessed. There are statutory limitations on the
NJDEP’s ability to reduce existing water allocation
rights. The policy would also have to address the
implications of the excess diversion statute
(N.J.S.A. 58:2-1 et seq.) which allows public water
supplies to divert excess surface water through
payments to the State, which are “ deemed to be a
license.” This law allows a public water system to
continue to divert surface water when flows are
below the minimum passing flow requirements in
their permit through the payment of excess diver-
sion fees. This 1907 law was the first legislative
attempt to ensure adequate municipal water sup-
plies in times of shortage.
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M Recommendation: The NJDEP shall develop an
approach to the allocation of stream flow among
water supply and other uses (especially aquatic
ecosystem protection) that addresses and ana-
lyzes the following issues:

8 Statutory mandates and authorizations, and
differences between statutes regarding the
allocation of water for potable, industrial,
agricultural and other human uses, the main-
tenance of aquatic ecosystems and aquatic life
and water flows for them, the effects of reduc-
tions of streamflow on water quality,etc. In-
cluded in this analysis is the impact of court
orders and other non-legislative mandates
that affect water allocations.

| Existing and potential water allocation regu-
latory systems, including implications regard-
ing existing water allocation permits vs new
permits, ground water vs surface allocations,
on-stream intakes vs reservoirs, etc.

® Different ecosystem needs for maintenance of
natural flow volumes or patterns. Should
instream flow management be differentiated
based on ecosystem, watershed, sub-watershed?
How do concepts of risk-based management
apply to instream maintenance issues?

M Different management approaches, including
but not limited to consideration of the follow-
ing categories of options, for specific situa-
tions or aquatic ecosystems or for all permit-
ting actions:

Q Prohibitions of new water allocations to
consumptive or depletive uses within
specific high-priority watersheds;

O Direct allocation of instream flows through
water allocation permits;

O Changes in existing passing flow requirements;

O Water conservation projects for the purpose
of creating instream flow set-asides; Phasing
of instream flow protection based on ecosystem
quality, risk of degradation due to future
allocations, watershed management priori-
ties or some other priority-driven process.

The instream flow management policy should
provide a general approach plus guidance for
more watershed-specific approaches as needed.
The policy should provide a clear, up-front process
that is readily understood. Finally, the policy should
be linked to other resource management processes
beyond water allocation, such as the wastewater
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management planning process. NJDEP shall draft
an initial approach within one year of NJSWSP
adoption, and subject the draft approach to extensive
public comment and participation, toward an objec-
tive of finalizing the approach within two years of
NJSWSP adoption.

c. Ranking of Water Uses

The 1907 excess diversion law appears to indicate
that public water supplies are given the license to
divert water at all times regardless of flow condi-
tions. This would seem to be the only use currently
“ranked” by the State of New Jersey. In other
words, drought conditions have resulted in the
clear preference for public water supply over water
quality, recreation or any other water management
objectives. However, it is not clear whether or how
other legislation enacted since 1907 establishes any
hierarchy of preference for any one use over any
other use, other than perhaps agricultural uses
during the growing season. The current system
has produced unresolved conflicts between pro-
gram goals. The means of resolving these conflicts
has not been articulated. As such, permits for
water allocation don’t directly address the objec-
tives of other water resource or environmental
protection programs.

M Recommendation: There are a number of ways
to address this issue; one is to establish specific
watershed flow objectives that are based on
multi-purpose water resource planning. All per-
mits in the watershed would have to be based
on the established flow objectives. Another mecha-
nism is to provide an allocation for a set amount
of flow to instream uses or other program objec-
tives. This approach is gaining favor in many
western states where the prior appropriation
doctrine governs water law. In any approach to
this issue, the existing water allocation privileges
will be a factor in policy development.

The ranking of water use preferences will require
interagency discussions with the Department of
Agriculture and the Board of Public Utilities. Intra-
agency discussion needs to address the conflicting
program goals of the water quality, water supply,
floodplain management and ecosystem preserva-
tion programs in the NJDEP. The NJSWSP should-
provide specific preferences in times of both nor-
mal and drought conditions. This will directly
affect the development of an instream flow policy
and provide priorities to the water allocation per-
mit program.




Statewide Water Supply Plan

134



CHAPTER NINE

Infrastructure
Choices,
Development
and Maintenance

This chapter focuses on those activities and pro-
grams that affect water supply infrastructure and the
cheices to be made in the next five to ten years. Sec-
tion A discusses general policy considerations on in-
frastructure choices and Section B discusses six infra-
structure issues. Infrastructure maintenance of water-
sheds and facilities is highlighted. Section C presents
infrastructure recommendations and Section D ad-
dresses issues regarding water supply infrastructure
financing and use of the Bond Fund.

A. General Policy Considerations

Typical infrastructure choices involve questions
such as: Should a ground or surface water supply
source be developed? How should an existing water
supply system be maintained? Where and when
should systems be extended? Should an abandoned
source be restored? How much should it cost? What
level of service is to be provided?

The New Jersey Safe Drinking Water Act (adopted
1977 and amended in 1983) declared the “paramount
policy of the State to protect the purity of the water
we drink.” The NJDEP adopted regulations (N.J.A.C.
7:10-11 et seq. and 7:19-6 et seq.) to implement that
Act and the Water Supply Management Act. These
regulations set minimum standards for design and
construction of water supply facilities to ensure that
water reaches consumers in sufficient quantity and
pressure with a quality that complies continuously
with minimum physical, chemical and microbiologi-
cal requirements. However, the regulations apply
gerierally once a source of supply has been chosen.

A primary consideration in the design and con-
struction of water treatment facilities is the character
of the source of supply (N.J.A.C. 7:10-11.1, 3, 4, and
5). For purposes of the New Jersey Safe Drinking Wa-
ter Act there are four classes of natural waters in New

Jersey (N.J.A.C. 7:10-11.1(e)). Class 1 is ground water
which may be adequately protective of public health
by use of disinfection only. Class 1 waters may be
considered adequately protected by natural means,
such as a clay barrier and hundreds of feet of sandy
soil. Class 2 is ground water which may be ad-
equately protective of public health by disinfection
and one or more treatment processes primarily for
naturally occurring chemicals. Class 3 is for ground
and surface waters with variable bacteriological qual-
ity which require pretreatment, filtration, disinfection
to protect consumers from water-borne diseases.
Class 4 is for ground and surface waters which have
highly variable or excessive bacteriological contami-
nation and which require additional treatment in-
cluding pre- and post-treatment chlorination. This
classification system initiated in the 1960’s has pro-
vided guidance on design, construction and monitor-
ing and appears generally compatible with concepts
of vulnerability and enhanced surface water treat-
ment that USEPA is promulgating nationwide. This
system recognizes that the nature of the source
strongly influences the potential health threats and
therefore the treatment needs. The alternative costs of
supply development and treatment will in turn influ-
ence the choice of water supply source.

It remains the responsibility of the purveyor to uti-
lize the highest quality and best protected available
source of supply. The American Water Works Associa-
tion restates this as Policy Statement #1 in its manual.
The purveyor must consider protection of the source
watershed or aquifer as the first barrier against con-
tamination. Design and construction of public water
supplies assumes that the quality of the source water
is consistent and will not be degraded. However, since
few purveyors own the watershed or control the
aquifer from which their water originates, most pur-
veyors rely generally on State and local governments
to protect the quality of the source of supply.

Therefore watershed protection must be consid-
ered an integral part of the water supply infrastruc-
ture along with water treatment, storage and distri-
bution facilities. However, watershed protection re-
mains a difficult problem in New Jersey for two rea-
sons: the State historically has had direct discharges
of wastewater into certain water supply watersheds;
and planned and unplanned urbanization of the ma-
jor water supply watersheds in the Raritan, Passaic
and Delaware River basins increases uncontrolled
nonpoint and urban runoff which degrades water
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quality. Chapter 7 addresses watershed management
in some detail; the point here is that protection of wa-
tersheds affects both existing water supplies and the
selection of future supplies. Supplies that cannot be
secured through source water protection are less de-
sirable in general than those where source water pro-
tection is possible.

The importance of source water protection is rec-
ognized to a certain extent in the State Development
and Redevelopment Plan (SDRP), through its recom-
mendation that public resources are most wisely
spent in and around the existing urban infrastructure
and development corridors. In general, this is consis-
tent with watershed protection and maintenance of
water supply infrastructure. However, where the cor-
ridors parallel major Interstate and State highways
and pass through water supply watersheds, the SDRP
may conflict with water supply objectives. Access to
these areas from highways is unprecedented in New
Jersey’s history. Future updates of the SDRP should
recognize and address these potential conflicts.

Development Corridors & Water Supply Watersheds

SDRP Growth Corridors ~ Potable Watersheds

Interstate 78 Upper Raritan/Upper Passaic
Interstates 80,/280 Upper Raritan/Upper Passaic
Interstate 287 Upper Raritan/Upper Passaic

NJ Routes 10/24 /46 /202 Upper Passiac

NJ Route 22 Upper Raritan

Garden State Parkway Northern Coastal /Critical Aquifer
NJ Route 55 Maurice/Cape May Coastal

Because financial resources are scarce, infrastruc-
ture choice, development and maintenance requires
ongoing examination to ensure that New Jersey is
making optimum use of its water resources, with due
consideration for the long term protection of those re-
sources. In essence, protection of the source waters
must be considered part of the water supply infra-
structure. In addition, proposed Federal drinking wa-
ter regulations will create additional capital and op-
erating demands, especially, on surface water sup-
plies. The private sector as well as the public sector
have a significant stake in these issues.

B. Major Infrastructure Issues

Six major infrastructure issues have been identified
that will have a significant impact on purveyor costs,
water supply stability and resource use efficiency.
These issues address existing treatment, storage and
distribution systermns, protection of surface and ground
water supplies, use of contaminated or abandoned
ground water supplies, reuse of reclaimed wastewater
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for nonpotable purposes, emergency and drought wa-
ter supply planning and residuals management.

1. Maintain, Rehabilitate and Protect
Existing Treatment, Storage and
Distribution Systems

Maintenance and rehabilitation of the water supply
infrastructure accomplishes many quality and quan-
tity objectives: water is conserved when leaks are
plugged; water pressure increases and water quality
improves as systems are looped and cleaned; service
during peak demands or emergencies is maintained
by needed water storage; and outages are minimized
as older worn out pipes and plants are replaced.

The statewide estimated value of existing water
treatment, transmission, storage and distribution sys-
tems is about five billion dollars. This estimate is
based on reports prepared by utilities and submitted
in accordance with accounting procedures to the New
Jersey Board of Public Utilities for 1993. The BPU re-
ported subtotal was adjusted by population to provide
a statewide estimate. If one assumes that reinvestment
(capital expenditures on existing facilities) should be
about 2.5% of assets, then about $125 million is
needed annually.

Estimated Statewide Assets of Existing Water
Supply Systems Based on Reports to Board of
Public Utilities (BPU)

(millions of dollars, 1993)

Purveyor Name Total Treatment Distribution Other
& Pumping Systems
Hackensack Water Co. 450 250 200
Elizabethtown Water Co. 425 105 320
New Jersey American Water Co. 600 105 320
Middlesex Water Co. 115 30 85
Trenton Water Co. 70 20 50
BPU Reported Subtotal 1,660 605 1,055
Statewide Estimate Total 5,000 1,200 3,800

The New Jersey Water Supply Management Act
regulations require that 10 percent of the gross rev-
enues should be used for infrastructure maintenance
and rehabilitation (N.J.A.C. 7:19-6.6). To estimate
gross revenues assume that public community water
supplies deliver at least 1 billion gallons per day at a
cost between $1 and $3 per thousand gallons. At that
rate, a minimum of about $100 million annually
should be spent on rehabilitation and maintenance.

The 1981 Water Supply Bond Act established a low
interest revolving loan fund for maintenance and re-
habilitation of publicly owned (not investor-owned)
water systems. A detailed description of the Water
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Supply Loan fund is provided in a later part of this
chapter. The existing program provides about $10
million annually. Therefore between $90 and $290
million annually may be needed for those public and
privately owned supplies which do not utilize Bond
Fund loans."

As new regulations come into place, replacement
of older facilities may occur. In the last ten years, new
and major modifications of water treatment plants
have been undertaken for United Water-New Jersey
(Hackensack Water Company), the City of Newark,
North Jersey District Water Supply Commission,
Elizabethtown Water Company and the New Jersey
American Water Company. Nevertheless, additional
needs may arise as proposed Federal drinking water
regulations will create additional capital and operat-
ing demands, especially on surface water supplies.

2. Protect Existing Surface Water Supplies

Watershed protection of surface and ground water
supplies involves consideration of existing and pro-
posed wastewater and contamination sources and the
impacts from land use changes. Surface Water Qual-
ity Standards are the cornerstone of a watershed pro-
tection strategy since they significantly influence
wastewater permits and non-point source manage-
ment. The Ground Water Quality Standards play a
similar role for ground water supply sources.

In New Jersey, point sources (such as municipal
and industrial wastewater treatment facilities) have
been the focus of attention because of their negative
impact on stream water quality during low flow/
warm weather conditions. During the 1980’s, many
wastewater treatment plants were upgraded to pro-
vide more than secondary treatment. Upgraded
wastewater treatment has improved water quality in
many streams. Consequently, raw water quality at
potable water intakes has improved in some in-
stances and operators have been able to make adjust-
ments in their water supply treatment facilities.

Readjustments and continued coordination are
still required as new and sometimes more stringent
regulations are implemented. Where wastewater is
discharged upstream of water supply intakes, ad-
ditional water and wastewater treatment may be
necessary to ensure that waters are repurified for
downstream water supply. Parameters of concern
include ammonia, nitrate, phosphorus, volatile or-
ganic chemicals, pesticides, pathogens, disinfection
by-products and their precursors.

An example of the interrelationship between
wastewater and water treatment is developing in the

Passiac River. Between 1980 and 1993 ammonia con-
centrations in the Passaic River decreased signifi-
cantly, almost certainly due to the construction and
operation of advanced wastewater treatment facili-
ties on the upper Passaic River and its tributaries as
well as the strict enforcement of permit violations.

Ammonia reacts with chlorine, which is used for
water supply disinfection. The decrease in Passaic
River ammonia levels correlates well with the recent
reduction in chlorine usage at water supply treat-
ment plants. The reduction is dramatic because one
part ammonia reacts with 5 to 10 parts of chlorine.
Less chlorine usage generally translates into lower
concentrations of disinfection by-products at the tap.
Fewer byproducts, such as trihalomethanes and
haloacetic acids, means lower health risks.

The primary reason for ammonia controls at
wastewater treatment plants is to reduce the toxicity
of effluent to fish. Fish toxicity of ammonia is gener-
ally lower during the colder seasons, leading to gen-
erally higher ammonia limits during the winter for
wastewater facilities. Additional capital and operat-
ing expenses may be incurred at wastewater plants if
these improvements are to be maintained during cold
weather when the treatment systems are least effi-
cient. Table 9.1 on the next page shows the decrease
in ammonia, increase in nitrate and changes in chlo-
rine use at a downstream water treatment facility.

However, there is a tradeoff involved with ammo-
nia treatment. Ammonia is converted to nitrate in
wastewater plants. Nitrate is a contaminant of con-
cern in drinking water supplies. The concentration of
nitrate in the Passaic River has increased to levels of
concern, sometimes between 5 and 10 mg/l in down-
stream water supplies, while ammonia levels de-
creased. On the Passiac River, instream concentra-
tions of nitrate have been reported as high as 8 mg/I.
This nitrate increase was foreseen in NJDEP studies
of the 1980’s. As seen in this example, stream quality
issues should address all potentially affected users to
ensure that harmful side effects do not occur.”

Similarly, management of nonpoint sources can af-
fect downstream water supplies. Volatile organic
chemicals in surface waters are also a concern in some
water supply watersheds. A rapid increase in the con-
centration of a regulated volatile organic chemical in
1993 (possibly from uncontrolled discharges from a
Superfund site) contributed to the selection of an alter-
nate source by a major purveyor. This occurrence was
significant for three reasons: the surface water quality
standards were not violated (criteria for the chemi-
cals were not adopted until December1993); a plume
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TABLE 9.1

summer Instream Ammonia and Nitrate

versus Chlorine Demand at Water Intake
in Milligrams per Liter
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of contaminated ground water was the suspected
source; and the availability of alternate sources was
limited due to a regionwide dry spell.

The Surface Water Quality Standards now in effect
also raise issues regarding drinking water manage-
ment. These standards, following federal guidance,
now require that stream water quality for human car-
cinogens meet the numeric criteria at stream flow
conditions that are higher than the low flows at
which surface water intakes still are allowed to oper-
ated (the MA7CD10). Therefore, there could in cer-
tain circumstances be periods in which surface water
quality that meets all standards for carcinogens
(based on lifetime average exposure) will violate the
safe drinking water quality standards for those sub-
stances at the intake. Because safe drinking water
standards must be met at all times by purveyors, this
potential conflict could expose them to violations,
even if public health is not at significant risk. There-
fore, the implications of the new standards for sur-
face water supplies should be considered and the
standards modified or augmented if necessary to ad-
dress this issue.' The enforcement of drinking water
quality standards should also be assessed for sub-
stances of long-term, rather than acute, health im-
pacts to determine whether modifications to the en-
forcement policies are appropriate. The NJDEP
should focus this analysis of water quality policies
within the Passaic River Basin due to the high level
of wastewater effluent discharged to the river system
and the high level of water supply use in those same
rivers. These issues will be brought to the attention of
the newly formed Passiac River Task Group.

Another nonpoint source issue relates to eutrophi-
cation of rivers and reservoirs. Algae contribute to
taste and odor problems and also make turbidity
standards more difficult to meet for water suppliers.
Upstream development activities can release signifi-
cant quantities of nutrients to streams, increasing the
potential for eutrophication.

If infrastructure choices are not made to protect ex-
isting water supplies, then the purveyor may aban-
don an existing supply and choose a higher quality
source if available, in part because it may be less ex-
pensive to treat or better protect. If that occurs, the
rejected supply may be available but not used.

Alternate sources can be compared by evaluating
their vulnerability to specific contaminants that can
and can not be removed in conventional water treat-
ment and wastewater control programs. In the event
of mechanical failure or drought, alternative sources of
supply should be available. These alternatives should
be proposed and set forth in emergency plans.

Alternatives to protect existing water supplies may
include the use of highly treated wastewater for agri-
cultural /commercial irrigation. Careful planning is
required when using wastewater reuse for agricul-
tural operations (food vs. non-food production).
Since irrigation demands are highest during the sum-
mer and coincide with peak potable water demands
and low stream flows, diversion of wastewater up-
stream of an intake may be an environmentally
sound choice in some instances. The economic incen-
tives to consider this alternative are discussed later.
In other instances, treatment and discharge of the
wastewater effluent into a water supply stream may
be more appropriate. Choices should be based on the
circumstances of each watershed.

3. Restore Existing and Abandoned
Ground Water Supplies

Where ground water supplies have been aban-
doned because of contamination or physical obsoles-
cence, restoration should be initiated where cost-ef-
fective and practical, especially in planning areas ex-
periencing or anticipating deficit. Similarly, clean up
of contaminated industrial sites should be considered
a priority when a contaminated or abandoned water
supply is directly affected. Hazardous waste cleanup
policies and regulations that do not result in restora-
tion of contaminated public ground water supply
systems should be reconsidered.

Technology for restoring contaminated ground wa-
ter may be expensive or ineffective, especially if the
scope of the restoration project exceeds any immediate
or near term uses. However, if the scope of the project
is limited to treatment of water that is withdrawn and
will be used (i.e., delivered to customers through a
public supply), rather than restoration of the aquifer it-
self, then effective treatment techniques are available
and may be financially viable. Priority should be given
to those projects that protect existing potable uses. In
other words, the policy of containment and cleanup of
contaminated ground water should always be consid-
ered within the context of when and how existing uses
will be achieved or maintained.

Restoration of these ground water sources will im-
prove system reliability especially during dry spells
or periods of stress, especially as many of them are in
suburban or urban areas. As with any conjunctive
water use facility, maintenance of two sources in-
creases costs. However, if the source had been con-
nected into the system, then the additional costs may
be limited to marginal increases in operations.

Since the mid-1980’s State, Federal and local pro-
cedures and regulations have protected ambient
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ground water more aggressively than surface water
supplies regarding toxic substances. For example,
USEPA and NJDEP developed ground water quality
standards for volatile organic chemicals found in
ground water supplies in the mid 1980’s. In com-
parison, surface water quality and drinking water
quality standards for many disinfection byproducts
found in chlorinated surface water supplies have
yet to be promulgated. A comparison of risk assess-
ment considerations is also noteworthy. Risk assess-
ments of cancer causing chemicals in ground water
considers those chemicals individually. However,
risk assessments of cancer causing compounds in
potable water supplies arising from chlorination/
disinfection practices consider the need to continue
chlorination to reduce acute risks from microbio-
logical contamination.

Together these administrative approaches have
dissuaded some public water supply systems from
restoring, maintaining or treating their ground water
supplies even when the ground water sources may
be more appropriate and have lower total contami-
nant loadings once treated than treated surface wa-
ters. When offered the alternative of purchasing a
surface water supply from an outside source, they
have opted for that alternative. Once that option is
exercised, the ground water source is likely to be
abandoned. Once abandoned, the purveyor is un-
likely to reactivate the supply. These actions by both
large and small utilities have impacts on consumer
costs, on drinking water quality and on our ability to
respond to droughts."”

The existing classification of source waters (as
classified through the Safe Drinking Water Act
Regulations) should also be considered by munici-
palities prior to abandoning ground water supplies.
While treated ground and surface waters are com-
parable as long as drinking water standards are
maintained, the vulnerability of surface and ground
waters to future contamination is not comparable.
Ground waters may be better protected by natural
means and by administrative/land use regulations
in the future. Ground water also tends to require
less chlorination than surface water, and therefore
has fewer disinfection byproducts.

Protection of future ground water quality at the lo-
cal level should be a shared responsibility of State and
local entities. Some states, such as Massachusetts, have
developed very aggressive programs to encourage the
development of water source protection plans by pur-
veyors, through the use of incentives (reduction in
monitoring requirements) and disincentives (con-
straints on water allocation permits).
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These actions may help to dissuade abandonment
of ground water supplies and to protect their future
quality once restored.

4. Nonpotable Reuse of Reclaimed Wastewater

Alternative sources of supply of lower quality water
for nonpotable purposes should be considered as long
as the alternative supply is dependable and meets ap-
propriate standards. Reclaimed wastewater for
nonpotable purposes reduces demand on high quality
water supplies and on water treatment facilities. In ef-
fect these are structural conservation techniques. De-
sign standards for these projects should be developed
to permit their use for agricultural and commercial ir-
rigation, industrial cooling and power generation and
cogeneration. Guidelines for Water Reuse, 1992 pre-
pared for USEPA and the U.S. Agency for International
Development addresses most aspects of planning,
implementing and regulating water reuse systems.
Dual Systems Manual , 1994, by the American Water
Works Association provides additional guidance.

The reuse of treated wastewater for agricultural
purposes should be cautiously considered and is not
recommended on food crops intended for direct hu-
man consumption. The NJ Department of Agriculture
should be involved in the development of any incen-
tive plan for agricultural use of treated wastewater.
Reuse is to be avoided if there is confusion in the
public’s perception of the edibility of food crops.
Public education and information should be consid-
ered to overcome public confusion or misperception.
However, agricultural irrigation uses for nurseries,
turf grass and similar uses could be appropriate.

Alternatives to protect existing water supply quality
may include the diversion of treated wastewater from
stream discharge to a nonpotable use, such as land-
scape irrigation. Since irrigation demands are highest
during the summer and coincide with peak potable
water demands and low stream flows, diversion of
wastewater discharges may be considered. Golf course
irrigation is an example where wastewater has been
reused. In Spring Lake Heights, a dual distribution
system had been installed for residential outdoor irri-
gation uses. Various regulatory issues, some related to
protection of ground water quality and others related
to construction standards need to be resolved.

Feasibility studies jointly prepared by dischargers,
purveyors and utilities could determine what economic
incentives if any are needed to initiate these projects
and to whom and where benefits may accrue directly
and indirectly. For example, reclaimed wastewater for
nonpotable purposes may avoid costs for water supply
development and wastewater treatment. Reclaimed
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wastewater used for irrigation may not have to be
treated to remove phosphorous or nitrate. Care is
needed in the analysis. By simply comparing costs
associated with water supply development with costs
associated with reuse or conservation, the indirect
economic benefit for the region may be lost.

A conceptual evaluation of economic feasibility of
a reuse system could be based on a comparison of the
annualized costs for new water supplies (including
treatment and pipelines to the distribution area as ap-
propriate) versus nonpotable wastewater reuse (in-
cluding additional treatment and pipelines to the
point of use as appropriate). The cost of existing
wastewater treatment is a fixed cost of the system
and therefore is not included in the analysis. Like-
wise, the cost of existing water distribution systems
are a fixed cost that is not part of this analysis. These
systems are most likely to be viable in cases where:

B the wastewater reuse is in one, concentrated
location (e.g., an electrical power generating
plant) as opposed to many places;

B new capital expenditures to make use of the
wastewater are minimal or can be incorpo-
rated into a planned rehabilitation process or
a new facility;

W the quantity of water needed is relatively
large; and

W the quality of water needed is not significantly
better that the wastewater treatment plant cur-
rently provides, so that few or no upgrades to
the treatment process are necessary.

As a practical example, one electrical generating facil-
ity in northeastern New Jersey has contracted to re-
use treated wastewater as make-up water for its cool-
ing system as a method to avoid surface water with-
drawals and purchase of potable water. This system
was practical in part because a major overhaul of the
power plant was planned with a new cooling system
that recirculates cooling water, reducing the amount
of water needed. While individual arrangements may
be developed, areawide arrangements require that both
wastewater and water supply agencies are able to share
benefits/costs equitably; otherwise needed agreements
between agencies and consumers may not be reached.

5. Emergency and Drought
Water Supply Planning

In 1989 the NJDEP and the Board of Public Utilities
produced a document that describes agency responses
to various types of water supply emergencies: me-
chanical failure, chemical contamination, drought and
extraordinary demands. In addition, the major water

purveyors are required to prepare conservation and
emergency response plans.

Recurrent dry spells in 1985, 1988, 1991, 1993 and
1995 revealed the vulnerability of surface water sys-
tems to severe rainfall deficits lasting 3 to 6 months.
Construction of the Monksville Reservoir, Great Notch
interconnections, Wanaque South pumped storage
system and other major treatment, storage and inter-
connection facilities was critical to meeting northeast
New Jersey demands during those years. However,
improved strategies of how and when to use these fa-
cilities require coordination and timely responses.

Coordinated management of existing systems im-
proves our ability to respond to water supply short-
ages, as noted in Chapter 7. In practice, NJDEP and
purveyors have acted cooperatively to wheel excess
water from one area to treatment facilities in another
area during declared Drought Warnings since 1986.
(A Drought Warning is an administrative declaration
by NJDEP based on precipitation deficits and reser-
voir storage levels.) Knowledge gained during those
dry spells should be recorded and used to update
NJDEP Emergency Management regulations.

In addition, purveyor conservation and emergency
plans should be updated to include the timing of wa-
ter transfers between systems and other actions be-
fore and during Drought Warnings.

Coordinated management extends water supplies.
In theory, coordinated management could increase the
yield of New Jersey’s surface water supplies by 10 per-
cent . Previous modeling efforts for the 1982 Plan in
1980 and by purveyors have not been updated, al-
though some efforts are in progress. Because of the
complexity of sources, rainfall patterns, pumping,
treatment and distribution systems, the NJDEP needs
to update models for watersheds, interconnections,
and distribution systems. In addition, a new water
quality and water quantity model needs to be devel-
oped. This model should be able to evaluate other
modes of operation and new raw and finished inter-
connections. Criteria related to water quality and
ground water inflow are needed. Models should be
user friendly. Once developed these models should be
routinely used so that they remain current and staff is
knowledgeable in their use. Recommendations regard-
ing model development for the Passaic and Hackensack
River area are included in Chapter 6.

6. Water Treatment Plant
Residuals and Disposal

The treatment of water generates water treatment
residuals (WTR). Statewide, the estimated quantity of
WTR is 30 to 60 tons per day by dry weight. How-
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ever, most WTR are wet, that is the solids concentra-
tion is between only 1% and 15% (NJAWWA Residu-
als Committee Survey/NJDEP analysis, 1990). WTR
are a combination of suspended and dissolved
chemicals from the source water plus the chemicals
added to water during the course of water treatment.
In comparison, industrial and municipal wastewater
treatment plants generate approximately 900 dry
weight tons of sludge every day (p.3-91., NJDEP
Statewide Sludge Management Report, 1987). More
importantly, the concentration of regulated metals
and organic compounds is significantly higher in in-
dustrial and municipal sewage sludges.

Aslong as WTR’s are defined as sludges, pollut-
ants and other waste materials, management tech-
niques approved by the NJDEP may not be cost-ef-
fective or environmentally sound. Furthermore, pro-
posed Federal and State regulations are likely to in-
crease the amount of residuals and the difficulty of
finding an approvable management technique. To
compound the problem, penalties for permit viola-
tions regarding WTR are enforced under the Clean
Water Enforcement Act of 1990.

The management techniques most typically em-
ployed is mechanical dewatering. Mechanical dewa-
tering is costly and the dewatered residual remains a
“listed solid waste.” Mechanical dewatering facilities
will increase the solids concentration of residuals
from 1% up to 15%. The supernatant may be returned
to the front of the water plant and the thickened re-
sidual may be trucked to a landfill.

In part, historic classifications of water treatment
residuals as solid wastes and wastewater sludges
have blurred the distinctly different chemical nature
of these products as well as their actual impact on
the environment.

Management techniques, such as “freeze thaw”
have been applied to water treatment residuals with
success in New Jersey, through both applied research
and full scale applications. Freeze thaw techniques
are land intensive, not capital intensive, release water
that typically may be discharged to ground or surface
waters and leave a residue on the soil.

Federal Clean Water Act regulations have not pro-
vided cost effective guidance on the management of
water treatment residuals. Until a national standard is
established for water treatment plants and residuals,
the USEPA should support and provide the industry
and the State some flexibility in developing solutions.

It is recommended that the NJDEP conduct addi-
tional studies and devclop a plan specifically for wa-
ter treatment residual management. The objective
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would be to determine if WTR can be managed to
maintain air, soil and water quality standards with-
out following procedures imposed on sludges, pol-
lutants and other waste materials. The NJDEP also
recommends establishing an active technical advi-
sory committee, to help NJDEP develop, oversee and
implement research and assistance leading to reason-
able disposal methods.

It is also recommended that the NJDEP define water
treatment residual and water treatment plant, so that
the definition of “solid waste” and “other waste mate-
rial” (N.J.A.C. 7:26-1.6) and “pollutant” and “indus-
trial treatment works” (N.J.A.C. 7:14A-1.9) are not mis-
construed to include WTR or water treatment plants.
Water treatment and WTR are a necessity if we are to
maintain a high standard of living in a highly urban-
ized State. Until a national standard is established for
water treatment plants under the Clean Water Act, a
coherent Statewide plan for water treatment plant re-
siduals should be developed and implemented.

C. Recommendations:
Major Infrastructure Issues

Infrastructure choices for water supply systems have
become more complicated because of new laws and
regulations. However, opportunities to respond to these
changes exist. The level of capital availability will
constrain the infrastructure choices and to that extent
the recommendations presented should be followed.

B Maintain and rehabilitate treatment and distri-
bution systems in urban centers in support of
State Development and Redevelopment Plan
objectives. The Water Supply Loan and Waste-
water Treatment Funds should continue to sup-
port this objective. The Bond Fund provides about
$10 million each year. This funding level should
be continued or expanded.

B The NJDEP, through watershed management
efforts, should coordinate requirements for the
construction and operation of water and waste-
water treatment plants to ensure continued use
of existing surface water supplies vulnerable to
upstream pollution sources. High standards of
performance at wastewater treatment plants up-
stream of potable intakes should be maintained.
Where constructed or planned, new facilities at
water and wastewater treatment plants should
ensure that there are no direct or indirect conflicts
with existing and proposed ambient water quality
standards and drinking water standards.

B The NJDEP should encourage the rehabilitation of
abandoned or contaminated ground water supplies,
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especially in urban areas, to supplement existing
supplies at comparable quality and cost. Priority
should continue to be given to pollution control
and remedial projects that achieve these objectives.
The substitution of surface water supplies for
ground water supplies raises several issues related
to cost, overall drinking water quality and avail-
ability of water that should be evaluated through
the drinking water and water allocation programs.
In general, the NJDEP's regulations should en-
courage the continued use of ground water sup-
plies rather than their abandonment, unless the
aquifer is very highly contaminated or overused.

W The NJDEP should encourage industrial and
commercial wastewater reuse (direct or indirect)
for non-potable purposes. Feasibility studies by
private and public utilities should evaluate reuse
alternatives. Reuse has a significant potential to
reduce needs for new drinking water supplies.

B The NJDEP should encourage purveyors to
construct and maintain interconnections to im-
prove raw and finished water transfers as neces-
sary. Existing and new watershed and distribu-
tion system models should be utilized to reevalu-
ate water supply emergency and non-emergency
plans. Reliance on pumping from and between
purveyors and raw water supplies is a routine
occurrence and management issues need to be
updated and resolved expeditiously.

B The NJDEP should utilize existing regulatory
programs to ensure that new or expanded water
distribution and treatment systems continue to
meet the highest standards of design and construc-
tion, especially when they are small systems.

B The NJDEP and public water supply systems
should consider the character of the watershed
an integral component of the water supply infra-
structure. State and local regulations should be
revised and programs established to protect
surface water supplies that may be vulnerable
to upstream pollution. N.J. Surface Water Quality
Standards should be revised if necessary to
safeguard downstream supplies from pathogens,
organic and inorganic chemicals and parameters
not presently specified, at all critical flow con-
ditions. Plans and planning processes required
by the Clean Water Act and NJDEP (water supply
watershed protection plans) should encompass
drinking water objectives and standards.

The framework for existing discharge regulations
is the Federal Clean Water Act. However, the Clean

Water Act does not cite as a national goal the protec-
tion of drinking water supplies. A USEPA study con-
ducted in 1976 and published in 1980, identified the
percentage of wastewater at water supply extraction
points for purveyors serving more than 25,000
people. Throughout the country and especially in
New Jersey these are significant issues. Until such
time as the Federal government identifies the protec-
tion of water quality in drinking water supplies as a
national goal in the Clean Water Act, the framework
for local and state regulations will be incomplete.
However, statutory authority and case law based on
the N.J. Safe Drinking Water Act, the NJPDES and
N.J. Water Quality Planning Act may be sufficient to
develop appropriate State and local regulations.

The NJDEP should consider the goals of the State
Development and Redevelopment Plan in the allocation
of public resources for the protection, maintenance and
development of water supply infrastructure.

D. Appropriate Infrastructure
Financing Roles for the Statewide
Water Supply Plan and Bond Fund

The 1982 Plan recommended the development of
a low-interest State government loan program to as-
sist in the initiation of local major capital improve-
ment projects, but also recognized the need to pro-
mote financial and management independence, to-
ward a goal of self-sustaining public utilities. Con-
sequently, government grants or “deep subsidy”
low-interest loans were not recommended as the
mechanism and means to promote the desired util-
ity management practices. Additionally, the 1982
Plan recommended that low-interest loans be made
available to all water utilities, both public-owned
and investor-owned. Further, the 1982 Plan recom-
mended that future revisions to the 1982 Plan con-
sider water treatment needs.

The Bond Fund authorized issuance of $350 mil-
lion in bonds to provide for planning and construc-
tion of infrastructure necessary to assure adequate
supplies of potable water. The use of the proceeds of
the Bond Fund can be characterized in three areas:
loans to State agencies for major capital projects, local
loans for non-state infrastructure projects, and water
resources evaluations and non-capital initiatives (e.g.,
ground water studies, feasibility studies, planning,
source water protection programs, demonstration
projects). As of March 31, 1994, the current funding
appropriations are as follows:
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Purpose Percentage of Funds Amount

State Loans 384 $134,550,000
Local Loans 38.0 $133,068,000
Non-Capital Initiatives 140 $48,921,314
Unappropriated to Date 75 $26,068,485
Costs * 21 $7,392,201
Total 100.0 $350,000,000

*Administrative & Issuance

The Bond Fund excluded loans to investor-owned
utilities, due to federal tax law constraints. However,
complementing the 1982 Plan, the Bond Fund estab-
lished a low-interest loan program to help publicly-
owned water purveyors with the cost of certain types
of improvements.

' .

Accordingly, any political subdivision of the State
or agency thereof which operates a public water sup-
ply system may apply for a local water supply loan.
Water supply infrastructure construction projects eli-
gible for loan funding by the current Water Supply
Loan Program (Loan Program) include:

B Rehabilitation, repair, reconstruction or replace-
ment of antiquated, obsolete, damaged, leaky
or inadequately operating water supply trans-
mission facilities, including water mains, storage
facilities, pump stations, service connections
and meters.

M Construction of new water system interconnec-
tions, or rehabilitation of antiquated, damaged
or inadequately operating water system inter-
connections, so as to raise at least one of the
involved water supply systems interconnected
closer to the status of “Condition A or B,” as
defined in the Water Supply Management Act
Rules. (“Condition A or B” refers to a water
system'’s ability to obtain a desired quantity of
water supply from an adjacent water system,
without excessively burdening the adjacent
water system.)

W Construction of the most cost-effective water
supply facilities, including but not limited to,
main extensions, storage facilities, pump stations,
wells and treatment works, to address ground
water contamination problems identified by the
NJDEP, which adversely affect the potable water
service of at least three dwelling units.

The Loan Program operates as a revolving program
whereby loans are repaid to the Bond Fund, to be
made available for future loans or other projects. The
Loan Program does not fund local projects to serve
future growth, under the assumption that the private
sector and new local revenues will cover such costs.
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The Loan Program provides a benefit to the State
through promotion of water conservation and revital-
ization of infrastructure, and to the consumer
through improvements to water supply reliability.

The revitalization of water supply infrastructure
provides job opportunities to both the professional
and the construction industry for the duration of the
improvement work. As an indirect benefit, improve-
ments made as the result of the loans may encourage
other economic development which is dependent
upon reliable water supply.

Water supply infrastructure loans are considered
valuable for two main purposes:

B to get things done that otherwise won’t get ac-
complished due to lack of either priority or
financing capacity, or due to institutional
complexity; or

M to ease the financial or political impediments to
major initiatives necessary to accomplish water
supply facilities to meet current and future needs.

However, the NJDEP is not an investment banking
business, and should not approach loan funding as
either long term lending, or lending for increased wa-
ter usage, but rather as a means to accomplish a por-
tion of the NJDEP’s mission to “conserve, protect, en-
hance, restore and manage our environment for
present and future generations.” As such, the appro-
priate investment is through encouragement of de-
sired water supply infrastructure improvements to
existing facilities, which will assist in the State’s goal
to ensure a safe and adequate supply of potable wa-
ter to all residents of the State; and which will en-
hance the reliability of our water supply systems and
lend increased support to New Jersey’s revitalization
and economic development.

The existing Bond Fund appears to provide suffi-
cient authorization for the NJDEP to fund other types
of water supply infrastructure construction projects
recommended herein.

Regarding the Bond Fund and Loan Program, con-
sideration is given to the following:

M Continuation of the Loan Program for a
specified duration

W Areas of need (infrastructure needs survey)

B Loans to privately-owned water utilities
(investor or non-profit)

M Grants to privately-owned and publicly-
owned water utilities

B Alternate funding sources
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1. Rehabilitation Loan Program

The Loan Program provides relatively small loans,
typically under $1 million each. Rehabilitation projects
comprise the bulk of the loan program output. As of
September 1993, the Loan Program executed and de-
livered 115 water supply loans totaling $85.96 million.
The average dollar amount of a water supply loan is
about $747,000. Further, the same average is evidenced
in the 53 anticipated loan commitments totaling $41.26
million, based upon current applications in process.

Ten years of experience in the Loan Program indi-
cates that $10 million per year is sufficient for the wa-
ter supply infrastructure rehabilitation improvements
program currently recommended by the 1982 Plan.
The 1993 Update to the 1982 Plan was adopted to au-
thorize and request legislative appropriation of re-
paid loan funds in the amount of $20 million, suffi-
cient to carry the rehabilitation improvements por-
tion of the Loan Program forward for two additional
fiscal years, 1993 and 1994. As of early 1995, this ap-
propriation has not occurred.

Consideration has been given to include the cur-
rent Loan Program in a financing program similar to
the current New Jersey Wastewater Treatment Fi-
nancing Program (in which zero-interest loans by
NJDEP are matched by market-rate loans from the
Wastewater Treatment Trust). In general, the NJDEP
supports the development of a similar program for
water supply, but only if it is a supplement, not a re-
placement, for the current Loan Program. The follow-
ing is a comparison of the two programs.

The Loan Program offers low-interest loans at
about two-thirds of market rate, and does so without
the imposition of any fees or closing costs. The Loan
Program is strictly oriented to rehabilitation, as op-
posed to the Wastewater Treatment Financing Pro-
gram which does fund the upgrade, expansion and
growth of wastewater systems.

The “New Jersey Wastewater Treatment Financ-
ing Program Financial Plan,” (Financial Plan) dated
May, 1993, describes the current funding mechanism
used to finance wastewater treatment projects
throughout New Jersey. According to the Financial
Plan, funding for wastewater treatment projects
comes from three sources:

B A Wastewater Treatment Trust (Trust) market-rate
loan to finance generally 50% of the estimated
allowable project costs. Each loan is financed by
the proceeds of revenue bonds issued by the Trust.

W A Wastewater Treatment Fund (Fund) zero-rate
loan to finance generally 50% of the estimated

allowable project costs. Each loan is financed by
the Fund, which receives its money from the
USEPA in the form of a grant under the State
Revolving Fund program, State appropriations,
Fund loan repayments and deobligations of Fund
loans made in prior years.

M Financing by the borrowers for the unallowable
costs of the project and for allowable costs which
exceed the amount of the Trust and Fund loans.

Per the Financial Plan, the Trust is currently autho-
rized to charge and collect a loan closing fee of 0.4%
and an annual administrative fee of 0.3%, both based
upon the face value of the Trust loan. The annual fee
is applicable for the entire duration of the twenty
year loan maturity. These fees, if accounted for as ef-
fective interest, increase the effective loan interest
rate by about 42 basis points. For example, a 6.0 per-
cent Trust loan plus fees amounts to the same costs as
a 6.42 percent loan with no fees.

The Financial Plan describes a need for the NJDEP
to begin imposition of an annual administrative fee,
currently estimated at 1 percent, to help defray ad-
ministrative costs of the Fund portion of the waste-
water lending program. The imposition of a 1 percent
annual fee, if accounted for as effective interest, in-
creases the effective loan interest rate by about 188
basis points. For example, a zero percent Fund loan
plus this fee amounts to the same costs as a 1.88 per-
cent loan with no fees.

Wastewater loans offered by the Wastewater Treat-
ment Financing Program to municipalities require
the municipalities to provide loan security in the
form of a municipal bond. Preparation of a municipal
bond requires local bond counsel involvement and
corresponding expenses.

In either the Water Supply Loan Program or the
New Jersey Wastewater Treatment Financing Pro-
gram, there are no specified minimum dollar
amounts which may be requested in a loan applica-
tion. Administratively, the number of zeros in the
loan amount does not change the amount of work
needed to accomplish a loan or to process an invoice,
etc.; therefore, simplicity and control over a small
work force, as in the case of the existing Water Sup-
ply Loan Program, is more important to the cost-ef-
fective administration of a loan.

In each lending program, program experience pro-
vides an opportunity for intuitive observation of pat-
terns or trends, such as: What is the practical mini-
mum dollar amount that any loan applicant should
request in order to make the loan application process-
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ing cost-effective? In the case of the Water Supply
Loan Program, the recommended minimum loan ap-
plication amount is about $125,000. In the case of the
Wastewater Treatment Financing Program, the recom-
mended minimum loan application amount is about
$1 million, although lower loan amounts have been
processed where it was in the local interest to apply.

The Financing Plan indicates 98 wastewater
projects have been approved for funding totaling
nearly $1 billion, or an average of $10 million per
project. Of the 115 water supply loans executed to
date, 96 of these loan awards were for less than $1
million. If the Water Supply Loan Program were
conducted similarly to the Wastewater Treatment Fi-
nancing Program, it is likely that 83% of these 115
water supply loan recipients may not have found
the state funding worthwhile. A caveat to this analy-
sis is that the planning and environmental review
requirements for water supply facilities (which are
not controlled by Federal law) should be consider-
ably less costly than requirements for wastewater
facility (which are affected by Federal law). For this
reason, a loan amount somewhat lower than $1 mil-
lion might be seen as cost-effective.

Therefore, it is appropriate to continue the exist-
ing Water Supply Loan Program for small local
project loans, and to consider utilizing a lending
program similar to the Wastewater Treatment Fi-
nancing Program for larger state project loans. To
provide maximum flexibility, the two programs
could operate simultaneously, with no minimum
amount for either but with a maximum funding
level placed on use of the Water Supply Loan Pro-
gram. The New Jersey Legislature is considering
new legislation to this end.

The table at right is a summary of the fiscal com-
parison of the Water Supply Loan Program with the
Wastewater Treatment Financing Program, using esti-
mated figures.

Page 4 of the Financial Plan for the Wastewater Treat-
ment Financing Program states, in part: “The partici-
pants can once again expect to reduce the cost of financ-
ing their projects by approximately 30%.” The Water
Supply Loan Program offers reduced interest rate loans
(two-thirds of the market rate), thus providing a 33%
cost savings to municipalities and authorities.

Alternate sources of funding are available to water
utilities through the:

M U.S. Department of Agriculture, Consolidated
Farm Services Administration
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W U.S. Department of Housing and Urban Devel-
opment, Community Development Block Grants

M New Jersey Economic Development Authority

W Proposed federally-funded state revolving fund
for drinking water

B Recommendation: Continue the water supply
infrastructure rehabilitation improvements pro-
gram, with focus on the specific problems of
utilities with the highest unaccounted-for water,
and with focus on distressed cities and urban
centers, as recommended by the New Jersey
State Development and Redevelopment Plan,
dated June 12, 1992. Provide funding through
the existing Water Supply Loan Program and
consider implementation of a complementary
program that uses zero-interest loans from the
Bond Fund with market rate matching loans
through a trust-like arrangement.

Assumed Market Loan interest rate = 6.0%.
(Actual Interest Rates fluctuate)

Water Supply =~ Wastewater Treatment
Loan Program Financing Program
Fund System Growth No Yes
Loans executed per project 1 2
Average Loan $747,000 $10,000,000
Loan Maturity 10 years (standard) 20 years
20 years (hardship)
Administrative None Trust-
Fees Charged to 0.4% closing costs
Borrower 0.3% annual fee
Bond Fund
(proposed)-1.0%
annual fee
Loan Interest Rate 4.0% Trust Loan - 6.0%
Bond Loan - 0%

Effective Interest Rate 4.0% 4.28%
Including Fees
Example: Borrower 10 year loan: 10 year loan:
Cash Outlay for $1,223,134.38 N/A
$1,000,000 Loan

20 year loan: 20 year loan:

$1,462,229.92 $1,498,708.56
Additional Preparation of Preparation of
Borrower loan application  loan application +
Expenses Bond counsel fees
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2. Infrastructure Development

In consideration of regional water supply deficits
(which may also be viewed as a need for new sources
of water supplies), nonpotable water reuse projects
and water conserving plumbing replacement projects
may be considered for funding priority as a means of
potable water conservation.

M Recommendation: Additional funding priority
should be awarded for implementation of
projects in conformance with local or regional
water supply master plans or feasibility studies,
which address present serious deficiencies in
meeting the current water supply needs. Water
conservation should be eligible as a capital cost.

3. Treatment Upgrades for
Drinking Water Quality

The primary financial and operational issues
that purveyors face, which involve the construc-
tion and operation and maintenance of drinking
water supply, treatment and distribution infra-
structure, include:

M Current and future Safe Drinking Water Act
regulatory mandates, including rules on disin-
fection by-products, lead and copper, radionu-
clides (radon), volatile organic chemicals,
pesticides, treatment of ground water under
the influence of surface water, and surface
water treatment;

M Rehabilitation of existing water system facilities;

B Small water system consolidation for operational
viability; and

M Replacement supplies as required through the
Water Supply Critical Area program.

NJDEP should allow water system improvements
appropriate to meet these needs to be funded via the
Water Supply Loan Program, upon revisions to the
Loan Program rules and legislative appropriations:

M to address surface water contamination problems
(in addition to the currently specified ground
water contamination problems);

M to address new treatment facilities needed to
comply with the primary and secondary Safe
Drinking Water Act requirements or Water
Supply Critical Area regulations; and

M to address rehabilitation of treatment facilities
due to age, useful life or deterioration (non-growth
related, as in the existing rehabilitation program
for water mains, tanks and pump stations).

Other NJDEP programs are available to assist lo-
cal governmental units in addressing water supply
contamination problems due to industrial sources
only, including the Spill Compensation Fund and
the Hazardous Discharge Bond Funds of 1981 and
1986. This supports the opportunity to redirect the
Loan Program away from its current focus on
ground water contamination problems, and toward
other drinking water issues.

a. Primary Standards

Higher priority should be given in the Loan
Program rules for addressing primary drinking
water quality standards than for secondary drink-
ing water quality standards.

b. Secondary Standards

Lower priority should be given in the Loan Pro-
gram rules for addressing secondary drinking water
quality needs. However, sodium, chloride, iron and
manganese should be at the top of the funding pri-
ority for secondary drinking water standards.

Alternative approaches may be considered in the
revision of the Loan Program rules for funding of
primary and secondary drinking water standards:

M phase-in funding for secondary standards two
years after funding for primary standards, ex-
cept where water supply management alter-
natives are adopted or approved by the NJDEP;

M designate a funding split: e.g. 70% for primary
and 30% secondary; or

M first apply available funding to primary, then
to secondary, in each application period.

¢. Residuals Management

The present rules for residuals management are
prescribed by the New Jersey Pollutant Discharge
Elimination System for discharges to sewer systems
(pretreatment rules) and for discharges to streams.
The Loan Program could be expanded to provide
loans for pretreatment of wastewater and residuals
management from water supply facilities.

Wastewater collection and treatment funding is
currently available through the New Jersey Waste-
water Treatment Financing Program.

4, Interconnections

The NJDEP desires to promote water supply inter-
connections between water supply purveyors, to ad-
dress the following types of uses:

B emergency use
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B bulk purchase or sale to supplement existing
water supply sources

M flexibility in available water supply sources
M reinforce or upgrade existing interconnections

M interconnections needed to satisfy source devel-
opment, or to address identified problems, for
example: salt water intrusion, water supply
critical areas

M interconnections consistent with either the
NJSWSP, or other water supply management
alternatives adopted or approved by the NJDEP.

The NJDEP should not fund any interconnection
project which may result in the discontinuation or
elimination of any existing, usable interconnection or
other acceptable water supply source. Therefore, the
NJDEP must be aware of the intent of the proposed
water supply interconnection project to be funded
by aloan.

The NJDEP should specifically support new loan-
funded interconnection projects with neighboring
utilities as a result of the Tri-County Water Supply
Project and the interconnection needs associated with
water allocation reductions in the designated Water
Supply Critical Area 2.

The NJDEP should consider the funding of a needs
study, alternatives analysis and feasibility study re-
garding possible interconnections, to be constructed
and owned by the New Jersey Water Supply Author-
ity, between water utilities to support alternate infra-
structure to maintain the viability of the lower Dela-
ware and Raritan Canal (from the Ten Mile Lock
downstream), to address the needs of the Middlesex
Water Company in the event of source water disrup-
tion or failure or contamination of the Delaware and
Raritan Canal. However, there are institutional and
operational issues which need to be resolved such as
who owns and maintains these interconnections.

5. Small Water Svstems

Selected recommendations of the “Water Industry:
Contemporary Issues and Policy Recommendations-
Report of the Water Management Task Force,” pre-
pared for Governor Whitman and due to be released
shortly, should be considered as a point of focus in
providing assistance to small water systems. Regard-
ing the use of the Small Water Company Takeover
Act by any local governmental unit, the NJDEP rec-
ommends that Loan Program funding be available
for all needed costs, including purchase of the source,
treatment, storage, pumping stations, mains, etc.
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It is inappropriate for the NJSWSP to recommend
funding for small water company improvements un-
less and until the Board of Public Utilities implements
the recommendations of the above Task Force report
with respect to requirements regarding financing abil-
ity, cash flow, rate base, borrowing capacity, simplifica-
tion of the rate setting/hearing process, acquisition
(Small Water Company Takeover Act), allowance of
surcharges, taxes (Gross Receipts and Franchise
Taxes), and Contributions in Aid of Construction. The
lending of money to an insolvent entity, which may
not be able to repay, is an unacceptable risk to the
State. Loans should be made only to viable, self-liqui-
dating, rate-regulated utilities which can reasonably
demonstrate the ability to repay debt. Conversely,
small water systems which are not allowed a reason-
able and equitable method of rate-setting, or rate ad-
justments, are essentially not allowed to remain viable.

6. Potential State Revolving Fund
for Water Supply Infrastructure

The Clinton Administration proposes a program of
federal grants to states to create a drinking water state
revolving fund (SRF) in each state to be used to pro-
vide loans to water utilities. However, as of March
1996, several proposed bills are under consideration.
The House version proposes to authorize $4.25 billion
in capitalization grants, including $500 million in 1996,
$750 million in 1997, and $1 billion in each of the next
three years. The Senate version proposes to authorize
$9.6 billion, including $600 million in 1996, and $1 bil-
lion in each of the next nine years. The final outcome is
pending. These dollars would be made available to
states to provide low-interest loans to assist munici-
palities to comply with the Safe Drinking Water Act.

The significant provisions of the SRF are as follows:

M The allocation formula is unspecified. The USEPA
would probably use the Clean Water Act revolv-
ing fund formula.

M States may use federal funds to make loans to
puw.i¢ watér systems 10r expenaitures, fiot 1~
cluding operation and maintenance expenditures
or monitoring, that the USEPA determines will
facilitate compliance with national primary
drinking water regulations.

M States must provide a 20% match.

M States may make loans to those investor-owned
water systems having the greatest public health
and financial needs.

M States cannot provide SRF loans or grants for
any expenditure that could be avoided or sig-
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nificantly reduced by “appropriate consolida-
tion” of public water systems. The USEPA, in
consultation with states and public water systems,
shall establish criteria defining when consolida-
tion is appropriate.The significant potential
drawbacks to the proposed SRF include:

M In addition to any State requirements, borrowers
must comply with potentially expensive standard
federal cross-cutting requirements, such as envi-
ronmental assessments; cultural resources; wet-
lands; secondary development growth impacts;
Socially & Economically Disadvantaged employ-
ment; Davis-Bacon federal prevailing wage rates,
etc. Compliance costs may be excessive for small
loans, but bearable for large projects.

M New Jersey’s share of the federal authorization
is unknown at this time; however, NJDEP assumes
it to be based upon the existing Public Water
System Supervision (PWSS) grant formula. New
Jersey will need to authorize funds to address
the 20% match requirement, once the drinking
water SRF is federally authorized and apropriated.

However, the above two assumptions are
dependent upon the final outcome of the federal
authorization of the drinking water SRE. New
Jersey’s share of the federal authorization for
future fiscal years is unknown at this time; the
NJDEP estimates $23 million for each Fiscal Years
1997 and 1998. The 20% match requirement will
most likely apply to each Fiscal Year, about $4.5
million each year.

Possible sources for the 20% match include the
Bond Fund and repayments from a special ap
propriation to provide a water supply system to
replace contaminated domestic wells.

7. Public Water Supply Development
and Relationship to State Development
and Redevelopment Plan, Local and
County Planning

Wherever possible, the primary focus of the Loan
Program should be consistent with the New Jersey
State Development and Redevelopment Plan, dated
June 12, 1992, and future updates.

The regional ownership and management of small
water systems must be promoted. In the event that
local governmental units desire to maintain owner-
ship of small water systems, management of the
small water systems via a regional public or private
entity should be encouraged unless the local govern-
ment has sufficient technical and fiscal capability to
operate the systems.

8. Sealing of Abandoned Wells - Public
Property and Publicly-Owned Wells

The costs of well sealing for individual wells is
much too small to be cost-effectively addressed
through the Loan Program. However, abandoned
wells on public property and abandoned publicly-
owned wells can be of major concern regarding aqui-
fer contamination and cross-contamination. There-
fore, the NJDEP recommends that the sealing of pub-
licly-owned abandoned wells or such wells on public
property be an eligible cost when included as part of
related, major projects or where a large number of
wells will be sealed, so as to ensure that only cost-ef-
fective projects are undertaken with the Bond Fund.

E. Recommendations: Water
Supply Loan Program

Priorities regarding use of the Water Supply Loan
Program should be set for operating programs and
capital projects as follows:

1. To maintain and rehabilitate infrastructure in
urban centers; to continue the existing Water
Supply Loan Program for small local project
loans, and to consider utilizing a lending pro-
gram similar to the Wastewater Treatment
Financing Program as a complementary pro-
gram for loans, and especially for large State
project loans.

2. To construct facilities and establish programs
that ensure continued use of existing surface
water supplies that are vulnerable to upstream
pollution sources.

3. To rehabilitate abandoned or contaminated
ground water supplies, especially in
urban areas.

4. To encourage industrial wastewater reuse
for non-potable uses.

5. To promote interconnections between neigh-
boring water supply systems.

6. To provide assistance in water supply treat-
ment to meet Safe Drinking Water require-
ments, with primary drinking water quality
standards receiving a higher priority.

7. To conduct an infrastructure needs survey,
either independently, or in conjunction with
the USEPA.

8. To fund capital improvements projects as
identified in Chapter 6.
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CHAPTER TEN

The Water
Supply Action
Program for
New Jersey

The New Jersey Statewide Water Supply Plan
(NJSWSP), as a policy and strategy document, sets
forth major initiatives required to ensure that suffi-
cient quantities of water supplies are available to all
parts of the State into the foreseeable future at the
highest quality possible and for a reasonable cost.
The NJSWSP addresses issues regarding reasonable
limits on water supplies to protect other uses and us-
ers of water resources, including aquatic and water-
related ecosystems. As mandated by the 1981 Water
Supply Management Act and the 1981 Water Supply
Bond Act, it also establishes the eligible projects for
appropriations from the Bond Fund and allocates
specific amounts of funding to each eligible use,
within the constraints of the two acts. The 1981 Water
Supply Bond Act mandates that appropriations from
the Bond Fund may only be used for purposes in-
cluded within the NJSWSP.

This chapter summarizes the action items con-
tained in Chapters 3 through 9 of the NJSWSP and
lists the eligible projects for funding from the Bond
Fund (including allocations identified through the
1982 NJ Water Supply Master Plan — the 1982 Plan
— and its updates that are continued through this
Water Supply Action Program).

A. Overview: Emphasis on
Watershed-Based Management

Traditional water supply planning in New Jersey
and throughout the nation has generally focused on
the development of conventional water supplies. Nu-
merous reservoirs were constructed in previously ru-
ral watersheds to serve cities in the northeastern and
central regions of the state and aquifers were tapped
wherever migrating populations chose to reside. The
majority of New Jersey's conventional water supplies
are now developed. Although New Jersey’s water sup-

plies are sufficient for the foreseeable future in most
regions, some regions (mostly those relying heavily on
ground water) are presently in actual or estimated
deficit. Other regions are expected to face deficit and
water quality degradation conditions before the year
2040. Regarding supplies that will continue to experi-
ence surpluses during this time, the effects of develop-
ment may also impair the quality of these supplies.
The remainder of undeveloped conventional supplies
are either relatively modest in size, or will be difficult
to develop due to land use conflicts and environmen-
tal constraints. Consequently, if New Jersey is to meet
its future water supply needs, a diverse range of stra-
tegic water management actions will be required that
focus on better management and judicious use of ex-
isting supplies. Some of these actions will involve
capital projects, but many will not.

The primary theme of the NJDEP’s water supply
management initiatives will be directed toward:

M protecting the quality of the State’s water sup-
plies in concert with traditional and evolving
water quality protection programs;

M strategically expanding water conservation
and reuse efforts;

B emphasizing strategies that provide the most
efficient means to sustain our water supplies,
while simultaneously ensuring that other
water-related beneficial uses are maintained;

M developing additional water supplies as neces-
sary after consideration of the first
three approaches.

These initiatives will not be successful, however,
unless new approaches are taken that emphasize more
anticipatory and preventive measures. Present institu-
tions, programs and public policy associated with wa-
ter resources management consist of a “patchwork” of
narrowly confined, too often conflicting or competing,
objectives and jurisdictions. This phenomenon has led
to impaired water supplies, reductions in supply yield
and ecosystem degradation in some areas, despite the
improvements that have occurred in others. Consider-
able progress has been achieved since the 1982 Plan
was adopted by the NJDEP, but much more progress
is required in the near future. In order to succeed, wa-
ter supply initiatives will need to be part of an overall
approach that emphasizes, evaluates and manages the
total use and benefits of water within common hydro-
logic boundaries (i.e, watersheds).
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The watershed-based approach to water resource
management offers opportunities to improve overall
benefits. This consensus-building approach:

M views the water resources and water-related
uses in a watershed as an interactive “system”
that must be managed as such;

M establishes goals and objectives that proactively
ensure that the water resources of the watershed
are managed in the best long-term interests of
the public and the environment;

M identifies root causes of problems that could
prevent these objectives from being met; and

B develops innovative and integrated strategies

tn rmook tha ahios
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Inherent to the watershed approach are basic prin-
ciples to sound water supply planning and manage-
ment. First, the approach is “multiple-use planning”
by nature. By stressing the linkage between land use
and water resource management, decisions that may
potentially affect water supplies and other resources
are made within a broad framework. Ideally, cross-
media effects are thereby reduced, water quality, water
supply and ecosystem efforts are integrated, and an
overall environmental and economic benefit is realized.

Second, the approach advances a forum where the
perspectives of the general population and stakehold-
ers in the watershed are represented, reflecting re-
gional and local needs and priorities against a back-
drop of New Jersey statutes and legal doctrines re-
garding the “public trust” nature of water resources.

Third, watershed management focuses on responsi-
bility and financial accountability by identifying all
levels of government and other institutions involved
in water supply and resource management and their
respective roles. The structure allows for greater reso-
lution of water supply issues and other resource prob-
lems at the local level and promotes self-sufficiency.
State government can limit its involvement to those
functions that are the most appropriate while still as-
suming an oversight and leadership role. A new gov-
ernmental entity will not necessarily be required; rather,
existing programs provide an excellent foundation on
which to build within the watershed framework.

Fourth and last, the approach seeks to make maxi-
mum use of existing water management systems and
the development of non-structural alternatives. Re-
sources arc thereby conserved for the enjoyment and
benefit of future generations.

While recognizing that the challenges will be for-
midable, the NJDEP embraces the watershed man-
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agement approach because it provides a comprehen-
sive, integrated strategy to manage all of the state’s
water resources with all segments of society having a
voice in the process. The NJSWSP was developed so
as to be compatible with the watershed approach.

B. Statewide Water Supply Plan
Implementation

Chapters 3 through 9 pointed out the most signifi-
cant statewide and regional water supply problems,
constraints and issues in New Jersey and made both
general and specific recommendations as to how
these should be addressed. Each of those topics pre-
sents challenges, opportunities and requirements that
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supply planning are discussed above; it is on these
principles that the NJDEP will base its actions. Sev-
eral of the issues and problems need to be resolved
within the next few years while others can be ad-
dressed over more time. Below is a discussion of the
methodology that was used to determine the time-
table for addressing the state’s water supply issues
and problems.

This action program employs two approaches (one
for statewide initiatives and another for regional ini-
tiatives) for implementing the recommendations and
initiatives described in Chapters 3 through 9. For
statewide initiatives, criteria that receive the highest
priorities include those that will achieve the greatest
progress in the following categories:

M initiatives that minimize public health risks
through protection of the source quality of the
water supplies serving the largest populations;

B strategies that result in sustainable and eco-
nomical regional water supplies;

M efficient water conservation strategies (both
demand-side and supply-side) that conserve
water for the largest populations;

M water management initiatives that maintain
ecosystems where these are related to water
supply management; and

M integrated water management efforts that con-
clude in multiple benefits by applying multi-
disciplinary approaches (i.e., where broader
watershed management efforts are initiated).

Risk-based criteria and characteristics are to be em-
ployed to determine which planning areas require
more rapid regional initiatives. The criteria and char-
acteristics to be used will be incorporated within the
NJDEP’s watershed priority system. Water supply
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characteristics such as the amount of deficit (current or
future), size and growth of affected population, vul-
nerability to contamination, and ability to withstand
drought will be factors included in this list for future
investigations. Until this watershed ranking system is
developed, no schedule or costs will be provided.
Schedules and costs are provided for investigations
currently underway. The actions are described briefly
in this chapter; additional details are described in the
chapters listed in parentheses after each action item.
For many of the action items, supporting documenta-
tion may be found in the consultant team reports pre-
pared for this project (see Appendix D for listing).

C. Management Initiatives

These efforts focus on water supply protection,
more efficient use of existing supplies and water con-
servation. They are divided into four categories and
are discussed in detail in Chapters 3 through 9. The
1995 Statewide Water Supply Plan Action Program
table at the end of this chapter lists the recommenda-
tions, estimated costs and planned schedules. Previ-
ous and proposed allocations from the Bond Fund
and other sources for each program and initiative are
also summarized in the table, continued from the
1982 Plan and its periodic Updates. Programs will be
both statewide, where appropriate, and targeted in
watersheds pursuant to the watershed ranking sys-
tem being developed by the NJDEP.

1. Water Resources Protection

These programs are designed to protect the quality
of the State’s surface and ground water supply
sources. A great deal of progress has been made over
the last two decades in protecting our water supplies,
especially from contamination that emanates from
site-specific sources. However, significant develop-
ment continues to occur in the water supply water-
sheds and over ground water supplies. Consequently,
the new focus of water resource protection programs
must be on the management of nonpoint pollution
sources and the maintenance of aquifer recharge, but
will include the integrated management of point
source pollution where necessary. In a State with finite
water resources, water quality degradation can place
an major strain on our water supplies. Contamination
of our water supplies often increases the cost of water
because new treatment systems must be installed. In
the worst-case scenario, contamination can render an
entire supply useless. Managing nonpoint pollution
sources will represent a formidable challenge. The
NJDEP has consequently initiated the watershed ap-
proach and several statewide efforts to address the
nonpoint source and point source problem together.

M Surface Water Protection - This initiative em-
phasizes the protection of surface water supplies
used for drinking water. It is recommended that
this initiative continue in full force and that models
be developed that allow the NJDEP and local land-
use agencies to quantify the effects of land use ac-
tivities on surface water supplies so that manage-
ment practices can be developed to reduce these
effects. Also, the NJDEP will cooperate with the
Legislature to ensure that any proposed water-
shed protection legislation will sufficiently protect
surface water supplies. (Chapters 3.] and 7.A)
Funding Source: 1981 Bond Fund Allocation: $0.505
million (new allocation)

M Aquifer Protection - Delineating aquifer recharge
areas and managing activities in these areas that
potentially can degrade or reduce drinking water
supplies are the objectives of this initiative. The
NJDEP recommends that this program be continued
and that analytical tools be developed which will
allow the NJDEP and local land-use planners to
estimate the impacts of land use activities on the
state’s ground water supplies and to design pro-
grams to reduce these impacts, especially those
caused by nonpoint sources. (Chapters 3.] and 7.A)
Funding Source: 1981 Bond Fund Allocation: $1 mil-
lion (no change)

B Well Head Protection - The objective of this ini-
tiative is to minimize the risks to public water
supply wells by delineating areas around them
that are most vulnerable to contamination and
managing activities within these areas. Well head
protection areas for over 2700 public community
water supply wells in 20 counties are being de-
lineated by the NJDEP. Public noncommunity
water supply wells and large groupings of do-
mestic wells are also included in the program.

It is recommended that this program be vigor-
ously continued. (Chapter 7.A) Funding Source:
1981 Bond Fund Allocation: $3 million (no change)

M Acquisition of Critical Water Supply Protection
Areas - The NJDEP recommends that legislation
be adopted that provides a stable source of rev-
enue to purchase the most critical, developable
or developed lands within potable supply water-
shed lands, aquifer recharge areas and well head
protection areas that serve as major water sup-
plies in order to protect them from imminent or
major water quality deterioration. Numerous
complex issues will need to be addressed, includ-
ing cost-effectiveness, lands previously purchased
by purveyors for water quality protection pur-
poses, which revenue source(s) is most appro-
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priate for this purpose, how the revenue source
would be collected, who would maintain the
properties, coordination with other land preser-
vation programs, etc. Until this legislation is
adopted, $20 million for loans is allocated from
the Bond Fund for the purchase of some limited
lands for critical water supply protection. (Chap-
ter 7.A) Funding Source: 1981 Bond Fund Allocation:
$20 million (new allocation)

M Municipal Land Use Law - The NJDEP proposes

to develop a guidance document that describes
various methods by which municipalities may
carry out the water supply and water quality
objectives of this statute in the development of
their natural resource inventories, municipal
master plans and development review ordinances.
Demonstration studies in volunteer munici-
palities will be performed. (Chapter 7.A) Funding
Source: 1981 Bond Fund Allocation: $0.25 million
(new allocation)

H Regional Aquifer Studies and Research - There

is a need to continue investigations of ground
water resources where excessive use and its
consequent effects (saltwater intrusion, stream
flow depletion, etc.) may be threatening supplies.
Once these studies are completed, feasibility
studies that evaluate alternate water supplies
are generally performed. Planning areas where
additional analysis or research will be needed
are the Toms/Metedeconk, Salem/Cohansey /
Maurice, Mullica, and Camden Tributaries/
Rancocas watersheds. In addition, portions of
other planning areas may require investigations
as a result of an assessment made during the
watershed characterization process. (Chapters 6
and 7) Funding Source: 1981 Bond Fund Allocation:
$0.385 million (new allocation in addition to $19.65
million existing allocation)

M Watershed Management - The objective of the
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water supply component of watershed manage-
ment is to balance and prioritize water supply
needs with other beneficial uses, and to integrate
management of water and water-related land
use activities so as to ensure that the yield and
the quality of the watershed’s water supplies are
maintained. The NJDEP recommends that future
water supply planning be conducted within the
watershed management context. It is recom-
mended that the Toms/Metedeconk, Mullica/
Great Egg and Upper Passaic/Lower Passaic/
Hackensack watersheds have management plans
developed to protect water quality as water sup-

i

ply priority areas. Funds are also allocated for
up to two more areas. (Chapter 6) Funding Source:
1981 Bond Fund Allocation: $0.5 million for five
watershed management areas (new allocation)

2. Issues for Future Analysis

M State Development and Redevelopment Plan -
Current piecemeal development patterns are
often to the detriment of the State’s water sup-
plies (e.g., local development of ground water
supplies in close proximity to the saltwater
front, depletive ground water diversions up
stream of potable surface water intakes). The
NJDEP recommends that water supply planning
and the State Development and Redevelopment
Plan be more closely coordinated to ensure that
objectives of both initiatives are met; potential
conflicts need to be resolved, including the pre-
vention of the proliferation of non-viable water
utilities. Proposed efforts regarding an Environ-
mental Master Plan may be useful toward this
end.(Chapters 4.F, 7.A and 9.D) Funding Source:
General State appropriations - Watershed management

M Water Supply Protection Aspects of the Surface
Water Quality Standards - Efforts will be made
in the future to better integrate the NJDEP's sur-
face water quality standards with surface water
supply management so as to ensure that both
initiatives’ objectives are met. A portion of this
effort will be to evaluate the surface water use
designations and water quality criteria with re-
spect to their adequacy to protect surface water
supplies. (Chapters 7.A and 9.A) Funding Source:
General State appropriations

B Wastewater Treatment Plant Upgrades - It is
important that wastewater treatment plants that
discharge upstream of existing and future sur-
face water supplies continue to meet high stan-
dards and that these discharges continue to allow
water treatment plants to meet drinking water
standards. The Upper Passaic/Hackensack
planning areas will be specifically evaluated to
determine the adequacy of the regulatory process.
There are other planning areas in the state where
similar evaluations will need to be performed,
as wastewater inputs increase over time. Addi-
tionally, policy will need to be developed which
ensures that wastewater regionalization does
not have significant negative effects on the state’s
water supplies. (Chapter 6.D) Funding Source:
Federal Clean Water Act Grants
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3. Water Supply Development
and Management

Ensuring that adequate water is available to meet cur-
rent and future demand is the primary objective of this
initiative. New approaches to water supply development
and management must be considered as demand in-
creases and as the NJDEP watershed approach evolves
for managing water resources. Emphasis must be placed
on enhanced management of existing supplies, in con-
junction with the water quality protection initiatives dis-
cussed above. Included among the structural options are
interconnections among various users, conjunctive water
use of two or more sources, direct (for non-potable uses)
and indirect wastewater reuse, aquifer storage and recov-
ery, desalination and the use of new and improved treat-
ment technologies that are capable of transforming previ-
ously impaired water into potable supplies. Significant
technical and cost analyses are often necessary prior to
developing and implementing these approaches. There
are also non-structural water supply management initia-
tives that, when implemented, provide opportunities to
extend existing and new water supplies. Among these
initiatives are improved drought rule curves, optimum
withdrawal strategies, and coordinated wastewater
and water supply development.

M Water Supply Management Data Base - Since
the 1982 Plan was developed, the NJDEP’s water
supply management data base has been signifi-
cantly improved. There is much information,
however, that needs to be incorporated. An up-
to-date GIS-linked data base for water supply
management is critical to water supply manage-
ment. More detailed water use information will
also be required from the major water purveyors
in order to better understand water use patterns.
Finally, periodic updates will be appropriate to
incorporate new water use, wastewater discharge
and population data and projections. (Chapter 4.])
Funding Source: 1981 Bond Fund Allocation: $0.5
million (new allocation)

M Water Use Ranking - The NJDEP proposes to
rank and determine preference among uses of
the various water resources used for water sup-
ply. The issue is the primacy of needs (e.g., pub-
lic water supply, agriculture, manufacturing,
recreation, aquatic life, pollutant discharge
attenuation) during critical flow periods. While
this initiative will be conducted in detail on a
watershed-specific basis, it will be many years
before all watershed planning is completed.
Consequently, the NJDEP recommends that in
the interim a more generic policy be developed
as the basis for water use ranking. (Chapters 7.A

and 8.C) Funding Source: 1981 Bond Fund Alloca
tion: $0.15 million (new allocation in combination
with In-Stream Flows allocation, below)

M In-Stream Flows - In conjunction with water
use ranking, in-stream flow maintenance goals
for ecosystem protection, recreation, wastewater
assimilation and other uses should be established.
The NJDEP plans to conduct research that iden-
tifies the quantity of water required for particular
sets of uses and needs, analyze the implications
of these requirements, and develop policy based
on its findings. (Chapters 3.] and 8.C) Funding
Source: 1981 Bond Fund Allocation: See Water Use
Ranking, above.

M Optimum Withdrawal Strategies - The NJDEP
proposes to develop a guidance document that
describes appropriate optimization strategies
that municipalities and purveyors should imple-
ment in order to ensure that reliable long-term
water supplies are maintained, as well as to
meet the objectives of the water use ranking and
in-stream flow initiatives. Conjunctive water use
with aquifer storage and recovery will likely
evolve as a major water supply alternative in the
future. Analysis is recommended, including the
potential for using recovering critical water sup-
ply area aquifers during drought. (Chapters 3.],
6.B and 7.B) Funding Source: Water allocation fees,
existing contracts (no additional allocation)

M Effects of Hydrologic Modifications on Water
Availability - Changes to the natural landscape
that accompany development can stress water
supplies during low rainfall periods and impair
freshwater-dependent ecosystems. The NJDEP
proposes that a hydrologic model be developed
that can estimate the hydrologic effects of devel-
opment in water supply watersheds so that pro-
active strategies can be implemented. (Chapters
3.] and 8.C) Funding Source: 1981 Bond Fund Allo-
cation: $0.1 million (new allocation)

4. Issues For Future Analysis

M Analysis of Safe Yield - There is a need to re-
analyze the definition and the methods the NJDEP
employs to quantify water availability to avoid
overuse, as well as to implement the water use
ranking initiative. Also, purveyors that employ
conjunctive water use and wastewater reuse sys-
tems should be required to quantify their safe or
dependable yield where it has not been clearly
defined. Last, purveyors that are constrained by
water quality concerns should have the oppor-
tunity to re-analyze their yields if source quality
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has improved since these constraints were in-
voked. (Chapters 3.] and 8.C) Funding Source: 1981
Bond Fund Allocation: $0.05 million (new allocation,
including Dependable Yield, below)

M Dependable Yield/Refinement of Planning
Thresholds - The planning threshold for ground
water availability requires refinement to ensure
that ground water supplies are not over- or under-
allocated, either of which could result in ineffi-
cient water supply decisions. Also, the depend-
able yield definition needs to be re-evaluated to
ensure that its use maintains long-term reliability
and does not result in negative effects on other
users and uses. (Chapters 3.] and 8.C) Funding
Source: 1981 Bond Fund Allocation: see Analysis of
Safe Yield, above.

B Water-Banking - The NJDEP needs to analyze
the concept of water-banking if it is to encourage
conjunctive water use. Banking consists of allow-
ing water to be preserved in the present for water
supply purposes and other beneficial uses in the
future. In addition, the NJDEP needs to ensure
that all viable, future reservoir sites are protected
from infringement and diminishment. (Chapter 7.B)
Funding Source: General State appropriations

M Effect of Withdrawals that Stress Supply Avail-
ability - NJDEP policy is needed where requests
are made for water allocations that exceed the
water availability planning threshold. Also, there
is a need to evaluate the 100,000 GPD threshold
for water allocation permits in some areas. Nu-
merous withdrawals less than this threshold can
have the same effect as one major withdrawal.
Last, the NJDEP will prepare draft policy that
will determine who will be responsible for con-
ducting additional hydrological investigations
and related studies, when they will need to be
performed, how they will be funded, legislative
needs, etc. (Chapter 3.]) Funding Source: General
State appropriations

M Water Availability Monitoring - The importance
of monitoring the regional effects of numerous
withdrawals cannot be overestimated. While the
existing monitoring network is generally adequate,
increases in demand will require a more com-
prehensive and regional network to methodically
provide baseline information, detect trends, serve
as an early warning system and provide suffi-
cient data for computer models. The NJDEP
plans to assess its monitoring program in the
near future and determine how this program
can be funded. (Chapter 3.]) Funding Source: to
be determined.
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M Use of Contaminated Ground Water Supplies-
The NJDEP needs to develop policy concerning
under which circumstances users of ground water
supplies that become contaminated should treat
that supply or turn to other supplies. In addition,
there is a need to better coordinate water supply
management and contaminated ground water
sites. It is imperative that remedial actions at
these sites do not employ depletive disposal
methods if feasible, especially in planning areas
prone to water supply shortages. The NJDEP
should require pump-treat-reinject methods,
unless impractical or the treated water is used
as a supply. (Chapters 7.B and 9.E) Funding Source:
to be determined.

5. Water Conservation

While New Jersey has significantly improved its
water conservation efforts over the last few years
through its requirements for water-saving plumbing
fixtures and water conservation plans for all major us-
ers of water, much will need to be done in the future
as a means of deferring water supply deficits. Until re-
cently, water was viewed as an inexpensive, unlimited
resource. There is a need to refocus our attention. Very
few “conventional” water supplies remain available,
and those that remain generally will yield less supply
at a greater cost and will be subject to a larger number
of environmental and other siting constraints.

There are several other trends that, when com-
bined, create an impetus for reevaluating the way we
use water. The cost to treat potable and waste water
has escalated over the years as new water quality
standards are implemented. In many parts of the
State, combined water and sewer service costs are
more than $1,000 annually for the average household.
In other parts of the State new connections to sewage
treatment plants are not allowed because the plants
are at capacity. More efficient plumbing fixtures and
appliances are available which could reduce sewage
flows and defer sewage treatment plant expansion.
They can also delay the need for new water supply
storage, treatment and distribution facilities.

It is estimated that there can be a 10-30 percent re-
duction in water use in individual homes if water
conservation devices were installed and certain out-
door water uses were reduced, such as through the
use of developed turf and other landscape designs
that are drought-tolerant.

Reducing the unnecessary use of water will be a
major objective of the NJDEP. The initiatives speci-
fied in this chapter should serve to meet this objec-
tive. It should be noted, however, that a distinction
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needs to be made regarding statewide and regional wa-
ter conservation initiatives because different circum-
stances will often deserve different strategies. There are
numerous forms of water use and water users; cost-ef-
fective strategies will need to be developed for each.

State Water Conservation Strategy - This recent
document concluded that the NJDEP should reaffirm
its support for the principles of water conservation
and demand reduction as effective and efficient alter-
natives in water resources planning and management
through an educational, non-regulatory and incen-
tive-based approach. The approach would provide
for the following:

1. Expansion of the water conservation public edu-
cation program, especially in the school curricu-
lum and conservation landscaping for adults.

2. Formation of a public-private partnership to
improve the efficiency of turf irrigation.

3. Emphasis on structural conservation measures
rather than behavioral conservation measures
(except during drought), due to the greater
certainty and reliability of the former.

4. Acceleration of structural conservation measures
and other efforts in water supply deficit areas,
including expediting unaccounted-for-water-loss
reduction compliance schedules and provisions
for low or no-interest loans, especially to those
public utilities that agree to implement conser-
vation rate structures. Continued support should
be given to such efforts in Cape May County and
other deficit-prone areas. (Chapter 6.C and 6.G)

5. Application of proven, new plumbing techno-
logical advances that use less water and provide
equal performance. A proposal should be made
to the NJ Department of Community Affairs that
automated lawn sprinkler systems have rain
sensors that activate them rather than being
time-activated regardless of need.

6. Proposal to the Board of Public Utilities to evaluate
allowing water utilities to treat water saving plumb-
ing fixtures as capital costs, as is currently the
case for residential energy conservation fixtures.

7. Promotion of conservation rate structuring for
those utilities using declining block rates, espe-
cially those utilities seeking expanded water
allocations.

8. Encouragement to local and regional entities
to tailor their conservation plan to meet par-
ticular local conditions. Offer planning and
financial support.

9. Proposal to require large self-supplied water
users that experience source or supply problems
to perform water audits every five years.

10. Proposal for monitoring plumbing
code enforcement.

(Chapter 7.B): Funding Source: 1981 Bond Fund
Allocation: $0.83 million (new allocation for various
purposes outlined above, in addition to existing allo-
cation of $1.6 million)

6. Other Water Conservation Initiatives

B Unaccounted-For-Water - Unaccounted-for-water
is the result of water service infrastructure leaks,
illegal or unmetered hookups, fire protection, etc.,

AarnA Frmicallyy sameacamba 10 ba ) mnammasmd L Enka]
ana typicauy represents 1v o Su percent o1 wotal

demand. The NJDEP recommends that the pro-

gram to require reduction of excessive unaccounted-
for-water continue. (Chapter 9.D) Funding Source:
General State appropriations and water supply systems

B Industrial Water Conservation - Industrial de-
mand (excluding large self-supplied, industrial
cooling demand) represents a significant portion
of total statewide demand. There are often cost-
effective opportunities to reduce industrial de-
mand. The NJDEP proposes that industries
depletively or consumptively utilizing the larg-
est quantities of water perform water audits once
every five years or when new or expanded water
allocation permit applications are submitted.
(State Water Conservation Strategy, Appendix B)
Funding Source: General State appropriations

W Water Supply Infrastructure Loan Program -
The Water Supply Infrastructure Loan Program
has accomplished much over the last decade,
providing $86 million in loans to rehabilitate
inadequate systems (September 1993). The NJDEP
should consider expanding this program to pro-
vide loans for nonpotable water reuse and water
conserving plumbing replacement projects in
planning areas experiencing deficit conditions.
(Chapter 9.D) Funding Source: 1981 Bond Fund
Allocation (see Water Delivery Managenient-Water
Supply Loan Program, below)

B Consumptive Water Use Management - Con-
sumptive water use is the permanent removal of
water from its source supply, primarily through
evaporation at or near the location from where it
was withdrawn. The NJDEP needs to develop
an inventory of consumptive water uses in order
to assess their impacts on water supplies. The
results should be incorporated into the Water
Balance Model. Once completed, the NJDEP will
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evaluate initiatives that could reduce consump-
tive water uses. Among the initiatives to be con-
sidered will be incentives for the non-consump-
tive use of water. (Chapter 7.B) Funding Source:
1981 Bond Fund Allocation (see Section 3 above,
regarding Water Supply Management Data Base).

M Depletive Water Use Management - Depletive
water use refers to the exportation of water
whereby there is no opportunity for reuse within
its source area. Wastewater system regionaliza-
tion is considered to be the largest depletive
water use. Policy has recently been drafted that
discourages depletive water uses in various cir-
cumstances. This policy should be finalized and
implemented. It is recommended that consider-
ation also be given to factor the costs of alterna-
tive water supplies when evaluating the cost-
effectiveness of proposed depletive wastewater
facilities. (Chapters 3.] and 7.B) Funding Source:
General State appropriations

7. Water Delivery Management

The primary objective of this program is to ensure
that adequate quantities of suitable quality water are
available at the point of use. Being the most densely
populated state in the nation, New Jersey’s water deliv-
ery system is both extensive and complex. In many
cases, also, the systems are very old. There is a need to
continuously monitor, maintain and develop intercon-
nections between systems to ensure an adequate supply
of water for emergency and regular uses. The NJDEP
will continue its efforts in this regard, as well as provide
funds for the rehabilitation of inadequate systems.

It is proposed that the Water Supply Loan Program will
undergo fundamental changes with respect to which sys-
tems are provided funds for rehabilitation. A priority sys-
tem is being considered based on public safety needs, the
amount of water saved and the status of the regional wa-
ter supply with respect to potential deficit. It is suggested
that some of the funds that were traditionally used for in-
frastructure improvement be shifted to water conservation
improvements in deficit regions, when it is concluded that
this is the more cost-effective option. It is also proposed
that funding be expanded for treatment upgrades to meet
new drinking water standards, with treatment to meet
primary standards having priority over treatment to
meet secondary standards but both being eligible.

W Water Supply Loan Program - This program
provides low-interest (revolving) loans from the
Bond Fund to public-owned water purveyors
for certain types of water system improvements.
Approximately $120 million has been allocated
to date (of which $20 million is from repaid
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loans); $100 million has been appropriated and
is presently committed or pending commitment.
These priorities will be set by regulations rather
than the NJSWSP to allow flexibility year-to-
year. The NJDEP proposes to re-prioritize the
loan program in the following ways:

1. Emphasize maintenance and rehabilitation
infrastructure in urban centers, in recognition
of principles set forth by the State Develop-
ment and Redevelopment Plan and the greater
age of such systems.

2. Continue the existing program for small local
project loans and consider utilizing a program
similar to the Wastewater Treatment Financing
Program for other projects.

3. Construct facilities that ensure continued use
of existing surface water supplies.

4. Rehabilitate contaminated ground water
supplies where cost-effective and practical,
especially in urban areas, and especially
where the loss of such supplies would result
in increased stress on existing surface water
supplies or on ground water supplies from
already-stressed aquifers.

5. Construct wastewater reuse facilities for
direct (nonpotable) and indirect (potable and
nonpotable) water supply, especially where
such reuse would reduce the stress on existing
water supplies (Chapters 7.B, 9.C and 9.D).

6. Construct interconnections to ensure adequate
system redundancy and drought response
capabilities.

7. Construct facilities to meet Safe Drinking
Water Act requirements, with a priority for
meeting primary standards but with eligibility
for projects to meet secondary standards.

8. Conduct an infrastructure needs survey to
determine the overall financing needs of public
and investor-owned water supply systems in
New Jersey for near future (completed in 1995).

9. Construct capital projects identified in Chap-
ter 6 of the NJSWSP. (Chapter 9.E) Funding
Source (for items 1 through 7): 1981 Bond Fund
Allocation: $40.0 million (new allocation for fiscal
years 1995, 1996 and 1997, in addition to $120
million existing allocation), and $10 million per
annum (new allocation beyond fiscal year 1997)
Funding Source (for item 9): 1981 Bond Fund
Allocation and other sources (new and existing
allocations as shown on Water Supply Action
Program table at the end of this chapter)
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8. Other Water Delivery Study be performed to provide guidance to all
Management Initiatives water purveyors regarding residuals manage-

B Drought Management in the Passaic and
Hackensack River Watersheds - The densely
populated areas of the northeast are typically
more vulnerable to the effects of drought than
the rest of New Jersey. The NJDEP recommends
that a Passaic/Hackensack River watershed
hydrologic model be developed that would:

1. update and verify the safe yields of the system,
including factors related to interbasin water
and wastewater transfers and ground water
availability and use;

2. allow for “testing” of several water supply

alternatives (e.g., interconnections, conjunctive
water use, altered reservoir management,
wastewater reuse and improved river water

quality) that could potentially increase yield;
3. improve the drought rule curve for the system;

4. provide the NJDEP with improved capabilities
to manage the water supplies of the system
during various kinds of stresses (e.g., repeat
drought of record, short but severe drought); and.

5. allow the evaluation of water quality impacts
on different drought scenarios.

These efforts will be coordinated with affected
purveyors. (Chapters 6.C and 9.B) Funding Source:
1981 Bond Fund Allocation: $0.4 million (new allocation)

B Statewide Drought and Emergency Manage-
ment - The management of water use during
drought and emergency conditions is of para-
mount importance. Recent dry spells have pro-
vided the NJDEP with experiences on how to
better deal with drought situations which should
prove useful in cooperative water management
endeavors under taken between the NJDEP and
water purveyors. In addition, purveyor conser-
vation and emergency plans need to be updated
to include defined “triggers” when specific
management actions will be initiated to avert a
water emergency. The NJDEP recommends that
policy be developed to this end. (Chapter 9.B)
Funding Source: to be determined

B Water Supply Treatment Residuals Manage-
ment — A number of relatively new drinking
water treatment, industrial pretreatment and
sludge (residuals) management regulations have
resulted in significant technical, technological
and regulatory issues for water purveyors.
NJDEP recommends that a Treatment Residuals
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ment. (Chapter 9.B) Funding Source: 1981 Bond
Fund Allocation: $0.4 million (new allocation)

9. Issues For Future Analysis

B Non-Viable Water Systems - There is a demon
strated need to improve the management of ex-
isting non-viable (inadequately operated or fi-
nanced) water supply systems. Further, since
there is the potential for the proliferation of non-
viable systems in the future as development
continues to shift to suburban and rural areas,
the NJDEP recommends an evaluation of neces-
sary legislative and regulatory revisions be made
in concert with the Board of Public Utilities to
reduce the potential for such systems to be cre-
ated. (Chapter 9.D) Funding Source: General
State appropriations

W Loans to Privately-Owned Water Utilities -
The 1981 Water Supply Bond Act does not autho-
rize the NJDEP to provide loans to investor-
owned water utilities, despite the fact that all
taxpayers pay for publicly-owned water system
subsidies and State management efforts funded
by the Bond Fund and that over half of the wa-
ter provided by community water supply sys-
tems in the state is provided by investor-owned
utilities. The NJDEP recommends that a funding
mechanism be developed that increases the eg-
uity between consumers of publicly-owned and
investor-owned water purveyors. (Chapter 6.])
Funding Source: to be determined

M Federal Drinking Water State Revolving Fund -
The federal government is considering the creation
of a drinking water revolving fund in which the
states would be provided with upwards of $1
billion annually to provide low-interest loans to
public water supply systems. It is envisioned
that this program would require a 20 percent
State match. Funding sources need to be evalu-
ated. The State should recommend to Congress
that this fund should provide loans to investor-
owned water systems. (Chapter 9.D) Funding
Source: matching fund source to be determined

M Infrastructure Choices - There is the need to
integrate our land use, water supply, water qual-
ity and wastewater infrastructure planning efforts
to ensure that water continues to be of suitable
quality and of ample quantity. The NJDEP plans
to prioritize watershed planning initiatives in
regions of the state where such opportunities
exist to improve overall water quality and quan-
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tity. A cooperative project with the Office of State
Planning and the NJ Department of Transporta-
tion will be undertaken to address this issue.
(Chapters 3.], 7.A and 9.A) Funding Source: 1981
Bond Fund Allocation; portion of Growth Areas
Feasibility Study appropriation

D. Capital Projects

1. Overview

These types of projects are capital-intensive, struc-
tural projects that provide additional water in a spe-
cific planning area or areas in order to reduce, elimi-
nate or avoid projected water supply deficits. The
majority of these projects were identified in regional

feasibility studies conduc
1982 Plan using the Bond Fund and generally are
“conventional” projects by nature. Examples include
such facilities as reservoirs, regional pipelines and
new well fields. Precursor activities such as feasibility
studies, interconnection studies and hydrogeologic in-
vestigations fall in this category if it appears that ma-
jor capital projects will result from them.
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As a result of the 1982 Plan and earlier planning ef-
forts, a total of $786.55 million in public and private
funds has been expended on or committed to several
major capital projects, including $217.55 million from
the Bond Fund. Consequently, the most densely popu-
lated portions of the State possess or will soon possess
sufficient regional supplies well beyond the turn of the
century (as long as water quality problems are avoided
and delivery systems are adequate; sub-regional prob-
lems still may exist). There may be a need to improve
surface water operations in the northeastern and cen-
tral portion of the State, including some new intercon-
nections to meet local needs. These needs will be ad-
dressed by various studies described below and con-
tinuous updating (and improvement) of the NJDEP’s
data base, which will monitor demand and availability.

The New Jersey shore and the southwestern por-
tion of the State, however, are expected to experience
the greatest growth: several planning areas in these
regions may potentially be in water supply deficit
and thus will need special attention over the next de-
cade. Several investigations are currently underway
in these areas, but others will need to be initiated
soon. It is anticipated that these studies will conclude
that conjunctive surface/ground water capital
projects and well field relocation (including multi-
aquifer use) projects will be needed to meet the
growing water supply needs of these areas. Future
reductions in depletive water use, including water
conservation, may also be necessary.
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2. Recognized Capital Projects

M South River Regional Pipeline - The Middlesex
Water Company’s South River Regional Pipeline
is now completed and providing water to meet
the cutbacks specified for Water Supply Critical
Area #1. (Chapter 6.D) Funding Source: Investor-
owned utility

M Tri-County Project - The NJ American Water
Company Delaware River water treatment plant
is complete (initial phase) and the regional pipe-
line to meet mandated cutback for Water Supply
Critical Area #2 is currently under construction.
The NJDEP supports new loan-funded intercon-
nections for publicly-owned utilities to tie into
the regional pipeline. (Chapter 6.F) Funding Source:
Private sector for pipeline and treatment plant; public
sector and 1981 Bond Fund for connections to project

W Southern Cape May Alternative Water Supply -
A feasibility study is nearly complete which
evaluated the saltwater intrusion problem in the
southern portion of Cape May County and mea-
sures of mitigating this problem. Withdrawals
from the Cohansey aquifer in the southern-most
part of the county need to be reduced and alter-
native supplies implemented to compensate for
the reduction. The NJDEP would support fund-
ing for capital projects that mitigate the intrusion
problem as a long-term solution.

The City of Cape May has identified desalina-
tion as its preferred water supply alternative to
mitigate the saltwater intrusion threat. NJDEP
intends to support this project if an evaluation
concludes that it is a cost-effective sub-regional
alternative, that it will not prohibit water supply
options that are critical to neighboring munici-
palities, and it has been demonstrated that the
project acts to reduce the rate of saltwater intru-
sion in southern Cape May County. This project
will be included into the NJSWSP if it meets all
the above mentioned criteria. The costs for con-
structing a desalination facility and related in-
frastructure to serve Cape May City has been
estimated at $3.5 million. However, there is the
potential that the criteria may not be met and
that other projects will be more effective in ad-
dressing the problems of the area, or that supple-
mentary projects will be necessary to address the
full scope of water supply issues in the area. There-
fore, an allocation from the Bond Fund up to an
amount of $5.0 million in low-interest loans is made
to fund the selected project(s). (Chapter 6.I) Fund-
ing Source: 1981 Bond Fund authorization: up to $5.0
million from the Water Supply Loan Program: (see above)
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W Kingston Quarry Reservoir - The Eastern Raritan
Water Supply Feasibility Study determined that
the most cost-effective water supply project to
be implemented in the Raritan and South River
planning areas is the Kingston Quarry Reservoir.
The New Jersey Water Supply Authority will be
the project sponsor. If this project is not feasible
due to complications with the quarry owners,
the Confluence Pipeline would be the alternate
selected project with the same project sponsor.
Although the projects will not be needed for
some time, commitments are required in the
near future. (Chapter 6.D) Funding Source: 1981
Bond Fund Allocation: Deferred until project selected
(approximately $57 million for Kingston Quarry
Reservoir, or $71 million for Confluence Pipeline)

W Manasquan, Metedeconk and Toms River Area
Study - The Metedeconk and Toms River plan-
ning areas have significant projected water supply
deficits, while the Manasquan River planning
area is anticipated to experience surplus supplies
due to the existence of the Manasquan Reservoir.
It is recommended that a feasibility study be
conducted to determine the extent of the long-
term problem in the Metedeconk /Toms River
areas in more detail, and then determine the most
cost-effective and environmentally sound methods
for ensuring adequate supplies, such as alternate
supplies in the deficit areas or a regional inter-
connection between them and Manasquan River
planning area. (Chapter 6.E) Funding Source: 1981
Bond Fund Allocation: Existing allocation (Ocean
County Feasibility Study)

B Alternative Supplies for the Salem, Cohansey
and Maurice River Watersheds - The Maurice
River planning area is vulnerable to saltwater
intrusion and stream flow depletion. In contrast,
the Salem/Cohansey planning area may have
adequate water supplies for the duration of the
planning period and perhaps beyond. An inves-
tigation is necessary to define the magnitude of
the problem in the deficit area. In the event that
the problem is relatively severe, a feasibility
study will need to be performed. Chapter 6.H)
Funding Source: 1981 Bond Fund Allocation: $0.125
million (new allocation for feasibility study. Alloca-
tions exist for initial ground water investigation)

M EE. Walter Reservoir Expansion - The expansion
of the FE. Walter Reservoir in Pennsylvania
would significantly reduce the frequency of
drought warnings and drought emergencies in
the Delaware River Basin. The NJDEP has allo
cated $10 million for the State’s share of the

project from the Bond Fund. However, this
project has been delayed because of changes
needed to the 1961 Delaware River Basin Com-
pact. In order to overcome these shortcomings,
the US Congress would have to revise the Com-
pact. New Jersey, as a Compact member, supports
this revision. (Chapter 6.D) Funding Source: 1981
Bond Fund Allocation: $10.5 million (no change)

E. Funding Strategy

The NJDEP will continue to play an active role in
providing financial assistance for water supply
projects and programs throughout the state. Local
government, water utility fees and the private sector
will continue to be key sources of capital funding for
projects, and in fact will provide the majority of future
funding as they have in the past. The primary benefit
of the Bond Fund is its ability to provide funding for
critical needs, initiatives that provide public benefits
beyond any one water supply system, correction of
long-standing infrastructure needs, and support to in-
novative efforts and major capital projects that other-
wise might not take place or be successful.

The NJSWSP has concluded that management,
protection and rehabilitation of existing water sup-
plies in conjunction with conservation of water will
for the most part defer the need to seek large regional
supplies for several decades. Consequently, it is rec-
ommended that most of the remaining Bond Fund be
used to extend these supplies as far as possible
through an array of management options as de-
scribed above, including system rehabilitation, con-
servation, protection of water resources and im-
proved water system management. (Chapter 6.])

1. Issues for Future Analysis

B Financial incentives need to be provided to the
private sector to provide important water supply
improvements recommended in the NJSWSP. A
major reason for such incentives is to provide
equity to the affected ratepayers, who currently
help support incentives for publicly-owned
systems while also paying market rates (through
the investor-owned purveyors) for their own
needs. It is recommended that the NJDEP per-
form an analysis of incentives that ultimately
can reduce water use, and protect and extend
supplies. Included in this analysis will be a re-
examination of excluding investor-owned pur-
veyors from the Bond Fund, along with incen-
tives to water users themselves. If found to be
viable, the State could recommend to Congress
that Federal tax laws be revised to allow for
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water supply loans to be made to the private
sector. In the interim, direct State support of
activities that benefit investor-owned water
supply systems without directly subsidizing
them will be continued. Funding Source: General
State appropriations for analysis; to be determined
for investor-owned funding

B A needs survey should be conducted for all

purveyors to determine the infrastructure and

financial needs throughout the State. The needs
survey should use existing surveys as a founda-
tion for more detailed analysis. This survey will
be increasingly important if the proposed Safe

Drinking Water Act amendment includes funds
for a revolving loan program. Funding Source: 1981
Bond Fund Allocation: $0.3 million (new allocation)

B An assessment needs to be made of restructuring

Bond Fund repayments so that more funds can be
recycled back into the loan program. Also, an as-
sessment should be made of a renewable funding
source so that the burden of water supply man-
agement is shared among the state’s population.
Funding Source: General State appropriations

B A further review of the existing loan program

should be made to determine if its present pri-
orities will meet future needs. Funding Source:
General State appropriations

F. Legislative and Regulatory Actions

Several existing or proposed statutes will need to
be revised if the NJSWSP is ultimately going to be
fully successful.

B There have been many proposals for the State to

purchase several watershed lands in New Jersey
as well as watershed lands in other States where
water from those lands flow into New Jersey. While
the Bond Fund can and should be used as a fund-
ing source for some of these purchases, it would
quickly be depleted if it were to be used for the
purchase of a significant portion of any one of the
larger watershed lands under consideration. It is
therefore recommended that other sources of
funding and other land conservation approaches
be considered for this purpose in the long term.
(Chapter 7.A) Funding Source: Green Acres Program
(partial); additional sources to be determined

B Proposed watershed protection laws are intended
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to protect the water quality of reservoirs and
surface water withdrawals. Since these proposals
will have profound effects upon these water
supplies, the NJDEP should closely coordinate

with the legislative sponsors. Major issues
include the cost-effectiveness of management
measures, the protection of ground water, inte-
gration with existing and developing programs,
management of existing land uses, creation of a
cooperative relationship between various water
laws (water supply and water quality) and be-
tween various levels of government (including
the role of municipal governments. (Chapter
7.A) Funding Source: to be determined

B Statutes and regulations dealing with stream

passing flow deserve to be re-considered, espe-
cially in consideration of our knowledge of the
interrelationship between surface and ground
water as well as the fact that NJDEP is evolving
watershed management approach.

It is possible that some passing flows defined
by law or court order are no longer defensible
due to major changes in water quality and en-
vironmental concerns since the time of their
adoption. (Chapters 3.], and 8.C) Funding Source:
to be determined

B If analysis concludes that it would be to the

State’s advantage to expand its loan program to
serve investor-owned purveyors, the NJDEP
would recommend that the 1981 Water Supply
Bond Act be revised or that a supplemental
funding source be developed. (Chapter 6.])
Funding Source: to be determined

B In order to prevent the proliferation of non-

viable water companies throughout the State
the NJDEDP, in concert with the Board of Public
Utilities, will recommend that laws and regula-
tions be reviewed to determine their adequacy,
and then revised to the extent necessary to mini-
mize the development of non-viable systems.
(Chapters 4.B and 9.D) Funding Source: General
State appropriations

B The NJDEP should renew its efforts to have the

United States Congress revise the 1961 Delaware
River Basin Compact so that the EE. Walter
Reservoir can be expanded to serve as a water
supply. (Chapter 6.D) Funding Source: General
State appropriations

G. Relationship of the NJSWSP
to Regulatory Programs

The NJSWSP establishes a planning framework
that identifies water supply problems and public is-
sues, and proposed activities, objectives and policies
to address these problems and issues. It is important
that State and local decision makers involved in wa-



Chapter Ten

ter supply matters are aware of these activities, objec-
tives and policies in order to reduce the potential for
future conflict, especially in deficit areas. The NJSWSP
is not binding on any government, government
agency or regulatory program except to the extent
that the use of Bond Fund is proposed, at which
point the NJSWSP is fully binding.

H. Updates, Revisions and Progress
Evaluations of the NJSWSP

As required by the 1981 NJ Water Supply Manage-
ment Act, the NJDEP shall revise and update the
NJSWSP periodically, which NJDEP intends to inter-
pret as being at least once every five years. Each revi-
sion and update shall be accompanied by a progress
evaluation. In addition, progress evaluations shall be
prepared and submitted to the New Jersey Legisla-
ture as and where required by individual appropria-
tions from the Bond Fund. Funding Source: 1981 Bond
Fund Allocation: $0.3 million (new allocation)

I. NJDEP Organizational
Responsibilities

The Office of Environmental Planning and the Wa-
ter Supply Element (or their organizational successors)
will have the primary responsibilities for coordinating,
overseeing and carrying out the initiatives set forth in
the NJSWSP. The Office of Environmental Planning
will have the primary responsibility for coordinating
the periodic update and revision of the NJSWSP, and
for general water supply planning initiatives.
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GLOSSARY

“Adverse impact upon wells” means a forced reduc-
tion in pumping rate or a required changed in the
construction of an affected well or any impairment of
water quality.

“Aquifer” means any water-saturated zone in sedi-
mentary or rock stratum which is significantly per-
meable so that it may yield sufficient quantities of
water form wells or springs in order to serve as a
practical source of water supply.

“Aquifer storage and recovery (ASR)” is the injec-
tion of treated drinking water through wells into a
suitable aquifer during periods of surplus water
treatment plant capacity and recovery from the same
wells during periods of peak demand for treated
drinking water. The only treatment required for the
recovered water is chlorination.

“Allocation permit” means the document issued by
the NJDEP to a person, granting that person the
privilege, so long as the person complies with the
conditions of the permit, to divert water for any pur-
pose other than agricultural or horticultural use.

“Base source” means the water resource in its natu-
ral, undisturbed state. A groundwater base source
would be a particular aquifer recharge area and the
associated aquifer. A surface water base source
would be a drainage basin and the associated water

body.

“Class A standard” means the capacity of one or
more interconnections with adjacent water systems
having the combined capacity to supply 75 percent of
the average water usage of the receiving system,
while relying on no more than one adjacent system
for more than 25 percent of the average water supply
of that adjacent system.

“Class B standard” means the capacity of one or
more interconnections with an adjacent water sys-
tem, having the combined capacity to supply 50 per-
cent of the average water usage of the receiving sys-
tem, while relying on one adjacent system for no
more than 35 percent of the average water supply of
the adjacent system.

“Class 1 purveyor” means a water purveyor which
serves a population of up to 10,000 persons.

“Class 2 purveyor” means a water purveyor which
serves a population of 10,001 to 50,000 persons.

“Class 3 purveyor” means a water purveyor which
serves a population of over 50,000 persons.

“Confined aquifer” is an aquifer which contains
groundwater confined under pressure between rela-
tively impermeable or significantly less permeable
material so that its groundwater surface rises above
the top of the aquifer.

“Confining Unit” means a body of relatively imper-
meable material that is above or below one or more
aquifers, restricting the flow of water to or from the
aquifer(s)

“Consumptive water use” means the use of water in
such as way that a portion of the water used is lost to
evaporation, transpiration, incorporation in product,
etc., and not discharged to any location.

“Critical water supply area” or “critical area” means
a water supply area in which it is officially deter-
mined by the New Jersey Department of Environ-
mental Protection, after public notice and a public
meeting, that adverse conditions exist, related to the
ground or surface water, which require special mea-
sures in order to achieve the objectives of the Water
Supply Management Act.

“Dependable yield of combined surface/ground
water sources” means the yield of water by a water
system which is available continuously throughout a
repetition of the most severe drought of record, with-
out causing undesirable effects, as described in the
definition of “Dependable yield of subsurface
sources” above.

“Depletive water use” means the withdrawal of wa-
ter from a water supply resource (ground or surface

water) where the water, once used, is not discharged
to the same water supply resource in such a manner

as to be useable within the same watershed.

“Drought” means a condition of dryness due to
lower than normal precipitation, resulting in reduced
stream flows, reduced soil moisture and/or lowering
of the potentiometric surface in wells.

“Facility” means a medium through which the base
source is transmitted to the user. It is wither man-
made or manipulated in an attempt to maximize the
water that may be derived from a base source. A fa-
cility for groundwater is a well or wellfield and for
surface water a reservoir or intake facility.
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“Fresh water” means all nontidal and tidal waters
generally having a salinity due to natural sources
of less than or equal to 3.5 parts per thousand at
near high tide.

“Interbasin transfer” means the movement of water
(as raw, treated or used water) from one watershed
to another.

“Interconnection” means a water supply connection
with another water supply system or systems.

“Multiple sources” means one or more production
wells, surface water intakes, or interconnection or a
combination of wells, surface water intakes or inter-
connections utilized to meet the demands of a public
community water system.

“Negative Environmental Effects of Withdrawals”

means those environmental impacts of water with-
drawals which are deemed to be undesirable by NJDEP.

“Nonpoint source” means any source, other than a
point source, from which pollutants are or may be
discharged; any man-made or man-induced activity,
factor, or condition, other than a point source, that
may temporarily or permanently change any chemi-
cal, physical, biological, or radiological characteristic
of waters of the State from what was or is the natural,
pristine condition of such waters, or that may in-
crease the degree of such change; or any activity, fac-
tor, or condition, other than a point source, that con-
tributes or may contribute to water pollution.

“Normal demand” means the annual average de-
mand during the three preceding non-drought years,
including normally occurring peaks.

“Point source” means any discernible, confined, and
discrete conveyance, including, but not limited to,
any pipe, ditch, channel, tunnel, conduit, well, dis-
crete fissure, container, rolling stock, concentrated
animal feeding operation, vessel, or other floating
craft, from which pollutants are or may be dis-
charged. Return flows from irrigated agriculture are
not considered point sources.

“Potable water” means water that does not contain
objectional pollution, contamination, minerals, or in-
fective agents and is considered satisfactory for do-
mestic consumption using conventional water treat-
ment processes(e.g., chemical coagulation/floccula-
tion, clarification, filtration, disinfection).

“Purveyor” means any company, authority, or person
who owns or operates a public community water
supply system.
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“Public community water system” means a public
water system which serves at least 15 service connec-
tions used by year-round residents or regularly
serves at least 25 year-round residents.

“Safe yield from surface sources” means the yield
maintainable by a water system continuously
throughout a repetition of the most severe drought
of record, after compliance with requirements of
maintaining minimum passing flows, assuming no
significant changes in upstream or upbasin deple-
tive withdrawals.

“Single prime source” means a single diversion of
surface or groundwater, including an interconnec-
tion, capable of providing the peak water demand of
a public community water supply system.

“Stipulated surface water withdrawals” these are
surface water uses that are not supported by storage,
have no associated safe yield, and can be rescinded
during droughts.

“Treated wastewater” means the treated spent water
of a community. From the standpoint of source, it
may be a combination of the liquid and water-carried
wastes from residences, commercial buildings, indus-
trial plants, and institutions, together with any
groundwater, surface water, and storm water that
may be present. In this study, treated wastewaters
will be segregated into municipal treated wastewater
and industrial treated wastewaters. Consistent with
available information, municipal wastewaters will be
categorized into less than secondary level treatment,
secondary level treatment, and advanced treatment.

“Unaccounted-for-water” means water withdrawn
by a purveyor from a source and not accounted for as
being delivered to customers in measured amounts.

“Unconfined or semi-confined aquifer” means an
aquifer close to the land surface with continuous lay-
ers of materials with permeabilities in the high to low
range, extending from the land surface to the base of
the aquifer.

“User” means any person or other entuty which
utilizes water.

“Water allocation: or certification” means the au-
thority to withdraw surface or groundwater for use,
pursuant to a permit issued under N.J.A.C. 7:19-1 et
seq. or 7:20A-1.1 et seq.

“Water closet” has the same meaning as “toilet”, that
is, a plumbing fixture for the receipt and disposal to a
wastewater system of human bodily wastes.
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“Watershed” means a geographic area in which all
water, sediments and dissolved material drainto a
particular receiving body.

“Watershed Management Plan” means a strategy of
which the goals and objectives are to achieve the resto-
ration, protection and management of the water re-
sources and any associated uses within the watershed.

“Water supply deficit” means the amount or
amounts by which the available resources fall short
of a given demand.

“Water supply system” means a facility for provid-
ing potable water.

“Water system improvement” means any action or
actions which increases the capcity, capability, or
effciency of a water system.

“Water table” means the water surface in the upper-
most part of the water saturated zone which is at at-
mospheric pressure.

“Water table aquifer” means a geological formation
which carries water at atmospheric presssure at the
top of the saturated zone.

“Yield of a water resource system” means the output
of water from a system, available with monthly
variations corresponding to the needs of the system.
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ENDNOTES

1 CH2M HILL served as the prime consultant for this
project, with Metcalf & Eddy, Inc. and New Jersey First as
subcontractors.

2 Watersheds are defined as the land area from which wa-
ter flows as a stream or river through a single outlet point.
New Jersey has over 100 watersheds, which were aggre-
gated into 23 areas for the NJSWSP.

3 It should be noted that water resource managers in other
states, as well as in other parts of the world, sometimes use
the term dependable yield as an estimate of surface water
availablity. For purposes of this document, the term “de-
pendable yield” will only be used when describing ground
water availability.

4 Please note, the Delaware River Basin Commissionis
definition of depletive water use is somewhat different
than the definition used in this report, as this report does
not include all “consumptive” uses of water such as
evaporation from power plant cooling systems that also
deplete water resources.

5 Wherever possible, water supply planning of this nature
should be integrated with more comprehensive watershed-
based planning to ensure that the planning is mutually
supportive and that anticipated water supplies will be pro-
tected from water quality degradation.

6 The average demands over the years 1986 through 1988
were used to represent the current demand for the year
1990.

7 The WBM was developed using MS-DOS compatible
Lotus 1-2-3 release 3.1 computer software.

8 During the drought of the early 1980s and beyond, sig-
nificant gains were made in reducing industrial demand,
much of which remains permanent. Such conservation ac-
tivities have a double benefit of reducing water use and
also reducing wastewater output.

9 In addition, approximately 9 MGD is available to the
Hackensack Water Company through its Saddle River in-
take in planning area 5, but the Water Balance Model
shows this amount within planning area 6. The next
NJSWSP will properly allocate this safe yield.

10 These values have altered significantly since the 1986-
1988 period used to estimate 1990 demands, due to a re-
duced reliance on ground water and increased surface wa-
ter imports from planning area 10, in compliance with
Critical Area No. 1 mandates.

11 Planning area 12, the Navesink/Swimming River wa-
tershed, is also linked with planning area 13 due to the
Water Supply Critical Area No. 1 provisions and the sup-
plies provided from the Manasquan Reservoir. Planning
area 12 also provides water to planning area 13. However,
the primary issue in this section is the projected deficits in
planning areas 15 and 16. Planning areas 12 and 13 are
not projected to have a deficit, but planning area 12 is too
distant to provide supplies to planning areas 15 and 16
and so is not included in this discussion.

12 The net available water from planning area 21 includes
consideration of treated wastewater cffluent from the
Landis Sewerage Authority that is reinjected to ground
water, which serves as an addition to natural infiltration
from precipitation.

13 The land use component of a watershed management
plan will address water-related issues only, such as the
protection of riparian corridors, nonpoint and slormuwater-
related pollutants, and aquifer recharge.

14 Even the $10 million in Bond Fund loans must be
repayed with interest, requiring that the recipient water
purveyors include loan repayment in their rate base. Al-
though the cost of financing is reduced, the principal cost
of rehabilitation needs is not reduced.

15 One of the most economical means of reducing nitrate
is by biological denitrification to nitrogen gas in wastewa-
ter plants. Additional capital would be needed to construct
and operate denitrification facilities.

16 1995 proposed amendments to the Surface Water Qual-
ity Standards would reinstate use of the MA7CD10 design
flow for an interim period to ensure protection of water

supply facilities while further analysis of this issue occurs.

17 Some municipalities, notably Ridgewood, Hawthorne,
and Fairlawn have maintained their ground water sup-
plies. Other systems have recently reactivated ground wa-
ter supplies as well, in response to improved and more
cost-effective treatment systems.
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ACRONYMS

1982 Plan NJ Statewide Water Supply Master Plan
ASR Aquifer Storage and Recovery

Bond Fund 1981 Water Supply Bond Act

BPU Board of Public Utilities

CUPR Center for Urban Policy Research

DCA Department of Community Affairs

DRBC Delaware River Basin Commission

gped gallons per capita per day

MGD million gallons per day

NJDEP NJ Department of Environmental Protection
NJGS New Jersey Geological Survey

NJPDES NJ Pollutant Discharge Elimination System
NJSWsSP 1995 NJ Statewide Water Supply Plan
PAC Public Advisory Committee

planning areas Regional Water Resource Planning Areas

PRM Potomac-Raritan-Magothy

SDRP State Development and Redevelopment Plan
SRF State Revolving Fund

USEPA US Environmental Protection Agency

USGS US Geological Survey

WBM Water Balance Model .
WHPA Well Head Protection Area
WHPP Well Head Protection Program

WSAC Water Supply Advisory Council

WSCA Water Supply Critical Area

WSMA Water Supply Management Act

WTR Water Treatment Residuals
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