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‘ Leglslatlve Comml 3sion on Water Supply
Mr. Merk Anton, Chairman -

State of New Jersey

Trenton, New Jersey

. Gentlemen:

We &are pleased to tranomlt herew1th our report titled "Preliminary Survey
of New Jersey Water Resources Development" in accordance with the terms of our con-
tract dated May 3, 1955. Our final report, to be titled "Survey of New Jersey
Water Resources Development"~is to be submitted to you by December 15, 1955.

“This prellmlnary report was prepared in 8 period of 10 weeks 1n order to

be of use to the Legislature Wlth the follow1ng obJectlves.

l. Bya study of the supply and demand to establish the need for eddl-
tlonal water supplies in any part of the State.

2, To examine alternate proposals for water projects that have been put
forward for the Northeastern Metropolltan Region.

3. To recommend such speC1f1c new water supply proaects that the study
may reveal as essential :

s To determine the cheracter and cost of recommended progects in some
detail in order to fac111tate flnan01n :

"5, To recommend the necessary leglslatlve program to implement water
' development recommendatlons° E

This preliminary report presents a general review and discussion of all
aspects of the New Jersey water supply problem and outlines specific recommended
developments to meet both shortnterm and long-term needs.

The major recommendations of the report may be summarized as folloWse_

: 1. A new major water supply for the Northeastern Metropolitan Area should
be developed on the Raritan River Basin and supplemented by additional withdrawals
from the Delaware and Raritan Canal. The Chimney Rock dems and reservoir site are
recommended for the development. The estimated cost of the first stage of develop-

ment, designed to deliver a safe yleld of 70 million gallons per day, is $51,860, 0009‘

The completion of the second and final stage of development will result in a total

safe yield of 200 million gallons per day with an estlmated total cost for both
stages of $102 650,000.

, 2 In order_to’be'essured of antadeqnete water_supply in the Northeastern
Metropolitan Arees during the period in- which the new major water supply 1s belng
developed the followinv addltional supplies to existing systems should be developed.

a. To the City of Newark, Pequannock System, an additional supply of
e 4 million gallons per dey at an estimated cost of $8,640,000.

- b. To the City of Jersey City, Rockaway System, an additional supply
of 14 6 million gallons per day at an estimated cost of %3 500,000,

c. To the Passelc Valley Water Commission System, an edditional
suoply of 55 million’ gallons ver day at an estlmated cost of %10 .000.0N0

/



f;”‘These three additions will increage Lhe aafe yield of the ayatema by a tot&l of
j¥u77.0 million .gallons. per day at an aatimated total cost of $22 lAD QOD. »;,

: 3; The following legialative action 18 recommendeds ,_1

, A bill te eatabliah a Stat@ Agancy with the power. te finange
and conatruct new major water supply systems and to encourage the con-
struction of, or to actually conﬂtruat, additiona to exiﬂting systems,

b A bill providing for a- referendum on the bond issuaa n@aessary
-_to finance the: recommanded water aupply developments. ‘

c. A bill which will atrangthen tha control powers of th@ Waber
Palicy and Supply Council. -

‘ - We wiah to axpresa our appreciaticn af the cooperation which we recelved
from the Legislative Commission on Water Supply and to the many organizations and

individuals who furnished vuluable information and aasist&nce to us throughaut our
work on this aurvey. : : : .

ﬂinc@rsly yours,

TIPPETTSwABBETTwMQQARTHY”STRATTQN
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- INTRODUCTION -

_AUTHORITY AND SGOPE

B This report was prepared under the terms of a contract entered into )

~on Mhy 3, 1955 between the Leglslative Commlssion on Water Supply of the State:ff*?tf

"of New Jersey (hereinafter referred to as the “GOMMISSION“) and the firm of
Tippetts-Abbett—McCarthy—Stratton (herelnafter referred to as the "ENGINEER“)”-r
The authority under which thie contrect was executed and the scope of the work

to be performed is given in the portlon of. the contract quoted helow.' o

WHEREAS: The Legislatlve Comm1581on on Water Supply of

. New Jersey has been ereated, pursuant to Assembly Joint

. Resolution 4° (1955), for the purpose of making a study
of the present and future water resources development of
the State, and: reporting the results of this study to the
Leglslature, and , o

WHEREAS: The Gommission hae been authorized by Section 4
~of said Resolution to engage the services of competent en-
~ gineering specialists to make surveys of existing resources
‘and of the potentialities of water supply, and has been'em-
powered to make contracts for the payment of the cost of
~ such services within the limits of eppropriations made
available and ;

WHEREAS : The Legislative'COmmiseion on Water Supply, by
resolution adopted at a meeting of the Commission, April
29, 1955 selected the engineering firm of Tippetts-Abbett-
MeCarthy-Stratton of New York to make the proposed survey,
and authorized the Chairmen of the Commission to enter in-
to contractual relations with the eforementloned firm on

. behalf of the GOMMISSION.

o Ncw, THEREFORE, the COMMISSION and the ENGINEER, for the
r_consideratione hereinafter nemed, agree as. followe. .

A. SERVICES TOiBE RENDERED

The COMMISSION retains the ENGINEER to make surveys of
the potentialities of the water supply resources of the State,
including the proposals for the development of the Wharton Tract
Water Supply Project, the Round Valley Water Supply Project, the
Delaware River Valley Water Supply Project and any other projects
or proposals and to report thereon, from time to time, to the
COMMISSION with their recommendatlons as to what areas shall be
‘sequired for water supply purposes and in whdt order and what type
of water supply and storage and conduction and distribution system
or systems and facilities shall be constructed in connection with
the use of such areas, in the carrying out of an over-all long
range plan for the development and use of the water supply resources
 of the State together with estimates of the probable cost of the
acquisition of such areas and of the facilities reguired for the
development thereof and estimates of the probable demand for water
supply from such projects and the probable income to be derived
from the sale of water delivered therefrom and to meke a preliminary
report of the results of this Survey on or before July 15, 1955 and
a final report on or before December 15, 1955 in accordance with the
‘ following outlines . . . ,



1. Review of reports and studies previously made bJ

.various agencies covering existing and potentlal wWa

supply pro;ectso

2, A general survey of present, safe yleld and possible

-future increases cf yield of the statewide existing major
- water supplies including; The North Jersey Metropolitan Area,

including the lower Raritan Valley, The South Jersey Metro- =

- - politan Area - particularly in the viclnity of Camden, The
‘EBast Coast Resort Area. ‘

2A. Will‘fea51ble conservation measures (meters, higher

rates, reclaiming of industrial water) ‘save substantlal amounts
: f water? '

3. Present and future water supply requirements projected

“to the year 2000 in the various areas of the State, for the
* purpose of public water supply, industry, - agriculture, and -

regulation of stream flow. - Forecasts should estimate when and
where the increased water need will occur, and the sequence in

N which areas will need new water suppliese'v

4. Studlea of the various possible future developments,
including but notlimited to the Wharton Tract, both as to :
ground and surface water supply, separately and in combination;

- the investigation of the possibilities of using sclentific

ground water recharging methods in areas where excessive pump-

‘age may have produced a serious lowering of the ground water

table; the Round Valley Project, impounding waters from either L

‘the Raritan River, the Delaware River and its tributaries, or

both; the proposed Wallpack Bend Dam on the Delaware River, in-
cluding consideration of interstate rights, responsibilities

and benefits, the Delaware and Raritan Canal as an existing
source of water supply operated by the State, and as a future
supply facility; other possible developments on the Raritan
River and on the Delaware River and its New Jersey Tributaries,
and alternative new supplies available to Camden ‘and the Camden :

industrlal area, and to the East Coest area.

5 Study of the possiblllty of Joint and interconnected
operatioen of several systems and the evaluation of increased

. aggregate dependable yields and economies in the cost of com-
‘struction that may result from such interconnected operatlon

as compared with the aggregate dependable yields and probable
higher construction costs, if water systems are developed and

~ operated independent of each other; study of the p0551biliﬁies )

for consolidated operation of two or more existing water sysn.

 tems, 1nd1cat1ng which agency or agencies should be given con— -

trol over any consolldated syetemg

6° Recommendatlon of the works most suitable to supply o
water to the 'various areas, presenting; safe yield of the supply;

‘ quality of water and treatment required including salinity control;
‘effect of the development on the upstream watershed area including

~ the redevelopment needs for roads, railways, bridges, housing and
 other structures that may be dislocated as a result of reservoir

" construction and on downstresam water rights, including the main-
“tenance of proper downstream-flow under conditions of water scar-

city and flood and study of the effect of major sanitary trumk
sevwer construction on the sustained flow in certain streams,

particularly the Raritan River; evaluation of the incidental

pover which may be developed without interference with the major
objectives of water supply; evaluation of the incidental flood

control benefits that will accrue from the construction of water

impounding structures; area to be served by recommended works; _
general plans of project showing all essential featnres; estimated
ecost of- construction, construction program; suggésted method of
financing construction - type and term of bonds and probable in-

terest rate (1n association with an approved bond counsel); esti- .
"~ mated cost of‘operat;on, indicating probable or potential sources .

T



jof revenue and the p0381b111ty of eelf—llquldation (1n

‘what period of time); estimated unit cost of water as

delivered, showing operation, maintenance and capital
. chargeés separately; suggested form of organizating the
‘financing, construction and operation, and suggestione :
~as to leglslatlon required°

| 7. Outlirie and define the most éritlcel short snd
- .- long range water supply needs of the State, with re-
commendatlon of the relative prlorlty of each need. ,.j,;

K 8o ‘The report shall clearly set forth the nature

- of the various problems involved and describe the means -
,proposed for solution, indicating the reasoning govern-
ing their selection.. Drawings -and tables shall be used
%o illustrate recommendatlons and estimates.

" 9, One hundred coples of a report shall be suhmltted

- to the COMMISSION by July 15, 1955 titled "Preliminary - :
- Survey of New Jersey Water Resources Development" present— -
ing a general review and discussion .of all aspects of the

_ problem and recommendlng the facilities immediately to be -
provided as an appropriate step in the development of a

. long range plan; and one hundred copies of a final report
entitled "Survey of New Jersey Water Resources Development," .
presenting a complete long range plan, shall be submitted :
by December 15, 1955 - | ‘ ‘

10, "The- OOMMISSION agrees to use’ ita good offices to _

assist the ENGINEER in obtaining all reports, data, com-
_putations, maps, drawings and other informatiom bearing’

on the water resources of New Jersey which have been pre-
- pared by or for the various State, Gounty or ether officlal -
) agenciesa ” .

11. The ENGINEER will submit monthly to the COMMISSION
a report indicating scope of work being undertaken and pro- -
-gress accomplished.  The ENGINEER agrees to inform the Sec-
retary of the COMMISSION of work in prdgress and work accom-
plished from time to time on request, and will undertake
to ansver- inquirles directed to the LNGINELR by the GOMMISSION
" or its Secretary° : o

o _ACKNOWLEDGMENTS |

Acknoniedgment 1s due to many ind1v1duals and organizetlons who furn~

'ished valuable informatlon and helpful oooperation during the conduot of the

invest.igationso The members of the New Jersey Legislative Commisslon worked in

close cooperation with membere of thls flrm throughout the investlgations and o

during the preparation of the reporto Valuable assistance in locating basic

_data for the investigaﬁion was obtained from the New Jersey Texpayers Associa-

tion through unlimlted access o their comprehen51ve bibliography and to %heir
files on the New Jersey Hater Supply problemo:* .
A list of 1nd1v1duals and organlzatlons who wers consulted during thev

course of the work followao Their assistance is gratefully acknowledged.
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CHAPTER I

BASIC STATEWIDE DATA

All fresh water in the State of New Jersey, both surface and ground water,

is dependent on précipitation for repienishment° All water falling on the earth

 is dissipated in the following manner:

a. Seepage into the groﬁnd,

b. Evaporation to the atmosphere.
C. franspiration by plant life.
d. Surface runoff.

 The proportion of precipitation which will go into each of the above com-

ponents of distribution will vary'widely with geologic, topographié,-climatic and

seasonel conditiona.

* Where the geological qonditiona are favorable very large quantities of

| water will be stored underground and may be tapped by means of wells without any.

necessity for cfeating artificial stgrage, If the amownt of ground water withdrawn\.

‘dbas not exceed the yearly replenishment by precipitation, such a supply will be

permanent and dependable under all normal circumstances.

. Stream runoff consists of the excess water that is not retained in the
ground; evaporated, of transpiréd; It appears in streams as flood‘water during and
shortly after a rainfall oQ as a result of melting snow, Ground water is also dis-
charged into streams where the stream beds have cut through the water bearingvstrata

or aquifers and constitutes the source of sustained flow in a Stream after storm

waters have éubsidedo Except in very large rivers, dependable water supplies of

considerable volume canﬂot be:developéd without the artificial storage of flood
waters, |

| ¢t At the present stage of our technological development the only economical
sources of potable water supply are ground water and stream runoff?' Since both of

these are dependent solély on precipitation it is imperative that the precipitation

~and runoff patterns of the State be stu&ied togethef with the occurance of ground -

watef‘as’a basis for any statewide water resources planning.

| ' The distribution, density, growth and movément of the State!s population
will, of course, establish the demand for water in various regional areas and at
given periods of time. A population study togéther with a corollary study of in-
dﬁstny is therefore the second essential besis for the development of loﬁg range

statewide water planning.

I-1



A study of water usage habits of the populetion is alsc an essential ele-

- ment of the basic data needed in order to establish total water requirements, peak

demands and trends in per capita consumpﬁiqno

in the following sections of this chapter these data are presented insefar
as their development has been possible for the preliminary report. Refinement and ex—
pansion of these data, particularly with respect to industrial copsumption, will be
made for the final‘report but it is not anficipated that any major change in the

general character of the preliminary results will ocecur,

'DISTRIBUTION OF NATURAL WATER RESOURCES OF THE STATE

PRECIPITATION

In most years, preCipitation in New Jersey is adequate to produce satis-
factory sgricultural vields and to maintain surface runoff and ground water levels

sufficient for present water supply needs., A map (Plate 1) of average annual pre-

»cipitation in New Jersey was prepared for the 3l-year period 1923-53. Where station

‘records were less than this period, statistical adjustmeﬁts were made go that all

averages were theoreticélly comparable,

The a#erage annual-precipitation jn the northern half of the Stéte ig about
46 inches and in the southern half about 45 inchesa‘-Theré are two distinct centers
of high annual precipit&tion in the State. The northern center, which reaches an
annual total of 51 inches, is 'in Mof;is County in the headwaiers of‘the Pagsaic
and Raritan River Basing. The southern center is in Burlingiton County in the

central portion of the Pine Barrens area. The annual total in the southern center

is 49 inches, In many parts of the country any proposal for utilization of the

water resources must give adequate consideration to the characteristic distribution

of both ﬁrecipitation snd runoff, However, in Néw Jersey the distribution of the

natural water supply is so relatively uniform that variations in supply are not a
. | ' o

major con%ideration in iocating water supplyvsources« 0f more importanceiare the
tOpograph£§ and‘geologic faétors which determing whether collection of water shall
bé by surféce or sub-surface facilities,

The distributlon of annunal precipitation by months ié,dn_the-average,
remarkébly uniform. The avérage.precipitatioﬁ for each month is about 8% of the
average anmual except at higher elevations ﬁlong the topographic divide between
the Delaware River and the Atlaﬁtic Coast watergheds where there is a tendency to
greater precipitation in July and August because of an increased frequency of thuhder«
storms. - The sumner monthly preciéitatioﬁ reaches ébout 12% of the annugl total at

some interior stations.
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Although the average annual prec1p1tation is ample in most years, there ﬁf;

| have been periodic droughts in New Jersey when ex1sting water supply facilities :
'pwere inadequate and failed to develop ‘the anticipated supply. Statistical studies e
,‘indicate that the annual precipitation has fallen to only 80—85% of the normal in .
~fjthe years 1885, 1895, 1910, 1918 1930-31 1941 and 1949 or at average intervals of

_fabout once in ll years.- Such decreases in precipitation have resulted in much.greater

: variations in runoff as 1ndicated below. .

RUNOFF

The average annual runoff in inches for all stream gaging stations in New“'{

*Jersey was also compiled for the 31-year period used for the precipitation reports."'

Statistical‘adjustments were,made to the average for records less than the oomplete>;'

I period. The average runoff'for’each river basin was plotted'in the-approximate
' center of the basin and generallzed lines of equal runoff were drawn as shown in fi

-,Plates 2 and 3°

As might be expected the centers of high runoff correspond in position -

'to the centers of high precipitation° The greatest runoffs in the State are in'

Morris and Passaic Counties in the headwaters of the Passaic and Raritan River _

bBasin@ Average annual runoff depths in excess of 28 inches have been recorded for

small areas, Such runoffs are about 150% of the minimum runoffs of 18-19 inches

‘experienced at low elevations and from sandy soils in-the southern part of the State,:-
 As in the case . of precipitation there is & secondary center of high runoff in the .
';fsouthern half of the State in the Cedar Creek Basin and in ‘the headwaters of the :

Mulliba River Basin. The highest average runoff in the area is 25.5 inches from .

- the Cedar Creek Basin.

5 In ‘the development of dependable water supplies, the extreme variations o

. from year to years as well as the usual seasonal fluctuations, are importanto In

the drought periods of 1931—32 and 1949—50, the total annual runoff in many basinsp’h

fell to 40~50% of the long-term averagen Future storage reservoirs must have ade—’)‘
,quate capacitiee to hold reserves which mey be drawn upon only once in 1o or 15
years, Failure to meke such provisions will inevitably result in human hardships ‘

',and even in economic dislocationso

The seasonal supply of runoff in natural basins does not exhibit the un-':‘ff7

f-ifonmity shown by the precipitation, As runoff is a residual of precipitation -‘t

after deductions for plant use, evaporation and retained ground ‘water - it fluctuates

_tmore in oomparison to the average than does,precipitation. Plate 4 ehows:the‘magni-i;: o
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tude and,distribution ofithe-annual average difference betweenfprecipitation and
" runoff in New Jersey, In drought periods precipitation for the minimum month may
.53 only 30 to 50% of that forfthe maximum month, but'runoff'forithe minimumdmonth

nay be'only'ﬁi-or-less of that for the maximum month. The development_of.depend;

' »;fable.surface.supplies, tnerefore, requires'reservoirs to'provide’storage_for_seasonal

",frldeficiencies as well as torprovide emergency storagecin severe droughts that mayv

‘bjprevall for a year or more. An exception to the above statement may be made when
’the supply to be drawn from a: river is very small in relation to the normal flow,

The average annual runoff for river systems within the State, but excluding
~ the ‘Delaware and ‘Hudson Rivers, is about 22 inches (see Plate 2) or 1.05 milllon
Ikrgallons per day (see Plate 3).per square mileo Applying this»rate of runoff tovthe
entire area. of the State (7500 square miles of land area) indicates that the poten~
tial water supply is 7880 million gallons per day. If part of the water supply in |
‘the southern part of the Stete is withdrawn from wells, the present total runoff
4in the rivers will be reduced “but the total potential supply w1ll be essentially
?‘as indicated Even with only 30 percent development the resulting supply is al-
most'twice~the needs of the.State &s & whole in the year 2000° Therefore,'we~canf
say that the total water resources of the State are adequate to meet the total
.future needs of the State fbr an indefinite period The nroblem is that there are =
concentrations of population‘and industry, such as the Northeastern Metropolitan
'_sRegion,rin which the demand for water.exceeds tne natural yield:of the surrcunding
f‘areas'even though sources more than 20 miles-away have been tapped. In suoh a
»situation it is necessary tovéo outside the former limits of supply in order to
keep paee‘with demands resulting from nornal economic growth andfdevelopment; \Such:?
a situation was recognized many yearsrago andvhas been successfully met in other
,: great metropolitan,areas such;as New York, EoSton-and Los Angeles. |
| GROUND WATER
’ Ground water in New Jersey is a part of the much larger system of cir—
‘culating water that nature has bestowed ‘upon the Statec Water beneath the land
‘surface is in a temporary environmental phase of ‘the gross water supply that can be

seen as vapor clouds in the sky, as rain and snow and as water flowing in riverso
Tberefore, it differs physically from the other sources of fresh water only in its
position. But it differs greatly from other sources with respect to its measurement, iu
rstorage, movement in and out of underground reservoirs, and so fortb. Knowledge of |

“the occurnnce and'mdvement of ground water in any locality must be obtained<largely
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by indirect methods; by piecing together a geologic concept of the subsurface as
indicated by well records, ty observing'the fair-weather flow characteristics of
streems,‘by‘recording.fluotuatlons of water levels in wells and compiling records
of disCharge,"nd by pumping'tests;'to mention only a few,

| There is a pronounced dlfference between geologic formations as to the
amount of water they contain and the rete at which this water can move through
~ these formations and into wells. Therefore, the geology of New Jersey,is one of
‘the most inportantffactorsvcontrolling‘the occurrence of ground weter supplies.
‘There are several regmonal geologic provinces that make up New Jersey. . These are
the Coastal Plain, the Piedmont Plaln, the Highlands and the Appalachian Valley.
The surfaoe features that characterize each of these regions were_produced chiefly
by differences in the type and age of geologic formation;and-éegree of weethering.
The differences in rock‘characteristlcS'tYpical of these regions have resulted in
three major ground weter prorinces as}shownlon Plate 5. | |

The Coastel Plain lies between the Atlantic Ocean.and a line through

Trenton snd’New Brunsﬁicko ult is underlain by gently dipping lajers of sandsyA
| gravels and clays of which the coarser sediments are very favorable for the storage
and movement of ground ws.ters Large supplies of fresh water can be obtained from
_the wells almost anywhere within this province except along its borders where salt
water occurs. A large percentage of the regional precipitation enters the soil in
this province,/and a considereblevpart'of it is transmitted through the porous
sedinentary formations to the banks and beds of nearby"streams,.ijt only is there
ayvery large emount of water moving throngh'the formationsy but the total Quantiti
stored in the sedinents of the Coastal Plaln is vast, aggregeting‘many billions of
gallons. | 4“ | ‘
| The'Piedmont Plain province is bounded on the eastvby_the Coastal Plain
and on the west by the B&mapo and other nountalns5.including the southeastern;por~
tions of Hunterdon, Morris‘end Passaic conntles and allrof Union, Essex, Hudson.
and Bergen ccunties. This‘province iS-underlainvby sandstones,'shales and trap
rock. In the northern oortion there is a mantle of unconsolidated gleciel deposits,'
'The sandstones and shales generally vield small to moderate supplies to wells. In
 the Central part of the province, in Eastern Somerset Gounty and in western Union |
‘County, moderate to large yields have been obtained. The trap rock is one of the
_:poorest of all rooks for obtaining ground water supplies. The glacial deposits |

are favorable for ground water development only in areas where these deposits consist
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of stratified sands and‘gravelsn Sugh occurences are spotty. In general, much of
the area of the glacial deposits is composed of cléyey drift which is unfaﬁorable
for ground watér supply. |
The Highlands vprovince is a mountainous belt 10 to 25 miles wide that

crosses the northern part of the State soufheast of the Kittatinhy Valley snd lies
chiefly in northern Hunterdon, Morris and Passalc counties, and the southeastern
parts of Warren and Sussex counties. In this area crystalline metamorphic and
igneous rocks predominate, while in the Appalachian Valley the rocks are composed
of limestone, shale and séndstone or quartzite. DMNone of these rocks are generally
favorable for the production of large supplies of ground water. ALl of this.région
has been glaciated and it‘is probable that in isolated localities stratified sande
and gravels of glacial.agé are capable of yielding moderate to large supplies. Con~
ditions relating to the occurence of ground water in this province are less favorable
for the development of watgr supplies than in the other geologic prbvincesa

 The Appalachian‘Valley'Prﬁvinces in New Jersey, lies between the Highland
Province and the northwestern border of the State and includes the northwestern parts
of Warren end Sussex counties. From the standpoint of ground water this prqvimce‘is
similer in characteristics to the Highlénd Province and thereforevis'not discussed

separately.

POTENTIAL GROUND WATER RESOURCES

The Atlsntlc Coastal Plain mey be divided into three subdivisions with
respect to ground water resources. These are tle Coastal Area, the Interior Piain;
and the lower Delaware River V&lley‘(see Plate 5). The quantiﬁy of water that may
be withdrawn from sand and gravel aguifers along the Atlantic Coast is very large. |
However, the nearness @f Salty o? brackish water in the oceanyuthe inland bays end
tidal rivers that border this subdivision, very greatly restricts the amount of
fresh water than can be withdrewn &t eny given localiﬁy without the threat of prém
dueing contamination from bodies of éalﬁy watefo There is s5till available a poten- é
tial df unknown Quantity in most seéﬁions of the Coastal Area, but if salt-water
contamination is to be avolded, the withdrawﬁl of asdditional large supplies of
Agrovnd water should not be concentrated in smali areas. By dispersing the centers
of pumping, drawdown of water levels over large afeas can be minimized end excegsive
contamination from salt water sources can generally be avoided,

The Interior Piain;is underlain by Watermbearingisaﬁds and gravels, which

form vast ground water reservoirs conteining water of felatively good quality. It -
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dis not improbable that if ground water developments are ultimately planned s0 as

;uto utilize the major portlon ‘of the water that annually recharges these reservoirs,’
:rrmore than 2000 million gallons per day of ground water can be considered 88 a poten—
“ﬂ:tiel for the futwre. | o

The lower Delaware River Valley contains highly permeable sands and grevele

”'Ef»at shallow depths bordering the rivero Most of the present ground water withdrawn :

| 'within this subdivision is obtained from water—bearing beds thet are hydraulically
connected to ‘the river end receive & part of their water by infiltration from the
'riverg It is quite probable that meny additional occurences of permeable sand and .
.> gravel that are comnected with the river cen_be found and developed'in thet segment
ofrthe'velley between Trenton and ‘the lower Delaware Barq The quantdtykof‘weter“
; potentially”eveileble may be as muchvas‘BOO million gallons per day, or~aboutv‘
| twice that now being obtained. However, because the Delaware River ie the chief
source of well fields near the river, the character of the water in the surface
stream is of greet importance. From about Camden, south:toward:the mouth, salt
water is likely to enter wells drilled 1n aquifers near the etream.' Throughout‘
Vall of the 1ower Delaware velley, industrial wastes in the surface water control |
| in part the quality of ground water@ | _ v ‘ 7
The Piedmont Plain does notrhave a‘fevorabie—potentiai for large future
| ground water.developments throughout most of‘ite‘extent but river infiltration in
»areae containing stratified eand‘end'greuel deposits of glaciael age'will permit
1'1ocal developments, poesibly of coneiaerable magnitude. Because of the edvanced
stete of municipal and industriel development throughout much of ‘the Piedmont Plaing
- these localized occurences of gravels suitable for 1nducing surface weter infiltreu
. tion, are of greater imporuenee_tthhe region ahd constitute an eeeet of unknowm
rmegnitude that hae received inedequate'study up'to_the present time, |
The-ground watertpotentiel of the Highlends and Appalechian veiley provﬁncee
is comparably emall Leceiized occurrencee of-stratifiedveand and grevelvorfer the‘

only promise of obtaining moderate to large yield.

POPULATION STUDY | _ =3
The future requirements for weter‘in New Jereej will be determined lergely‘.
by the expebted'grQWth in the State's pobulation. vIncreeeee in the number cr New
Jersey residents will be reflected both in the household use of water and in in-
duetriel and commercial weter coneumption. For the purpose of eetimating future

vweter demand, therefore, preliminary foreceste have ‘been prepared for each ef the
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twenty-one counties of'the Stétéo‘ ThésefC§unt& fdrecas£é’are tebulated for ténw ’
nyear intervais to'thé yéar'zééo in Téblé lgb A brief diécuasion-bf each county's
’?growth outlook ia presented in 8 later part of this sectiono ' o
. Tenlel | |

| NEW ,JERSEY POPULATION -
| fPREﬁiMINARx' PROJECTIONS

1950 - 2000

"(Thdusandsfof Psrsons)

Hegions end Counties 1950 1960 1970 _1980 _1990 _2000 .

New Jersey Total: . 4,835 5,700 6,509 7,085 7,561 8,000
Northeastern Metmpélitan Regiom 'v 3,092 3,562 3,980 4,260 4a495 4,704
Bergen | o 539 716 880 980 1,060 1,128
Bgsex - : o 906 . 1,000 1,060 1,100 1,120 1,136
Hudson ' e 647 640 630 "e25 o8
Middlesex o . 266 351 440 - 500 550 616
- Passaic BT 337- 37T 420 460 500 536
Thion 38 X 540 590 640 680

kSouthwestern Metropolitan Regions 808 1, 000 | 1,200 'flaggﬁ 1,460 1,576

Burlington o 136 192 240 280 310 344
Camden B B © 0301 343 400 440 470 504
Gloucester o . 92 126 160 185 210 232
Mercer = = s - 230 274 320 350 - 370 392
 Salem . = 50 65 80 90 100 104
" Coestel Regions = 50 el I ‘8l0 880 - 936
Atlentic 13 w4 155 160 0 165 168
Cape May - s 37 43 55 65 M0 72
Cunberland ’ 89 106 120 135 - 145 152
Monmouth v . v 225 268 310 340 370 392
Ocean S o 5T 70 90 110 130 152
Northwestern Region: - o .325 "ﬁgz E ﬁgﬁ‘ QZQ, 726 ZQ&
Hunterdon _ ’ , ' i ’43 49 5. - 53 A 55 - 56
 Morris = . .64 0 219 2710 310 30 - 368
Somerset: - : . 99 - 137 170 - 195 215 - - 240
~ Sussex 34 39 42 4 46 48
Warren - S B4 63 66 68 70 72
STATE SUMMARY

, . New Jersey is'located astride tha heaviest concentration of population
| . end transportation in the country, which extends from Euston to Washington, D. 0@‘
; In this strategic position it enjoys a thriving and steadily expanding economyc
The population of New Jersey was estimated to be 55250,000 in July 1954.
This represented a 180% increase over the 1 9 million people et the turn of the o
century, the population of the Uﬁited States ag & whole increased only 115% during
" the same period. In fact, New Jersey‘s share of ‘the country's population grew from

2.5% in 1900 to 3,3% 1n 1930, but hee since declined to 399% It 1s unlikely tha‘?o
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| New Jersey can hold on to this share of the population in the future as the westerm

states continue their growth

The population of New Jersey is composed primarily of the following oC-

“ﬁ cupational groupse

1. Employees of the large number of manufacturing industries in the State. -

2 Employees infretall, wholesale, and serv1ce‘trades'serving the Staﬁe@s
»residenté; »

3. Retired persons. _ |

4, 'Commuters who 1ive in the State but work ocutside its borderse

A& hlgh proportion of New Jerseyﬂs population lives in urban areaes 86, 6%

‘vin 1950 according to the Uhited States Census, as compared to 64@0% for the country
. a8 a wholeo A large share of the 1abor force 1is locally employed in manufeetnring
_works ‘but out—of-state commuters populate vast urbanized sections served by an.exe‘

-teneive network of 1nterstate transportation faoilities0 Agriculture, transportation

and tourism also contribute to the basic economy of the State.

. The birth rate in New Jersey hasg remained consistently below ‘the national
average. Both State and Netional rates fell from the Wbrld War I high to a low in .
the mid—l930 depreasion period» since that time birth rates have generally inoreeeed
to their present high lavelso For the purpose of this study it ie reasonable to ac-

oept the United States Census foreoast to 1975 which assumes & constant birth rate

to 1965 followed by a gradual decline. During_l975 to 2000 the Social Security‘
,Adminietrationﬁs estimates based upon the mean of the 1940 and 1948 birth rates
- appear to be most suitableo Erum these Uhited Stetes estimates and New Jersey“s

past reletionship3 birth rates were forecast for the State as shown in Table 20

. mmlez

o T .

BIRTH AND DEATH RATES, 1900-2000
‘(per 1,000 Population)

Birth Rates . Death Rates

‘Recordeds . New Jersey United States New Jersex United States
1900 ; * "17 6 l*' - 16,1 ) 1792-
1910 ' : 21.3 : * 15.6 , 14.7
1920 S 2402 27T 2.8 13.0
1930 ’ : 1_609 2]-03 ) 1007 . ‘ 1‘1»3 ’
1940 0 M3 19.4 - 10,9 - 10.8

) 1950 Lo : 20@2 Lo -2401 v 1001 996 :

Estimated: L S
1960 R ‘1900 o o 2200 : 100@ 995
1970 2.5 205 o 10.2 9.7
1980 ‘ 1690 - . 1900 oo 10.1 996
1990 o 15.5 - 18.0 ' 9.9 gog

2000 - 1505 ‘ 1800 ) ' A 9.7
#Not Available. : ; S ,
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o United States death rates were derived from the same sources and were '
.:' then adapted to Naw Jersey“s population in a similar mannero |

d | Migration into the State of New Jersey has been growing during the past
”: duarter century°, An estimated totalrof approximately 310 OOO net migrants moved

-;:into New Jersey during the decade 1940w50 to tEke advantage of the attractive resi-

"‘1'_ dential areas and the abundant opportunities for industrial employment (eee Table 3)

The United States Census Department expects migration into New Jersey to continue R
at 1east until 1965 at an annual rate between 26 000 and 40,000 personsa
| Teme3 |
- COUNfY POPULATION INGREAsEs
- NET MIGRATION COMPARED WITH TOTAL INCREASES
1940~l950

Cow . o Net Migration
- Total Increase  (Estimated Gain)

Atlentic’ 8,333 " 5,000

Bergen ' 129 493" . 86,000
‘Burlington 38,897 30,000
Camden - 45,016 . 22,000 -
Cape May - 8,212 o - 8,000 -
Cumberland o 15,413 . 9,000
Essex - 68,609 1,000
Gloucester - 19,508 : 12,000
Hudson - 4,603 (Decrease . 54,000 (Loss)
Hunterdon =~ - 5,970 = 4,000
Mercer ﬂ C 32,463 - 16,000
Middlesex 47,795 23,000
Monmouth 64,089 51,000
Morris - 38,639 - 26,000
Ocean .18 9165. » 16,000
Salem CL 7,234 : . 2,000
Somerset - - L Rh4y662 15,000
Sussex ’ : 4O 2,000
Union - 69,79% . 32,000 -
Werren Vil ég 2§‘ : 1,000
Total 675,164 310,000

Recent forecasts of United Statee population in the year 2000 have renged
from 210 million (the lowest projection by the Social Security Administration) to |
‘273 million (by the Stanford Researoh Institute) Estimates which were prepared
prior to the 1950 census may be disregarded because they lacked sufficient current
data. The most reasonablevprojection for consideration in this study eppears to
be that of the Sociel Security Adminietration which predicts a population of 254
million in the year 2000, based upon eesumed relatively high fertility, low mortelity
- &and- 100,000 annual immigretiono
| Forecasts of population have been mede - for varicus New Jersey counties by

geveral egencies, but for the State as a whole only the following two have been
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published since the 1950 vensus:

1965 5,954,000~6 247,000

B N = _jbrecast
, Source P o , »»‘Date“ - Population
N 3. Department of - Conservation and Economic :t»,l960 "5,857,000‘v
Development (May 1952) : S e .
U. S. Census Bureau (Feb..l955) 1960 5,653,000=5,797,000

Theksum of the foreoasts for each county which are described below in~
dicates a total New Jersey population of 8 million in the year 2000, or approximately
3.1% of the predicted United Stetes total for that year._ Table 1 lists the estimates
forwthe intervening decades.j

REGIONAT, CHARACTERISTICS

The State of New Jersey may be divided conveniently into four regions"
Northeastern, Southwestern, Coastal and Northwestern, Each region is generally
homogenous, but has one or more characteristics which distinguish it from the others.

The. Northeastern Metrogolitan Regiog has been defined as including Bergen,

Essex, Hudson, Middlesex, Passaic and Union Countiesm It contains the most highly
v industrialized section of the State and the most densely populated area’” (see Table 4);

Table 4
POPULATION DENSITY

1950
‘ 0 Area , Density ‘
County . -{Sg. Miles) - (Population per Sg. Mile)
Atlantic - 565,55 L - S0 2341
“Bergen - - - 235,08 - . L 2,239.4
. Burlington . 819.30 o - -165.9
. Camden , - 222,16 01,3537
Cape May ‘ ¢ 265,34 Lo 139.9
Cumberland - " 502.40 s L 176,.3
. Essex 1274 7,108.8
" Gloucester = 328,60 e 279.1
Hudson 0 A4ed0 - o 14,6811
“Hunterdon - 437,00 ¢ 97.8
: Mercer 22600 1,016.7
'Middlesex 308.79 S : 85707
" ‘Monmouth o470 o 4TR4
Morris , L1100 ‘ , - 344
Ocean - 641,00 R . 88.3
Passaic - 192,20 - ' - 1,753.9
Selem o 343.02 ' v 14k.3
’ Sognerset . 305010 : 32407 o
Sussex 526,30 0 . 65.4
Union - 103.39 ‘ , - 3,850.8
WErren - 362,00‘ . 150,2

‘Sources New Jersey Depertment of Goneervation and Economic Development.

‘The-eerliest end most intensely industrialized ereae-are centered in Hudson, Essex,

Passaic and Union Counties, with newer industries loceted in the peripheral counties -
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 ,(595 Table 5)e The entire Reglon, except for Mldalesex, is heavily urban, provid;
ing most of the rebldences for the hundreds of thousande of- commuters who travel

daily to the industrlalized countles of New Jersey. and to New York City. As the '

‘~trend toward: decentralization of the New York Metropolitan Area continues, the

- fringe counties should experience substantlal growth of population and 1ndustry. ’

The Soﬁﬁhwesferp;Metropoli&en Region, which ;ncludes:Buflington, Cemden,, ._,,
Gloﬁcester, Mercer and Salem Counties, is an urban and industrial erea elong the
Lower Delaware River; It 1s linked ecnnomically to the heavily developed region
across the river including Wilmington, Chester, - Philadelphla and Morrisville.‘ Al-
‘though not as thickly settled as the Northeastern Region, this portion of New Jersey
is expected to experience the highest rate of grawth of the four New Jersey tegione,
in terms of both oooulationsand iﬂdusﬁr&; This Regioh,-near the richest eastern
| markets, is particularly attractive to industry because of much suitable land whidh
‘ is served by rail, water and highway transportationo At present, Cemden and Mercer
'Counties are the most heavily industrialized counties of this Region. .

_Monmouth, Ocean,i‘A.tlantic9 Cape May, and Cumberland Counties comprise the |
- Coastal Region which derives much of its euppor£ from resorts and‘recreation‘erease”
It is a popular retreat for retired people, a center for business oonventions5 and a
gummer ieoation aree,'bThe;fecent completion of the Garden State Pgikway mekes the
'Region more aceessible and attracgive:than heretofore@‘ No substantial influx of ina‘
dustry is antioipated l ’ | | ~

The rural Northwestern Region is composed of Hunterdon, Morris, Somerset;

Susse#,‘and Werren Counties0 It is generally mountainous and sparsely settled ex-
cept in the easternmost saotione, and defives‘much of\ite support from farming. The

' nﬁmerous lakes, mountains, and State Pefksnwﬁke this an attractive recreational
Region. Morris and Somerset Counties presently contain a few’industriee and residents
who coﬁmute to other areas; | |

COUNTY POPULATION

The prelimihary¢oounty projeotions shown in Table luwere formmldted after
1ena1ysis had been made oflfhe various coiﬁponents'involved° Trends in U. S., State
and count& populationg'bifih rates and death'rates were fabulated'andvplotted from
1900 to 1950 by decedes. VNet migration was computed for each county between 1940
end 1950, A summary of population_densities was mads. Mauufaoturing employment
trends by coﬁnﬂy were tabulated and plotted, and commuter trafflic to the cities of

New Yofk and Philadelphia5Were reviewed. The number of people from outfofuetate
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TABLE 5
' GOVERED JOBS* ‘December 1953

- Mining

ET-1.

#Jobs whlch are covered by the New Jersey Unanployment Compensation Law.

Sourcez‘ New Jersey Department of Labor and Industry, Division of Enployment Secur:.tye ,

| : Small ‘Finance Lo Agri-
| . . Communica-  Services  Insurance =  culture
- A1l Manu- Transpor~  tions and  Hotels and Real Construc- - = and
County Industries  facturing = Trade tation Utilities = Amusements Estate tion .~ QOthers
Atlantic 28,183 5,968 8,907 843 1,976 - 6,628 1,371 2,434 56
Bergen" - 137,530 85,16, = 24,132 5,668 3,536 6,609 2,376 9,694 351
Burlington 23,816 13,296 4,22, . 543 - L1 1,019 399 . 2,992 164
Camden 83,146 - 49,288 15,732 1,87, 3,047 5,968 - . 2,678 4y 364 195
Cape May 5,127 1,571 1,554 253 449 355 169 727 49
‘Cumberland 28,564, 17,749 4,851 1,118 685 1,16/ 321 1,010 1,666
- Essex - 318,383 152,638 74,096 14,012 14,281 24,506 28,004 10,618 228
Gloucester 16,653 9,840 3,169 572 666 613 337 1,348 108
‘Hudson 224,161 143,810 33,971 22,008 4,173 9,81 463 5,869 53
Hunterdon 6,430 3,517 1,559 167 402 322 101 352 110
‘Mercer 72,/18 41,232 15,719 2,183 2,142 - 55344 2,21 3,295 R02
Middlesex 98,220 = . 68,365 15,234 3,397 2,460 2,512 1,199 4,626 427
- Monmouth 39,158 14,915 11,280 97 2,883 3,791 1,054 4,063 201
Morris 35,941 17,91 7,631 - 807 1,910 3,146 570 - 2,591 1,372
Ocean o 7,416 1,163 2,816 174 638 1,415 182 897 131
Passaic - © . 120,866 76,708 22,560 4,072 N 5,985 2,991 4,609 473
Salm . 13,454 10,549 1,552 234 485 - . 184 ’ 63 387 -
Somerset - - 23,837 15,807 4,147 523 452 841 196 1,422 499
~ Sussex 5,939 2,089 1,328 75 220 269 499 388 1,071
Union 135,191 81,932 = 24,019 3,283 by 425 11,727 3,189 - 6,343 273
Warren 14,539 10,963 1,987 148 386 L41 99 359 156
Undistributed 25,963 - 106 9,113 448 1,178 971 . 849 12,855 443
State Total 1,464,985 824,48, 289,641 63,373 51,041 93,62, 53,351 81,243 8,228



: 'c"The characteristics of each county axre. discussed belowa (

vwho are attracted to the resort areas were considered as well as 1ntra-state_
mlgraiion and decentralxzatlon,f Varlous existinc forecasts of population.and birth -

/';7and &ea%h rates for the Uhlted States, New Jersey and each county ‘also were eveluated@

Ncrtheastern Metrqpol;tan Region '

ergen County has exhibited spectacular increases 81nce 1943 in both

'fcpopulation and imdustry, and holds promise of contlnued rapld growth for meny years -

 'to come, Because many new homes are being established in the ccunty by young familles,
the blrth rate is higher than the State average and the death rate is correspondingly
1 10Wo The resulting natural increasesg combxned with the extensive migration which

hasg’ been taking pﬁaceg assure 8 rapld populatlon expansicn until much cf the avalln

'-[‘ﬁab&e land is. utilizad¢ﬂ

_ §§§§~,haﬁ nhc greatest pcpulation (905,949 in 1950) of any of the counties |
' in the State@ Many ccmmuters live in all parts of the ccuntyﬁ but almost half of

.  the pcpulation is ccntalned within the City of Newaﬁk accounting for the County“s
"high population denéltyn There is only 1imited space still available for new in~

'dustry and populatinn9 8o that the rate of growth of the county is expected soon

:’tc declinee | | |

Hudson County is- the most densely populated of all New Jersey chnties and

| acﬁually experienced a slight declmne~in populaticn between 1940 and 1950e It is
 heavily indusbrlallued, but mney be expected to receivc still more industry as ‘the.
‘ vremaining marshland areas a;e utili?ed andllow grade,resldential areas are‘converteag
Tts fela‘tive&y 1owyn:&tura1 '@cpuléﬁicn”incriease‘ will be offset by out-.mgmtiom :
» | Middlesex County can be expected tc prcfit from its a&vantageous location
cicwith respect tc transpcrtation3 rcsulﬁing in & substanti&l grcwﬁh in manufacturingo
‘The need for many new workerss and the abundant aress availablc for residential =
developm@nt should gause the already 1arge vclume of migration into the county to
increascg With birth r&tes aboves and deaﬁh rates below” the Sﬁate averag689 natural
increases in Middlescx W111 ccntribute substantialxy to the. population grcwthe o »
Passaig County is geographically divided into two diasimilar sectionse the. :
northwest is rural’ with many mountains and lakesa and ths southeast is congested
with well—establlshed manufacturlng industries and dense population@ There is promisecff
cf but 1little growth in the largely unsettled northwest secticn due to its inscces-
sibility, but new industries in the ccntral portion should attract some migrants@.

Uhion Gounty experience& a tremandous influx of new 1ndustry in recent
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~ years as Hudson and Essex Counties beceme.increasingly congested. .Its large-evail—
able‘industriel‘sites andvdesirable’residentia1>ereas, which_are‘interlaced with
many railroads and'hiéhwaysdvend’the adjacent waterWays make Union‘very attrective”
“to manufacturers who w1sh to locate in the enormous New York market area. Population
has increased steedily, but as industry moves in, res1dentia1 development will be
pushed further into the suburbs Even .now average_population density for the countyv
s higho | | |

Southwestern Metropolitan Region

Burlington County is expected to acquire new 1ndustry along the Delaware
“‘River at a rapid pacs, With ‘the excellent water, rail and highway transportatlon 1
:which is evailable,'and w1th:the.meny suitable industry locations, the attractlons |
are unusually strong, indeed, reports of manufacturers' present plans in the area
fare most impressive. Two-thirds of Burlington, however, is occupied by the exten-
sive pine forests which are mostly unlnhabited and undesirable for industrial sitesg
Only in the pest decade did the County's population begin its fast rate of growth
which promises to continue with the enlarglng requirements for industrial workers.
Cemden is the mosttpopulated of the Southwestern‘counties, being ‘directly
adjacent to Philadelphia. Besides its many residents who commute across the river,'
however, Camden has much industry of its oun‘ ‘Some in-migration of residents is X~
- pected, more to £111 jobs in local industry than to commute to Philadelphiao A new
~“vehicular bridge across the Delaware is now under construction in the vicinity of
Gloucester City which will stimulate added growth in Camden Gounty., |
| Gloucester County, which has the least manufacturing in the Reglon, is
best characterized as egricultural, with over half of its srea under cultivation.
There is a fringe of industr&.along the Delaware River, and the‘poesibility of
a new eteel mill has stirred much speculation about the further displecement of
r_fermland. It is likely that this industrial growth will teke place slowly, with
increeeee'in‘population aleo caused by new;commuterS»to Camden and Philadelphia.

Mercer County is dominated by the State Capital at Trenton and the sur-

| roundingllong;esteblished menufacturiné'industries.v It is now densely-populated
vand industrialized, although its growth has not been rapid. The stimulation-of
Mercer which will come from the extensive development of Bucks County across the
river should enliven its growth in the near future. Industry will also be en-
couraged if the Deleware Channel is deepened as far north as Trenton.

vSalem Ccunty is the-least populeted of the Southwestern counties. It
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lies at the southern end of New Jersey Turnplke end is lxnked with Wilmlngton by
b.the Deepweter Bridgea The DuPont Company and glass manufacturing represent the .
lerge mejority of Selemﬂs industry, although more . industry and migretion will surely
':come as Camden and Glouceoter Gounties become overburdenedo o 'f}- C

Coastal Région

Atlantlo hae long been a resort county in which moet of its ectivity

7"'centers on femous Atlantlc City° A low percentage of its populetion is employed in

’,manufacturing. Because of its dependency on resort aetiv1ty; Atlantic’e population :
t?aotually declined during the l930~40 decade, but business conventions and other off-‘
season activities are now belng promoted to improve economic stabillty@ As with
v'oother ooastal connties5 the Garden ‘State Parkwey inereeses the ecoe531bility of this
resort:areee The county ie ettractlve to retired people, which accounte for the f
vefy low‘rate of naturel inoreaseo Little manufaeturing-ie expected ever'to come . -
 to Atlantio County. R L N |
| Cape Max County, et the southernmost tip of the Stete, ie a peaceful
ocean resort of long standlng whieh still has much undeveloped weterfronta Its
population is next to the smellest in the Stete end-ie r151ng'on1y slow1y¢ ‘Lying
-at the southern end of" the Garden State Pefkway5 Cepe Mey should. experience gradual ‘
gains CER place for vacation and retirementa

Cumberland, on Delaware Bay, is predominently a farming county. enpplea;
mented by oystering and some wellmeetablished industrieea, Populetlon increeSes |
have been slow but mey be stimulated eventually 88 menuﬁecturing‘reechee out, Much-
of lower Cumberland is tideweter land. o |

Monmouth County is en unueual mixture ef nesertsg ferming, industry and ,
_eommutersa- Agrlculture provides the leadlng sources of ineome, but the. aeaehore,
eSSisted‘by improved hlghway aceess fron.the North has ettreeted g repidly growing
nnmberfof persons. Itnie’doubtful_that much new industry will come to Monmouth,
L”but'the expected spread ofinew plants inQMiddieeex eventually will msake northern
Monmouth}e convenient and desireble reeieential area for commuters, The 1arge'in;
-migration which the county experienced between 1940 and 1950 is not likely to be
repeated in the immediate fu.ture° o |

Ocean, another»reeort and egrieulturai‘oountys has the longest shore
frontm Precticellyvno induetry existsrhere; a few new plants are being constnucted¢=_
 Large undeneloped areas ereieipeoted to ettract'many residents. Population elreedj |

shows eigne'of rapid grdwtne
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~ Northwestern Reglen ,

Hnnterdon County consists of nearly 70% farmland mostly dairy and poultry
farms.~ Hany of~1ts new-residents are gentlemen farmers who commute to business or
’have'retired Its relatlvely old population results in a low rate of natural in-

crease, A gradual rise in population of this rural county is foreseeno

Morrig County is located on the outer fringe of the New York Metropolitan

l»bArea where‘it w1ll undoubtedly absorb much new 1ndustria1 and population growth

'Sufficlent suitable land is ava;lable‘for<light,manufacturing in the-eastern.portion; L
‘while both that area and theihilly,countrf:to the west are attractive»for residences.
:Proposed east-west and northeeouth\expressnays crossing the dounty enould provide a .'
strongestimulant for future‘uevelopment; The past steady rate‘ofvpopulation increase
: is'thus_ekpected to’persist; ' | o | |
| | Somerset County has experienced rapid growth in manufacturing activity,
_even when othere were suffering ‘set~backs during the depression. Although still
predominantly agrlcultural and residentaal todayg this county will certainly follow -
lin the footsteps of neighboring Middlesex as a place for much new 1ndustry. It is
‘ well situated with respect to rail and highway transportation end offers plentiful
, sitesov Its growing population will: prOV1de manpower for industry, both loeal and
in_the entire‘expanding areaa )
| | Sussex, & dairy_county, hasvthe’emalleat'population in New Jersey. It
offers many recreational attractions with its lakes,and forests. A zinc mine con—
stltutes the only 1ndustry, Thereiis 1itt1e prospect for rapid growth of the county
in the near future. N . |
Warren County is largely farmland and forests, with some 4industry centered
in Phillipsburg. vacationers may find many attractions here. Its population has
risen slowly and evenly and slowe little promise of changing pace as local industry
..gradually spreads, Some impetus to population:grouth may result from increases in

industry in the Allentown-Bethlehem—Easton:area>acroee the Delaware River.

AREAS OF DEMAND- ,
Using the four regional divisions of the State‘deaoribed in.the‘Population
Study, the‘etatietical projections of popuiation growth were extended by estimated'
water consumption to obtain the anticipated demand for each of the reglions at various
»time intervals until the year 2000. The resulte are shown in Table 6 and Plate 6.
The greateet demand_for water aupply in New Jereey is in the ﬁortheastern '

Metropolitan Region,‘particularly in the strip of land about 40 miles long in a‘northf_
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| south directlon and extendlng about 13 mlles west from the Hudson Rlver and Vew L

‘5Ybﬁk B&y.i This region 1ncludes also that portion of the State in whlch the water

"“_“demand most closely approaches the dependable yleld of the developed supplies.

The current water consumptlon in each reglon as compared with the . con— ,flj;
*gsumption for the entire state, on the basis of records of system potable water
ldeliveries in 1953, is as follows._' - .

; Estiméte&~00nsumptioﬁv Approx. Percent .

'.‘Re on  Million Gallons Per Day of State Total
'Northeastern Metropoliten = 420 . T
Southwestern Metropolltan 87 - 15 -
Coastal - o L & . 8
Northwestern = 32 | 6
| Total for State - 593 100,

Esflmates of future water requlrements in each region heve been prepared‘
on the basis of prellmlnary ana1y81s of future per capita water consumption {in-
cluding industrial use) and- on the foregoing predlctions of populatlon growtho
-'After considaring the individual oharactaristics of the communltles represente&

" an appreciable increase in the rate of'water use.has,bsen assumed»for eaoh region9
whioh rsflecﬁs the probableﬂreplaoement of individual suppliesuby eonneotions to
private or public systems askthe density of ?opulation increases, as well as the
trend toward greater per capita domestio use and increased indﬁstrisl useage@ Thsv
following tabulation summarizes the approximate use. rates in 1953, and the estimated

l

~use rates in the year 2000, by regionsa

Rate of Use
‘ - Gallons Per Dey Per Capita
Region } - Rt . 4953 - 2000 -
‘Northeastern Metropolitam = . 130 140
Southwestern Metropolltan o - 100 130
. Coastal ‘ 83 120
~ Northwestern L o 92 120

{The estimated future pfivats snd public water system'requirements, by
fégionsa resulting frod thefseVerai'assumptions, are listed‘belows J
| | | Tabie‘é _
Esﬁimaﬁed‘AVerage Reqﬁirement

PR ‘Million Gellons Per Day _ v
Region - 1953 1960 1970 1980 1990 2000

_Northeastern,' 420 471 - 526 583 621 659
Southwestern = 87 105 130 157 180 205
Coastal 41 56 . 69 84 98 112

Northwestern 39 48 e 72 83 _94

Totel for State 593 681 785 @96 982 1070
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1,~USE OF WATER TOR SUPPLTMTNTAL TRRIGATION

. Recent develcpment of equmpmant for sprinkler lrrigat&on and comparatively o
'nvhigh prices for agricultural producta have xesulted in an appreciable increase in 1 :
~ the use of water for irrlgatlon in the Eastern United Sfatesa Crop failures or :

’ educed yields due to lack of rainfall 8t criticel periods during the growing

' season may be economically eliminated by the utilization of portable sprinkler

~type irrigation equlpmentm Portable sprinkler equipment can be removed. from stor—
age and placed in service on any land auitable for farming in a matter of hours by
, avcrew of two men. Prevlously9 supplemental irrigation was not practicable in
nornéﬁly humﬁd fegions becaUse most of the 1and was not suited topographically for. :
ffconvanfional row or flooding irrigation from ditches and the drought perioda were

too‘&nfrequent to justify extensive land- levéling and Lhe maintenance of ditchea

| .,and-specialized irrigation equipment@l It has been demonntrated that supplemental

irrigation, which'can»provmde the water needed to maintain optimum growth of‘cropn,
| not only‘memovesxnunh of the risk from farming by elimin&tin? erop failure due to _
| water Shortage, but can actually increase crop yields in aversge years by providing
water to the crops at the critical timeon“ ’ ’
In the decade ending in 1954, the acreage under sprinkler irrigetion in
New Jersey has grown from practically zern to in excess of 50,000 ncreﬂa Garden‘
vegetables, potatoes and swéet corn"are thé principal crops irnigated by sprinkler
gystems. nIn ad&iti@né abouﬁ BEOOG‘acfesvof crenberries are flooded during each
v.winter'to prevent frost damagea? Tﬁis'lafter use is of small consequence, since
the water is taken “roum 1oca1 ﬁwamp'areas at a time when water ig usually plentiful.
}‘ 4 Ina yenr of average precipiﬁatian about 7,500 million gallonq of water
would be required to supplament natural rainfall to maintain optimum plant growth
on an area of 50, 000 acres. Actmal deliveries of wnter probably feiled to provide
a full supply on much of tha arsa served, hence, the average usse now is estimuted
at about 5,000 million gallnnsu The relative importance of auch an amount of water
mey be gained by considering that it nauld bn adequate for the needs of an average
city of 100,000 peaple. | |
It mey be anticipated that en appreciable incresse in water use for euppleu |
mental irrigation will occur in the futuree Such increases will depend upon the
sale price of farm produce in relation to the cost of purchasing and operating
‘sprinkler irrigation equipment@ ' - -
About 40 percent of the water now uaed‘for sprinklen irrigafion comes
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from wells or springs. Considering that adequate surface water flows are not avail-

able on or adjacent to most férms,vand that ground water can'be-dbtained from wells -

in the majofity of farming'areas of the state, it is probable that an incréasing

portion of irrigation supplies'Will be drawn from wells. Furthermore, experience ’

,With shallow wells for irrigation supplies has beeh unsatisfactory in some areas

and the tendency will be for deep well sources to be utilized for the principal

_farm.supplies; 'Of the water supplies used for irrigation, a large percentage will

continue to be drawn from,sources»not utilized for system water supplies. Con-

‘sequently, it is anticipated that at least for a considerable time irrigation water |

use will not be in competition with potéblé»water systems.
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| CHAPTER IT

 PRESENT SOURCES OF SUPPLY

S _MAJOR SOURCES OF SUPPLY BY REGIONS

As an 1n1tial step in an: appraisal of the future water supply needs f

*:_of New Jersey, it was necessary to meke a survey of the existing water supply

_systems and to- consider the possibllity of expandlng these systems. “The" ques-;f‘
t_ tlen of expan51on 1e eovered in a later section of this chapter. The ma;or
","sources of existing supplles are dlseussed below in the reglonal groupings pre-
v1ously usedg_ ’ | | | |

NORTHEASTERN METROPOLITAN REGION

The majer water supplies fer ‘the Hertheastern Metropolitan Regien are
ebtalned frem the surface waters of the Hackensack and Passale Rlver Basins°
Greatest rellanee is plaeed in’ stered water on the upstream tributaries ef the
»Paesaic Basin, namely the Wanaque, Pequannock and Rockaway Riversa A pertien"
bof the Ramapo River, another Passaic tributary is diverted to sterage in Wanaque
Reservoir and divers1en uitheut sterage is made directly frem the Passale River
at Little Falls. The HackenSaek Basin abeve Oradell is the principal seuree of
:eupply of the Haekensaek Water Gempany and werks providing fer greater utiliza-
tion of the ‘river are 1n:pregresse Despite this concentratien of water develep-
ment in the Heckeesack aﬁa Paesaie.Basins, additienal’expan81en of these eupplies
© is otill prectiesble. |
| The enly ether river of censidereble size that dralns the Nertheastern
Metropolitan Area 15 the Raritaae Thie stream is the largest intrastate river
in New Jersey and represents the greetest undeveleped water resource avallable
within the Nerthern“part;ef the'Stetee{ Dlversiens without sterage ere made for :
‘»eethtpetable eedvindﬁstrielveupplies ie‘the vieinity ef‘Beund Breek; butethe:

' petentialities ef ‘the Raritan River are largely unexpleited._

Greund water ie an impertant source of supply for many amaller communi—v

ties and the amount ebtained frem thie seurce ie about 20 percent of: the totai R

vdemand of the region of 420 millien gellene per day. The‘Delaware and Raritan
“Ganel_hesveentracts to supply 48 million gallene per day but 26 millioe'galione
per dqy. go directly»teuindustriee and are in & large pert‘returne& te the
,Raritan The principal water supply eystems in the Northeastern Metropelitan
t Region are listed in Table 7. '
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| IAHLE 7. |
EXISTING WATER SUPPLIES IN NORTHERN NEW JERSEY -
- o : ‘ o - Dependable . ‘ ‘
Source of Water - Drainage Area . = Yield In - Water : :
: ‘ Main River S - of Sub-Basin - Million Gallons Delivered Population
System Qperator . Basin _~ Sub-Basin (§gyare-Mlles)  _Per Day . In 1953 Served
'North Jersey'Water Supply Comm;ss;on n/_ v ‘Pagsaiec = VanaQue o "‘ 04 4 . .  106, _ - 93;2 750,000
“ Clty ef Jersey Clty m/ : - -Passalc  Rockaway v: '121 5 - Y I ‘61;0’. 415,000
: City of Newark g/ S B Passaic ' Pequannock 63 7. 46 R 56;6 439,000
‘Backensack Water Co. . Hackensack . Hackemsack . 16 . 504/ 49.5 500,000
" Passaic Valley Water Cémmiésion Fé/‘;'r ~ Passaic = »PasSaic’ . %62 &/ . 35 . 376 360,000
 Elizebethtown Water Co.  ~ . ‘Raritan  (Raritan 0. 527/ 23.7 100,000
o _ T - - (Millstone =~ R B R | e o
Minor Systems 2 e | L o 98/ - 98.4 786,000
tomL S I L S 456 4200 3,350,000

System serves Newark, Ellzabeth Bayonne, Passaic, Paterson, Kearney, Montclalr, Cllfton, Bloomfleld, and Glen Rld’e.
. System also serves Hoboken, Township of Lyndhurst, Borough of Arlington and other communltles° '
" System also serves Bloomfield, Belleville and other smaller munlclpalltles@

Includes 5 Million Gallons per Day from ground water supplies.
Supplies Paterson, Passaic, Cliftonm, Harrisony, Nutley and other cammunltles. ‘
Includes 280 Sg. Mi. already developed for water: supply. .
- Includes 22.5 Million Gallons per Day from Delaware and Raritan Canal and 10 Hllllon Gallons per Day from Groundwater.
‘Includes 7 5 Million Gallons per Day from Delaware and Raritan Canal to New Brunsw1ck.
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Even wvith a hlgh degree of development of the vater resources of north-

' 1jeastern New Jersey, the tetal usable supplies wlll be unable to meet the demand

in 1ess than 50 years. The total surface drainage area of rivers flewing inte

.New !erk Bay frem New Jersey is only 1880 square mileso The average annual runf ‘

eff,,in water eupply-unrts_ie 1.1 million gallens per square ﬁile’(see Plate 3)

. er 2100_ﬁilli@n gallenefber»dey'fer the total coetributing'erea. As a consider-

able part of the average‘rﬁneff may ‘eccur ae flood flews which cannot be stored

even in the most extensive reservoir systems, a large pertion of the runoff can

not be recovered for petable use° Wlth this limited drainage area and because of

existing develepments 1n-p6831b1e reservoir ‘areas tegether w1th'river ehannel de-

‘velepments and pellutlon, it is not feas1ble te develop through sterage a suffi—

cient part ef the total: average runoff to meet the estimated demand in the year

'2000° Therefore, the Northeastern Metropolitan Region must eventually seek water

supplles beyond its natural tepegraphic boundarles.
- SOUTHWESTERN METROPOLITAN REGION

In this repert ‘the Southwestern Metropolitan Region 1nc1udes ‘the urban
centers of Camden and Trenton° With the exception ef Trenton, whieh uses Delaware
River water directly, water supplles are in the main withdrawn from wells. Meny

of the wells,are leeated:elose te the rlver and receive direct infiltration from

. the river chamnel. There is no question of shertages‘et the present time, but

there are problems of quelity_resulting from salt water intrusion amnd industrial

pollution.

COASTAL REGION

The cemmunitles ‘along the Atlantlc Coast obtain thelr Water Jlargely

from well systems. The supplles ere adequate if the wells are net lecated teo

. ¢lose to the coast and are net‘overpumpede 0verpumping_hes resulted im eent&miw

nation by saline waters° 'A great, peteﬁtial ground water supply exists im interier"'

areas to the west, such ag the Wherton Tract, and there appears to be- little

danger of shortages for the regien as a 'wholeo
NORTHWESTERN REGION

The Nerthwestern Region haa a small'average population density and

 limited industrial developmento 'Existing surface waters, supplemented by use ef

very limited ground ﬁaterrsupplies a?equately‘meet present weter supply needs

‘and ne shortages-are aﬁtieipatedvunder the foreseeable rate of grewthe'
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REVIEW OF MAJOR SYSTLMS SUPPLYING Tﬁﬁ NORTHFASTERN MLTRDPOLITAN REGION

‘ies far the entire

State MQVéals that f@ﬁ‘t“"‘ 10 héasteru Metrepolltan

Region fhces & @witi@al situaﬁi@h With @émsumptiom approaehing the dependable

yield of existimg supply*” sﬁeﬁsq‘ ﬁ m@ra deﬁ&i:ed stﬁ : s; theref@reg under—

taken @f the maj@r @uppli@a f@w~th£s Regianiwit _the A -@f“déterminimg tha

pessibility and feasibility @f im@reasing their yialds. The f@llawzmg is a

brief des&#ipti@n @f the syatams studied*

?his systemg @Gmplét@d im Mar@h l?BO,‘is @para”ed by the merth J@rsey

94‘4 aquara mllese

The.avamlele st@r&g@ gap ity ié}?ﬁybilli@m gall@ns, but

it @an b@ 1wereased t@l.

Lake (d@alnage areag 160 square milés)é This additism iuereases the dependabl@
yield of the syatem fr@m abéut 82 5 milli@m gallams p@r day b@ 106 milll@m ‘gal-
1@n§ per d&yﬂ R ‘ J:' D '  >"‘1f ‘ |

The supply fr@m the Wanaqus sysﬁém, in@ludiﬁg ﬁhelnamapo Diverglam
@upply, ia allmeated t@ th@ partieipatang e@mmunmtiea as f@ll@ws.

| Gities of Nawark, Bayomne amd Eliaabeth ‘.f‘:140 5%
o ?a»sai@ Velley Water @ammiﬁsi@ﬁ fmr Paggadey -~ - .
o Paterson and Glift@m R B i

L Town - of Kearny'
Town of Montclair 0 _
- Town of Bleamfiel&* e e e T
,er@ugh @f Glaﬂ Ridge S S S :

%éém; "":z.’cbo‘@o:%‘

# Trangferred its allotmanﬁ ﬁo ﬁ@wark
The tranamissi@n ayétem extends 20.6 milaa frmm Wamaque Reserveir 1o

Belleville R@&érvoir with imﬁer@enneaﬁiona emrouma ta (l) the Pequannack Aquadued
of the Newark aystem, (2) ﬁhe Little Falla pumpimg atati@n @f the Pagsalc Valley
. Water G@mmlagiﬁm, (3) ﬁhe Jé?&éy ciay Aquéduat, (&) the Mantclair pumping station,
(5) Bl@@mfield and (6) Belleville. Glem Ridge is supplied thr@ugh metera from
 the Monteladr dietributlan ayatgmn | o

The greabest avarage annual deliVary on the syatem vas 95.4 million

gallona per day in 1948 c@mparéd with an a@eragé delmvery of 89.3 willion gall@nﬁ
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per day in 195/. The greateqt monthly delivery was 10/ 2 million gallens per day
in September 1953. The greapast gingle day draft in that month was 137.6 milliom
‘gallons pef'd&yo;

Operation studies were made for the system for the mést criti@al dry
period of recowrd {1530-33) end it was found that, with 25 percent of the storage
capacity held ag roserve, the dép@ndable yield was 82,5 million gallens per day
from'wanaque flovws @ﬂly dad 106 million galléns per day fer the presentvsystém‘
including the Remapo diversimnu |

The full am@unt of seorage in Uanaque Reservoir considered usable during
the study p@rlmd.was assumed to be utilized im supplying the dependable yields
quoted above. Aceordingly, ao further advantage_can be gained by Wanaquevsterage§m
other than very short term regulation——and any additionsl water delivered te the
reservoir froim nev sources would only increase the.gystem yield by thg ampuﬁt of
water deli?erﬁd &uring the éritiﬁal period. For this réason it has been assumed
that ao en;&;gﬁmemts of the Wanaque system are practicable at the present tine,

RQCKﬁWﬁY RIVER SYS?EM

Owned &n&.@perated by the Sity of Jersey City, this systam derives its
supply fr@m the R@ekaway River (Passale B&ver Bagin) ab Boenten Reserveir whiech
wag completed im 1904, hag a capacity of 7.5 billiorn gallons snd a drainage area
of 121.5 square miiess Split Rock Reserveir, which was completed im 1948 with
vé capac¢ity ef 3.3 %illiog ggll@nsﬁ,impaunds the flew of Beaver Brook, a tribu-
tary of the R@ckaﬁay Eivera The. supply frow the latter reserveir is delivered
by.gravity flow thr@ugh matur&lleéannels to Boonton Reservolr.

An agueduct 22,8 miles i@ng.@xtends from Boonton Reservoir to Jersey City,
- vhers it'cémnec%s ta”the:distribnti@n.systemgv Interconnections along the aqueduct

/penmlt interchange of water ?rmm the Wanaques Pequennock (NewaWK) and Passaic

Valley Water Gamm1831®m gystens. The Jersey Clty system alsa supplies water te
the City ef H@b@k@mg the T@wnship‘@f Lyndhurst amd‘th@ Bérough ef Nerth Arlingten
as well as eight mejor and s mumber @f smaller @@nsﬁmers.@utside of Jers@y City.
The average delivery rate for thé $yétem im 1954 was 62.8 million gallens per day.
Operation étudiés nade for the mosh @riti@&i dry peried of reeord show that the
dependaﬁle yield of the;existimg,syst@ms ig 68 million gallens per day. Other
operation studies show that expaunsion ef %he»Rgckaway River system te the prastl-
‘cable maximum, by construetion of Longwood Valley Reservoir and installation of

flashboards te imecrease the espacity of Beonton Reserveir, will imcrease the
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- dependable yield te 8z2. 6 milllon gallous per dayo The contemplated expan81on o
:Ais discussed in greater detall 1ater in the report° : | ' |

EQUANNOCK SYSTEM

This system is owned and operated by the City of Newark and supplies . S

‘ parts ef the City of Newark, the Towns of Bloomfield and Belleville and a num- |
'lxber of other munieipalitles and _consumers along the aqueduct, Censtruetion of
}'»thevkey werke was initiated in 1889 and eompleted in 1896 by the East Jersey '
."water Gempany. The Glty aequlred these properties in 1900 and made major im-
.‘lprovements and additions in 1904 and 194.3o |

The supply is 1mpounded in feur sterage-reservoirs (Canistear, Oak

Ridgeg Cllnten and Echo Lake) located in the Pequannock River Basin, a trlbu— ,
vﬁary of the Passalc Rlvero, The reserveir delivers water by naturel stream :
dehennel»te the Macopin 1nteke reservoir and is taken from there'by grevity
’ehretigh an 'eq_eeduet te‘ Neﬁark a{nd the ostﬁer munieipaliﬁies,, The Pequenneck.
'River has a drainage area of 63, 7 square miles abeve Macepin Damq j
v From the gate house at Macopin intake, the Pequenneck aqueduet exX- :
.tends 21 2 miles te Bellevmlle Reservoire A distributing reserveir with a ca-
;'pacity of abeut 700 million gellens is leeated near Cedar Greveo Under normal'
eperating eenditiens, all water is delivered to the consumers via Geder Grove
"Reserveir@ However, thet reservoir is autematieally bypassed in the event ef

}an exeeptienelly large draft er emergencye- A second distributing reserveir,

: leeeted in Belleville, has a eapacity ef 14 millien gallens and serves a high
© level district in that tom. o T
‘ The greatest everage ennual rate ef delivery was 63 millieu gallens

i per day in 1951 cempared with an average delivery of 50 million gallens per dey

: in 1954. The: greatest average menthly dreft wae 71 5 millien gallene per dey
o 1n June 1950 of which 13. 4 million gellens per day were delivered to the Wanaque
.eysteme The greateet deily delivery te the Newark system alone was 95.5 milliom |

p‘ gallens per day on June 26, 19529. The greetest total daily draft Wwas 99.4.

'k»_ million gellene per dey in May 1953, of which the Waneque system reeeived 35.0
= million gallens per day. f o | ’ | . '
Operatien studies made fer the most criticel dry perled ef recerd
shew that the dependable yield of the sjstem with existing reserveirs is 46
‘ million gallons per day aseuming that 25 percent of the etorage eapeeity would fﬁ:_f_:f
bé held as reserve. Additional etudiee show ﬁhat—the dependeble yield of the

B system may be increased to 53 4 million gallone per day by construetien ef

I % |
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ONLY SMALL SUPPLIES AVAILABLE
FROM BEDROCK FORMATIONS.
MODERATE TO LARGE SUPPLIES
MAY BE OBTAINED FROM SCATTERED
OCCURRENCES OF STRATIFIED SAND
AND GRAVEL IN STREAM VALLEYS.

m SMALL TO MODERATE SUPPLIES
AVAILABLE FROM BEDROCK IN MOST
PLACES. LARGE SUPPLIES CAN BE
() OBTAINED FROM SAND AND GRAVEL IN
SEVERAL OF THE MAJOR STREAM
VALLEYS .

LARGE TO VERY LARGE QUANTITIES OF

m FRESH WATER OF GENERALLY GOOD
QUALITY ARE AVAILABLE AT MOST
LOCATIONS, ALTHOUGH DEPTHS TO THE
MORE PRODUCTIVE AQUIFERS WILL
VARY FROM PLAGE TO PLACE.

LARGE SUPPLIES AVAILABLE NEARLY
EVERYWHERE AT SHALLOW DEPTHS
NEAR THE DELAWARE RIVER. WELLS
IN THE DOWNSTREAM SEGMENT BELOW
CAMDEN ARE SUBJECT TO INFILTRATION
OF SALT WATER FROM THE RIVER. THE
UPSTREAM SEGMENT RECEIVES FRESH
WATER FROM THE DELAWARE RIVER
BUT I8 SUBJECT TO POLLUTION FROM
INDUSTRIAL WASTES CARRIED BY THE
RIVER .

- LARGE QUANTITIES OF WATER AVAIL-
ABLE AT SEVERAL DEPTHS BUT

AQUIFERS ARE SUBJECT TO CONTAM-
INATION FROM SALT WATER. AMOUNT
OF FRESH WATER OBTAINABLE MAY BE
LARGE BUT WITHDRAWAL MUST BE
SPREAD OVER BROAD AREAS TO MINI-
MIZE SALT WATER CONTAMINATION.
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© less per ﬁ&y &m&g

Charlotteburg Reservoir and the diversion of flows of Farber Brook to Canistear
’Reéervei?- <@h@ﬁé@eml&fgeménts are discussed in greater detail later in the

| reparﬁﬁ'

The Passaiﬁ Valley Water Comi ssion - wag formed in 1927 to pr@vida an@ .

operate Watér éu@piy faéilities for the eities of P&t@fSOﬂg Passai@ an& @lift@m,_‘

It dlee pf@vi&a@ ail sf the supplies far the municipalities of Harﬁi&anw Nuﬁleyg
Progpect Paﬁk am& %aﬁaw&, an& through the New Jersey Water Servic@ Gompany for

- the waﬂéhip @f &i%ﬁie Falla. The Commissgien alse furnishe@ part of the supply._
for the municﬁpaﬁiﬁieg 6f G&rfield H&ledon, East Patera@n@ Vest Pa%ersumg
Ledi add me H&ékéﬁaaék Vater Gonpany. - B R
'4assi®ﬁ @onﬁfaets f@f 37 75% of the supply fr@m th@ Wamaqua .

sy sten whi&h giﬁéa ita aanéumera & sdfe annual yield of 40 milli@m gallam@

- per d&y fw@m ﬁh&ﬁ ﬁ@uﬁaﬁﬁ 1a addﬂtimh the Gommlssi@n hﬁﬁ he rﬁght 0 ﬁi@@r%v f o

- 75 mmm gamm Wﬁ‘ daw frdm the Pasasaj.a River &t Little Fmg wheme*mm it
is. wamam@é Kéwwam th.é mw of the Fiver drops &8 low as 35 milli@m ga.l; -

gght perieds, The ¢combined dependablé yield availabl@'-

te @@msumars 5@®%ed Ey ﬁh@ C@Mmiéaiéﬁ is, theref@ra 75 milllan galiﬁma per day@
@pera%ioﬁ studies ghov theat by the development of storage at the

" Peimt Wi@w 31%55 f@r fige during dr@ught perieds, the dependable yleld of the

| Cotml gsiond éﬁn f&@ilitiés (@xclusiV@ ef their wanaqu@ suppiy) may b im~_\ |

@r@ase&,té Q@VM%iiiém,gall@nsvperjdayg The proposed expansion is discussed

| im great@r d&ﬁ&ilri@t@r iﬁ this report. |

m@ ﬁ@é‘%éﬂz ele W&.’Eeﬁ Gempa.ﬁy is'a pmrately wm& watel. ummw
' s@rvimg a@é@@ ﬂ& Bergéh &md Hndsum @@mﬂtlesa MeW'JergeyQ R@gulaﬁi@n @f~th@ e

| ru&®ff fr@m 1&@ ;ﬁ;ars milas of the Hackensack River dr@image haeim i& pr@«

wid@d by @m&ﬁell Reservair9 constructed in 1922 with a capacity of 39@8@
million gallens, and Woodeliff Reservoir on Pasecack Creek, capacity 890
millden galions. "»m&&apé@@mg supply of the existing syeten i reported
to be 45 million &allwna per day. In additiom, the Company has reé@ntly
@@V@l@p@d & weld fiéld Wlth a rated capaeity of 5 millien g@ll@ns per Gay.
Th@,ﬁygtém hag physieal imterconnections with the Jers@y City and
Pesgald Valldy @ézwﬁ Gotund sgdon systems. Unld;ef the terms of short-tern
&greements; up t@ 8 miili@m gallons per day fram Pagsaic Walley and up m@
4 wiliden galiéﬁé p@ﬁ day from Jersey Olty may be ebtaimed in emergan@ieaa
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The purifiéation and pumpimg plants of the Company are capable of handling
_7100 million g&llans per dayov In 1954 the average delivery rate for the system

">from all sburces including the intereonnections was 53 7 m1llion gallons per

v"<day and the maximum daily delivery rate wag 78.3 million gallons per day.

Additi@n&l s%orage capacity is now under ecnstruﬁti@n in New York

‘State by the Sprimg Valley'Water Works and Supply Company, a subsidiary ef
the Hackensack Hater Companynv The capacity of the new reservoir —— to be
1; namédﬂ“&e?drest‘Lake*Reserv@ir“’ﬁ« will be 5.6 billion gallons. This reservolr
will'cqnﬁré1 a'dfainage‘aréa of about 26 squere miles im the upper reacheg of
ﬁh@ Haékeﬁsaak Bivero Th@ new projéeﬁ will develop = dependabi@ yield of 20
| 1110@ gallans per day, all of which may inltially be available to New Jersey
"comsumers» bux wiil alse be used f@r the Company’s. supply area in New'zgrk when
i zrequired ?by the demand;. ,
| ‘ Ehe Cempany rep@rts that g total yield greater than 20 million ga1~
"’ 1@n$ per d&y may be @bt&ined by @oardimat@d operation with Oradell Reservelr.

;vTh@ Oompany further estimates that an additimmal supply @f 10 milllon gall@na

, per day may feasibly be deVelaped in the Haekemsack Baain@
|  ELIZABETHTOWN WATER COMPANY SYSTRM |

The Elizabetht@wn Water G@mpany is a privately owned utility which
| aerves areas in Middlesex and Unimm Counties@ The Ggmpany is authorized te
”divert 2@ millidn gallons per day from th@ Rariten and Millstone Rivers atb
,their int&ké faciiitles at the junctien of the two streems, where the tetal

j_draimage area is 770 square mlleam‘ In aﬁditiang the Company is buyimg 22.5
f:milli@u gali@ms per day from the Delawar@ and B&rit&n Ganal and operates

'Hf“chree wbli fielda vith s depend&bla yield of 10 million g&llﬁmﬁ per day i=

'f@ha Unionaﬂillside are&a At presentg th@ Gempany has no st&r&ge fa@iliti@@
" @ther than tanks raquired for 1@&& factwr&ng amd the mﬁinﬁamanc@ of diatribup
ti@m pressuresa The t@tal dependabla supply ef the system fwmm the three
.s@urces i852.5 million gallens per day@ The capacity of the surface water
lfilter plant near Bound Brook is AQ milliun gallons per daye The average
rate af d@livery by the Gompany in 1954 was 26 million gallmns per &ay@ |

, The Gompany has advanced the proposal to imcreass its depemdabl@
aupply'by;theveonstruction of a system of small reservoirs on the Rariten

River ahdfité‘tribut5ries‘and by enlgrgement of 1ts well fields. Operaﬁi@m

Btudiea, discussed in greater detail l&ter in the report, show that the full

construction of the prOpased reservolr gystem would increase the dependable
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5 §131&-®f~the Raritaﬁ}su§p1§:fréﬁ the bresenf—aﬁthorized direét flow di#érsign;
rate of 20 million gallons per day to 144 mlllion gallons per da.;yo |
| DELAWARE AND RARITAE CANAL
, The Delaware and Raritan Canal, @riginally constructed in 1830 as
'& mavigati@n @anal, was deeded to the: State of New Jersey by its private awnersf
 'in 1337, In 1944, by enaetment of Chapter 172, the eanal was dedieated to
;iﬁduStrial water»supply and recreatlanal use. That law was supplemented in
1949 by Ghapter 168s to include sales to water supply systems for p@tabl@ and
public usGo. Rehabllitati@n of the canal.to restorercarryingﬁcapacity permitted_:
Wateﬁrdelivéries;to»eonsuhars in 1951. At least 75 million gallens per d&y
@aﬁ;b@ transp@rtéd via the canalé,from its intake on the Delaware River at
'Rav@m'(meks o Bound Brook and New Brunswick. | R |
| The,State @f,New'Jeréej is permitted byndééree ef the UQ.S@ Supreme ;
Court to dlver@ 100 mllli@n gall@na per day from the Delaware River without
.@@mp@msa.t:}i.@n‘qa @f this am@unt, only 47.7 million gall@ns per day have been
@@mmitt@d;f@r use. It is estlmated'that losses in transit amount to 25 mi1li@m
gallens peé day. 'Acc@rdinglyn an'additi@nal 27.3kmillienigalleﬁs per day are
available for &@livery without flmw compensati@n, in additiom to the @urrenﬁ
’@@mmitmemts@ This assumes that ne credit may be taken for, transit lassea in
the portion of the canal im the Delaware Basin, vwhich lesses presumably ars
'r@turned to the Delaware River. : |
If net already underway, a pragram of stream gaging en the Delawar@
and Raritan Canel sheuld be initiated by the Division @f Water Poliey amd
Supply f@r the purpose of - determining the magnitu&a and l@cati@n ef eanal
losses, in relation to rate @f_flow being maintained in the several sectiems
of the cansl. The object‘@f thé‘pf@gram would be to @eterminé ﬁh@ everall
@anal 1@88 and the portion of such loss which occurs in the Delawar@ Baginm
under vari@us flew conditions. Seasonal variations in rates of less sheuld
. be studied also. Presumablys l@éseslwhieh can be shown te @ccur from the
@anal betwe@n %he intake at Raven Rock and the point where the canal leaves
the Delaware Basing are net chargeable against the 100 milliom gall@ns per

day restriction on dep@rtatlon of water from that basin.
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© CHAPTER III -
~} PROPOSALS TG MEET FUTURE WATER NEEDS |

REVIEW or PRLVIOUS PROPOSALS T |

Numerous achemes for developing additlonal waﬁer supplﬂea have beem -
[ O

prepared in the past and a thorough review has been made of all ﬁvailable
}V'Iiterature and other pertinent data. Many of the atorage sites propoeed in
v@arlier reports are no longer feasible becauae of ex$ensive urban developmenﬁ
;'@r be@ause of their dependence on- interetate cooperation (see Plate 7. ).

It is not possible in thia report to pxeaent &11 of thé data reviewe&9
"‘but the folﬁawing ig a brief discussion, by riVor baains, on the material GQVereds

- DELAVARE - me BASIN - L D \

The Wallpack Bend Site on the Delaware River was incluéed in. the
INGODEL Plan. Th@ develcpmenﬁ of this site would require ﬁhﬁ cobperation of |
the State of Pennsylvania amd does. not appear %o be feasible f@r‘the near
;future@’ For the Northeastern Regi@nal aupply alone9 the c@nstru%tion of the
long bunnel from Wallpack Bend i& definltely uneconomicala Numefeus reservoir
pites have beem proposed in the INCODEL and other reportey for F%at Brook
‘Paulina Kill Beaver Brook, Pequast River, Pohatcung Oreek and the Musconetcong

-Riverg all New Jeraey %ributariea of the Delaware Hivere These Lrvposed develop«

4, ments are all rel&ﬁively emmll9 relatively expensive due ta the great distan@e
| from the c&nters of uﬂe, ‘and would require Supreme Court approval for diversion
of water from ﬁhe Delaware Bmainali f ' S ' .

A study wag alao made @f tha Tockss Igland dite propoa@d by the Delawar@fﬁ
River Development Gorpémtionus ﬁh@ maj@r objective of this propLsal was th@

|
development of pover with water supply as an auxili&ry feature,| This project does

not eppear to be an economic s@lution for present needea. Studigs»were also made

of the poaaibility of b@th pumping én& gravity diverai@n from the Delaware to th@
Raritan Besin. These Btudiea may\have considerable Bigmificancé in ccmnectiom
with aupplies adequate to the year 2000 and- will be pre@enﬁeﬂ i& more detail in
the Fimal Report. ; . T - o | l

PASSATC RIVER BASIN S !

The Pasgaic Great Reservoir 1¢¢ated above Little Fhllg’(surface arsea
nearly 40,000 ecres) and the Long HI11 site located above Millington (surface

:development

~mrea over 15,000 acres) ere no longer femsible due to extensive
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"'v“'in detail elsewhere in the reporto

quality of the water-requiring'high treatment costs. , ‘

» within the reservoir areas; The: Corps of Englneers" proposed Conservation

B Pool near Little Falls is primarily a flood control project. The Charlotte- -

burg site on the Pequannock River, the Point View 31te on.a trlbutary of the

Ramapo River, end the Longwood Valley site on the Rockaway River are dlscussed .

RARTTAN RIVER BASIN

The Raritan Reservoir 51te at the confluence of the North and South
Branches (surface area over 30,000 acres), thc Bunnvale, Long Valley and Vernoy
sites on the South Branch, end the Ralston and Pleasant Valley 81tes on the
North Branch were studled both in the‘field-and office. These sites for &
variety of reasons are'nojlongerjeonsidered to bebeconomiCally feasiblere
| The Dock Watch Hollow 81te, in the Second Watchung Mount'ins wag

studied in some detail, but is consmdered to have 1nsufficient capacity for .

the type of supply required° The six small dem sites on the RaritJn River and

N

its tributarles asg proposed by Elizabethtown Water Co. were thorou%hly checked -

by operational studies and prelimlnary estlmates of construction costs prepared,

OTHER RIVER BASINS

A proposed site on the Wallkill River near Sussex indicaﬂes a depend~

» able yield of 100 million gallons per day. However, the project appears not

. to be practicable due to development in the reservoir area, to the long,‘costly

tunnel required to deliver the water to Wanaque Reservoir, and to the poorv

Reserv01rs on the Mullica and Wadlng Rivers interconnected by a canal

have been proposed for South Jerseya Further consideration of this(proposal

» will involve the alternative of developing ground water supplies ‘in thig area

which is discussed in the ground water section of Chapter Iv and will be treated

in greater detail in the Final Reportg ’

PROPOSALS TO MEET NEEDS OF NORTHEASTERN METROPOLITAN REGION

~ The population and water consumption studies in Chapter 1 indicate
that the only eritical area at the present time is the NortheasternlMetropolitan

Regiono. These studies likewise indicate that the demand may exceed available

dependable supplies by 1960 or 1961 vhen a maJor new system can be completed

and that even with the completion of a new 200 million gallons pér Tay supply
the demand may again approach dependable yieldss less reasonable reserve, hy‘
1975. Therefore, in order to satisfy the needs of the Northeastern Metropolitan
Region until the year 2000 three stages of development are necessary* -

III~2
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1 Immediate expansion of ex1st1ng supplies to provide for needs’ to 1960. v
2. A maaor new supply to provide for an 1ntermed1ete stage to the year 1975.
5:3;j Additional major supplies to prov1de for needs to the year 2000. '
o In this Preliminary Report recommendations designed to cover only the
v first two stages are made, the third stage being a subject left for the Final
: Report.

‘PRDPOSED EXPANSION OF EXISTING SYSTEMS :

Officials responsible for operation of the existing water supply
systems, both public and prlvate, are cognizant of the need for development of
'vadditional supplies to meet the needs of increased population and industrial
| expansion in their own or adjacent service areas. Numerous projects have been
proposed, but to date none have been executed or started, with the exception of |
- preliminary work on the deForest Lake Reservoir on the»Heckensack River. The
mejor proposals for expension which heveibeen considered arevexplained'briefly
in‘the following'peragrepnsol.Thevincreesed jields of the various systems'ere‘

. sumarized in Table &, - ' A R
| PEQUANNOCK SY: SlSTEk

A report has been prepared for. the‘City of Newark on a new reservoir
with & storage capacity of 2.9 billion gallons at Charlotteburg Pond and for
diversion of flows from Farber Brook to the eXisting Canistear Reservoir. Hith -
the ccnstruction of these two enlargements, the meximum economic development of -

‘ the Pequennock bas1n will have been achievedovf |
Operation studies show that the’yield of the system during thevmost

severe drought of record (1900—01), assuming that 25 percent of the storege

capacity will be held in reserve, could be increased from 46 to 53.4 million

vgallons per day by these proposed projects, ' uhich are estimated to cost

about $8 640, 000. Included in ‘the estimeted cost are funds for construction

of a new treatment plant and pipe lines frem Chsrlotteburg and Echo Lake reser-

vvoirs to the existing Pequannock aqueduct. The proposed arrangement will increase

the aqueduct capacity from 81 to 90 million gallons per day" by increasing the

'hydraulic gradient@ '
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'PASSAICA VALLEY SYSTEM

The Passelc Valley Water Commlselon"s supply from the Passaic River
at Little Falls depends upon direct flow diversion w1thout beneflt of reservoir f
 storage.r A report has been prepared for the Comm1331on on.the fea51b111ty of

'7'increaelng the dependable yleld of the system through the oonstruction of a
‘  reservoir at Point View on a trlbutary of the Ramapo Rlvera The reservoir, S
rwith a capaclty of 2. 8 bllllon gallons, would be fllled durlng,perlods of high |
‘ flows by pumping from the Passalc River at Little F'allea Stored water would
be w1thdrawn when the river flow at thtle Falls is below system requlrementsg
In determlnlng the dependable yleld of the system after construction :
of Point'View Reserv01r, it was assumed that the proposed expensione of the |
Pequannock end Rockeway systeme would have been completed and that the flowe i
available at Little Fhlls would be reduced from the historic rates by operation ‘
of the expanded upstream systemso After tne'reductlon, the dependable yield‘
‘of the Pagsaic Valley Weter Commission syetem could be increased during the
driest period of record from 35 to 90 millien gallone per day@ The existing
direet flow euthorizationrlimits the Gomm1581on to, a.dlversionrof 75'million ;
| gallons per day and the" addltlenal eupply would be ebﬁeined from fleed waters
stored in Point View Reservoiro B
. The coet of the propoeed projeet ineludlmg the cost of edditional
plpe lines, pumping equlpment and enlargement of the eeegul&tien baein end
-filter plent, to serve an average demand of 90 milllon ‘gallons per day9 is
‘eestimated %o be $10, 000 000. ‘
| In the event additlonel sites for etorage reservelre can be found
at a reasonable cost in;the Pessale River basin, addltlonel'poteble supplies
could:be developedAby-regulation ofrflood flows. fThe‘Army’Cohservation Pool,
;propoeed as e-feature of'a floodreontrol.progeets'would develop an additional
. supply of lZQ million gallons per day efvpoteble water. This project, however
'requires 2 major federel'eppropriatien fer flood conerol and subsgtantial -
: Sfate OrvLocel»fuﬁdsaye -
ROCKAWAY SYSTEM

Plans for expansion of the Jersey Oity system lnclude the 1neta11au
- tion of flashboarde to increeee the usable capacity of Boonton Reserv01r and
'construction of an addltlonal reservoir on the upper Rockeway-River at Longwood
Valley.  This construction will complete the development of the Rockawey River

v’_beain. The fleshboards, for which & contract has recently been awarded, will
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reise Boonton Reservoir leﬁel 3 feet and increase the-useble oapecity'froﬁ o

} 7 S»to 8'3 billion gellohsu Prellmlnery estimates are being prepared for the

Longwood Valley development whlch is expected to COut approx1mately $3 500 0009}
‘ Operatlon gtudles lndlcate that the proposed expan51ons will increase ‘

vthe dependable yield of the Jersey Clty system from 68 to about 82 6 million |

gallons per day. The capa01by of the Jersey Glty aqueduct leading from Boonton

Reservoir is reported to ‘be. 100 million gallons per daye It is probable that

‘ jincreased balancing reserv01r capaclty wmll be necessary to properly service V,l

‘peak loed,periods at theoexpanded—dellyery rate.

| HACKENSACK SYSTRN | |

Addltional storage capaelty is now. under construotlon in New York
lState hy the Spring Valley Water works and Supply Company, a subsmdlary of the
Hackensack Water Gompagy@ The capaclty of the new reservoir - to be named
‘(“deForest Lake Reservco:"Ll.'r";'m will be 5@6 blllion gallons and it w1ll control a
drainage’area-ofiapproxiﬁately 26 square'mmlos of the upper reaches of the

» Hackensack River. The new projeot wmll develop a dependable yield of 20 million
gallons per &ay@‘ It 1s understcod that the full 20 mlllion gallons per day will
be available to the Hackensack Water Company for a few years until requlred by
i «the Sprlng Valley ‘system in New York Statee‘ .

| Water will be delivered from the new reservoir to Oradell Reservoir
“via natural streem channels and, through co02 oinated operation of the two

| reservon.rs9 a yleld greater than 20 million gallons per day may posalbly be |
vobta;nedo

ELIZABETHTOWN WATER COMPANY SYSTEM

The Gompany has proposed the development of storage facilities on

the Rariten Biver snd its trlbutaries upstream from its dlver81on point.

Avelleble topographlc maps indlcate that a total usable storage capacity of
about 33 billxon gallone could be developed at six reservoir sites. The .
. estimated dependable yleld of‘the oomplete development9 on the basis of pre-
liminary studies, is 144 million_gallons per day, at the'diverSion point neaf
i Bound Brook, aesoming ﬁhat 25 percent of the stofage capacity would be held in
reeerve:end that-thebflow below ﬁhe diversion point would bevmaintelne@ at not
less theﬁilBO million gallons per day.  This would represent an lncreased supply
:of’lZA,million gallons §er day over the exieting'supply of 20 million gallone |
per Qay taken withoutletorage from ﬁhe Rarltan Rivei‘s This proposed development

cannot be considere&\ehtirely 2s an expansion of an existing supply, since the
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final withdrawal would be more than seven times the‘amount now teken from the
'river. This project could not be carried out 51multaneously w1th another major
development depending on Raritan water°

Preliminary cost estimates of the Elizabethtown proposal’ indicate that the
sixidams'and reservoirs alone, including land acquisition, would aggregatevabout '
$22,000,000. Insufficient information is available about the transmission.and :
distribution rlans of the Elizabethtown Water Go?s propoSalito prepare an_accurete, | g:f
‘estimate of the total projecto However,'the distances involved are approximately- RN
the same as for the Chimney Rock Project and, therefore, the total costs, including
the construction_of new pumping, treatment,and transmiss1on facilities will be at
1eestvthe’same and'probably higherithan.for the comparable features of Chimney~Rock."'

The project is a feasib&e one and has some desirable features, particularly
the maintenance of a minimum flow of 130 million gallons per day in the Raritan
River. However, due to the shallow storage in most of the proposed reservoirs and
the large area of water surfeCe (6,300 acres) the quality of the water would not
“be equal to either”Chimney‘Rock or Round Velley. Operation and Maintenence costs
for the Elizabethtown prouosel are certainzto be higher end wiil result‘in a
higher unit cost of waterrcompared‘with Chimney Rock,. Finally, the Elizabethtovn
rproéosal has more limited possibilitiesrthen Chimney Roeck for the developmentbof
the Raritan River as a major,weter resource. ' |

' For the above reasons, the Elizabethtown proposalvwes eliminated as en

1_alternate method for development of the Raritan. It is likely however, that one
or more of the reservoirs proposeﬂ under the scheme would be useful in the future
for augmenting the flow in the river during dry periods. It is also believed that
additional supplies for the Elizabethtown Water Coe can be made available from the
Delavare and Raritan Canals and that water can be wholesaled to- the Company from
Chimney Bock at an attractive price@ A

-DELAWARE A] AND RARITAN CANAL

The State of New Jersey has the right by U.S. Supreme- Court decreez to

© divert 100 million gallons per day from the,Delaware River Basin without com-
pensation. Existing contracts for weterloeliveries from the Delaware and Raritan
Canal chargeeble to this allocation amount to 47;7 million gallons per day and
total losses throughout'theflength,of the canal are estimated to smount to 25

‘million gallons per &ay° The total 1ength of the canal from the diversion point s

'.on the Delaware River at Raven Rock to New Brunswick is about 58 miles, of which v”

about 35 miles are 51tuated in the Delaware Bagin. It may be assumed that the

Tii-6



losses which oceur from the canal in the Delaware Basln are not subJect to the .
100 mill ion gallons per dayrrestrlctlon, On thls ba51s,.and assumlng adequate -
'carrying capacify, the'canal could be utilized to delivef727 3 million gallons
v-per day, plus any portion of ths 25 million gallons per day loss not chargeable

~to the limitation, in addltion to the presently contracted flows.'
~ TABLE 8
' POSSIBLE EXPANSIONS OF EXISTING SURFACE WATER SUPPLY SISTEMS

IN NORTHERN NEW JERSEY -

- - Dependable Yield Increase
. Source of Water, K Million Gallons in Yield

Main ’ Per Day . Million
: River - L Existing Expanded Gallons
sttem Operator o _Basin  Sub-basin = _System _System - Per Day
\City of Newark L '~ Passaic Pequanmock 46 %k7”53.4 : 7.4
City of~Jerssy City . ﬁa ‘Passaic: Rockaway 68 82.6 : .14.6
Passaic Valley Water Commission Passaicl Passaic 35 90 - 55
State of NeW’Jerssy';/, ' Delaware Delaware ' ,47,72/ 903/' - 42,3
_ Elizabethtown Water Co. - Paritan (Millstome 20 © L4 124.0
- : , : : (Raritan . SR '

1/ Delavare and Baritan Ganal

2_/ Total of exlstlng contracts, which are less than the
supply which.is legally and physically deliverable.

3/ Assuming that 35/58 of the 25 million gallons per day -

canal loss would not be subject to the 100 million
gallons per day divers1on restrlctlon.

PROPOSALS FOR FIRST MAJOR SUPPLY DEVELOPMENT

After examlnmg the msrits 5 under 1955 conditions, “of the developments
previously proposed, includlng expansions of existing systems, it was concluded
that the relatively undeveloped Raritan River is the loglcal source to meet ths
intermediats futurs needs of the Northeastern Mstropolltan Region. Furthermore,
ths Round Valley and Chlmney Rock 31tes were found to be the only major storage
'sites capable of supplying the demand at reasonabls cost. Plate 8 shows the
general locations of the Round Valley and Ghimney Rock Rsservoirs and the intake
and transmission aqueducts for these schemes. The primary problem in comnection
| wifh the new Raritan Rivar supply was, therefore, the'necoss1ty to‘maks a
| tﬁorough comparative study of thsse two reseruoir sites. This study was carrisd‘

out in detail on the basis of the two stages of development proposed for Round
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Valley, 70 mllllon gallons per day in the flrst stage and 200 mllllon gallons‘y
per day in the second stage.- The result of thls study in summary are as:

follows.¢uv'

f'~water Sources,‘Pumning Statlons and Pumping

L Round Valley would take an average of 70 mlllion gallons per

. day frcm the South Branch of the Rarltan River at Hamden and B

will requlre for this first stage a pumping capacity of 200 - i:vjj,v -
: mllllon gallons per day° The dlstance from Hamden to Round o

;’Va11ey is 3.3 mlles and the statlc 1ift is 200 feet. This

 is the lim;t of the supply that can be taken from the South-

BranchIOf'the Bariﬁan River. ’Fof‘further development the

Round Valley Project must go to the Delaware River. The'
second stage proposal is to dlvert 130 million. gallons per day

from the Delaware River at Frenchtown, a distance of over 14

~_miles from the reserv01r with nearly six miles of required

tunnel construction. The Delaware diversion will necessitate

an additional 200 million.gallcneiper day of  pumping caﬁacitj;

’ The pumpihg head ffom Frenchtown%to Round Valley is approxi—
:mately 260‘feet. | |

The Chimney Rock Project would take water from the Main Branch

“of the Raritan River at Bound Brook and also have available to

it at approximately the same location the flow of the-yillstone
River and Delawareland Rariten Canal. In order to provide a
eafe yield of 70 alllion'gallchs:per day,.pumping»caﬁacity of
llOvmillion galldns per day will:be required. A &ependable’
supply of 200 milllen gallons per‘day can be provided with 380
million}gallons pefyday of pumping capacity. The Chimney Rock
Project would be able to take up to an average 180 millien“
gallone per day from the Raritan River without lowering the

downstream flow below 130 million gallons per day, The remain—

ing 20 million gallons per day of the 200 million gallons per

day project wnuld be taken from available surpluses in the

'l’Delaware and Rarltan Canal, The static 1ift from Bound Brook

to Chimney Rock iS'approximately 240 feet and the distance 2.6

miles. . The avefaée pumpinglheadrat Chimney Rock is the same for
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Valley, '70 million gallons per day in the first stage and 200 million gall 0 18
per day in the second stage. The result of th:l.s study m summary are as ;
o follows: Lol IR

o »Water Sources _Pum in Stations and Pum in Mains

und Valley would: take an average of 70 million gallons per

day from the South Branch of the Raritan River at Hamden end T

will require for this first stage ‘a pumping capacity of 200

o mill:n.on gallons per day. The distance from Hamden to Round

s "Valley lS 3 3 miles and the static 1ift is 200 feet. Thls :

‘is the limit of the supply that can be taken from the South
Branch of the Barltan River For further development the
.VRound Valley Proj ect must go to the Delaware Bivero - The

' second stage proposal is to divert 130 million gallons per day

from the Delaware River at Frenchtown, a distance of over 14

'miles from the reservo:l.r with nearly six miles of required

tunnel construction-. The Delaware diversion will- necessitate

an additional 200 mllion gallons per day of pumping capacity.

“ The pumping head from Frenchtown to Round Valley is approxi— :
mately 260 feet.» : : |

The Chimney Rock Project would take water from the Main Branch

of the Raritan River at Bound Brook snd also have available to
it at approximately the ‘same 1ocation the, flow of 'the Mill’stone
River and Delawe.re and Baritan Canal. In order to provide 8 .

safe yield of 70 million gallons per day, pumping capacity of

110 million gallons per day will be- required. A dependable

' supply of 200 million gallons per day can be provided with 380

 million gellons pe__r day of pumping capacity, The Chimney Rock

Project would be able to teke up to an average 180 million

gallons per day from the Raritan River vithout lowering the

downstream flow below 130 million gallons per day..~' The 'remain-

~ing 20 million gallons per day of the 200 million gallons per

day project would be taken from available surpluses in the

: .Deleware and Raritan Canal. The static lift from Bound Brook

to Chlmney Bock is approximately 240 feet and the distance 2.6

miles. The average pumping head at Chimney Rock is the same for
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1. Imediate expansiou of existing supplies togprovidéffor:neédsstotleéo,
2. A uejof néew. supplt'to pfovide for an'intenmediate stage-to'thelyea: 1975.

: 3.‘ Additional msjor supplies to prov1de for needs to the year 2000,

‘ | In this Prellmlnary Report recommendations designed to cover only the -
~ first two stages are made, the thlrd stage being a subject left for the Final

~ Report. | |

~ PROPOSED EXPANSION OF EXISTING szsmEMS

"Officials‘reeponsiole,for operation of the existing water supply"
gystems, both public andlprivate, are cognizent of‘the need for dete;opuaut of
~ sdditional supplies to meet the needs of increased population and industrial
expansion in their own or’edjacent serviee aress. Numerous projectslhave been
proposed, but to date none have been executed'or‘sterted? with the exCeption'of
prelimineri work on the deForest Lake‘Reservoir on the ﬁackenSaok River. The
usjorvprobosals for expansion which havevbeen considered,are explained bfiefly
in thevfollowing peragraptse' The inoreesed yields of the various systems are
summarized iu Taole 8. o | | |

PEQUANNOCK SYSTEM

A report has been prepared fer,the City of Newark»on e’new reservoir
with & storage capacity of 2.9 billion gallons at Charlotteburg Pond and forv
diversion of flows from Feiber BroOk to‘the existing Canistear Reservoir; With
~ the constructlon of these two enlargements, the maximum economic development of
:the Pequannock ba31n will have been achieved. ' |

0peretion studies show that the yleld of the System dnring the mest
rsevere‘drought of record'(1900—01), assuming.that 25 percent of the storage
capacity willtbe held in feserve, could be inoreased from 46 to 53.4 million
,gallonstperbday by tﬂese propOSed projeets, which are estimated to costv
eboutv$8,6403000, Ineiuded:in the'estiuated cost are funds for construction.
VOf & new treatment plant end pipe 1ines from Chsrlotteburg and Echo Leke reser-
voirs to the existlng Pequannock aqueduct. The proposed‘arrangement will increase
the aqueduct capaeity from 81 to 90 mlllioo gallons per day by increasing the
;hydraulic gradient. |
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© PASSAIC VALLEY SYSTEM

’ The Passalc Valley Water Comm1361onws supply from the Passaic River
at Little Falls depends upon dlrect flow diversion w1thout beneflt of reservoir'

stcrage. A report has been prepared for the Commission on. the fea51billty of

‘ uincrea51ng the dependable yleld of the system through the construction of a

reservoir at Point View on a tributary of the Ramapo Rlver«; The reservoir,

with a cap301ty of 2.8 bllllom gallons, would be fllled durlng periods of high

"kflows by pumping from the. Passaic River at Little Falls. Stored water would

be w1thdrawn when the river £low at thtle Falls is below system rrequirementse

In determlnlng the dependable yield of the system after. construction
‘of Point View Reservoir, it was assumed;that the_propased.expansions of the i
Pequannoék and Ro¢kaway'S§sﬁems would havé been completed and that ﬁhe flows' _
availablé‘at Little FﬁllS'would be‘redﬁCed from ﬁhe histériq rates bj opeiation '
of the expanded upstream Systemso Afﬁér the’reduction”>the dependable'yield
of the Passaic Valley Water Gammission system ‘could be increased during the
driest period of record fram 35 to-90 million gallons per day. The'existing
direct flow authorizatlon limits the Comm1531on to a dlversion of 75 mlllion'_
:gallons per day and the addltional supply would be @btalmed from flood waters
’1stored in Point View Reservoiro

The cost of the proposed project 1nclud1ng the cost of addltional
,plpe lines, pumping equlpment and enlargement of the cgagulation basin and
filter plant, to serve an average demand of 90 million gallons per day, is
estimated to be .4,;10,000 000. ' ’ o

In the event additlonal 51tes for storage reservoirs can be found
aﬁ a‘reasonable cost in;the Passalc Rj.ver_basin2 additional potable supplies
‘coﬁld be developed by regulation of fiood‘flowsa The Army Cdnsérvation ?001,
proposed as‘a featﬁre bf’a flood cdntrol.prqjects,wquld develbp an additional
suppiy of 120 milliénvgallons per daj-of potable waterq Ehis project, however |
| requirés a major federﬁliapﬁrqpriatién for flood control and substantial
State or Locel fuﬁdso . |

ROCKAWAY SYSTEM

Plans for expansion of the Jersey City system include the 1nsta11a«
tion of flashboards %o increase the usable capacity of Boonton Reserv01r and
~construction of an addltlonal reservoir on the upper Rockaway River at Longwood
\Valleya This construction will complete the development of the Rockaway River

" basin. The flashboards, for which a- contract has recently been awarded, w1ll
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.lfaiée Boonton Resefvoir l%vel 3 feet end increasé the-ﬁséblé‘capaciﬁyfffém

»i7 5 1o 8 3 5illion géilénéu Preliminary estimates are belng prepared for the
;E‘Longwood Valley development, whlch is expected to COut approx1mately $3 500 000w
Operatlon gtudles lndlcate that the proposed expan31ons will increase :
' the 'dép:endable"yield of .the Jersey City system from 68 o about 82. 6 million
galloﬁs per day° The capaclty of the Jersey Glty aqueduct leadlng from Boonton
‘”Reservoir 1s reported to- be 100. mlllion gallons per day. It is probable that

'increased balancing reserv01r eapaclty will be necessary to properly gervice

, peak load periods at the. expanded dellvery rate.

HACKENSAGK SYSTEM

Addltlonal storage capaclty is now under constructlon in New York
- State by the. Sprlng Valley Water Works and Supply Gompany, a sub51d1ary of the
: chkensack,%ater Company0 The capaclty of the new reservglr - to be nemed
'ﬁgchrest Lake Béservoiré @ will be»soé billion gallons aﬁd'it will‘contrdl a
 drainage area of épproximatély 26 Square.milés of the upper reacheS'@f the
‘Hackensaék Ri&er@ The mew project w1ll develop a dependable yield of 20 milliom
gallons pér dey. It is understcod that the full 20 m;llion gallons per day will
be avallable to the Hackensack W&ter C@mpany f@r a few years until requlred by |
' 7the Spring Valley system in New York State, |
Water will be dellvered from the new reservoir toé Oradell Reservoir

via n&tural stream channels ands through coordinated operation of the two
reservoirsﬂ.a yield.greater than 20 million gallans_per dey may possibly b@’
obtained. ‘/ |

ELIZABETHTOWN WATER COMPANX SYSTEM

7 The Campany has pr0pesed the development of storage facilities on
the Raritam\ﬂiver_and its ﬁrlbutaries upstream'from its diversion point.
. Available topographic maps indicate ﬁhat a tatél usable»Storage capagity.of
aboutb 33 billion galloﬁs could be developed’at gix resgervoir sites. The
- @atimated dependable yleld of the complete developmentz on the basis of pr@m
vliminary stu&ies$ is 144 million gallons per day, at the diverslon p@in% near
Bound Brook assuming that 25 percent of the storage capacity would be held in
reserve end that the flow below the diversion point would be malntained at not
"less tham 130 million gallons per daym This wcmld represent an increased supply
of 124 million gallons per day over the existing supply gf 20 million gallons
per day teken without stmrage from the Raritan Riverg( This proposed development

cannot be considered entirely as an expunsmon of an existing supply, since the
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final withdraval would be more' than seven times the amount now tsken from the
1river. This‘project‘could not'be carried out simultaneously with.another najor~
'development depending on Rarlten water.

» Preliminary cost estimates of the Elizabethtown proposal ‘indicate that the
six dams and reservoirs alone, including land acquisition, would aggregate'aboutb'
$22, 000,000 Insufficient information is available about the transmission~and
distribution plans of the Elizabethtown Water Co's proposal to prepare an accurate
estimate of the total project. However, the distances involved are approximately |
the same as for the Chimney Rock Pro;ect and,‘therefore, the total_costs, including
the construction of‘neu pumping,'treatment and’transmission facilities will be at‘
t least the same and probably higher than for the ccmparable features of Chimney Rock.*
The progect is a feasible one and has some desirable features, particularly
- the maintenance of 8 minimnm flow of 130 million gallons per day in the Raritan
River.‘ However, due to the shallow storage in most of the proposed reservoirs and
the large area of water surface (6,300 acres) the quality of the water would not
be equal to either Chimney Rock or Round Vallej. Operation and Maintenance costs
for the Elizabethtown proposal are certainito be higher and will resultlin a
higher unit:cost of water compared with Chimney Rock. Finally; the Elizabethtown
;proposal has more limited possibilities than Chimney Rock for the development of
| the Raritan River as a maJor water resource.

For the above reasons, the Elizabethtown proposal was eliminated ag an .
_alternate method for development of the Raritan. It is likely however, that one
or more of the reservoirs proposeﬂ under the. scheme would be useful in the future
for augmenting the flow in the river during dry periodse It is also believed that
additional supplies for the Elizabethtown Water Co. can be made available from the
Delavare and Raritan Canals and that ‘water oan be wholesaled to- the Company from
'Chimney Rock at an attractive priceo

 DELAWARE AND RARTTAN CANAL

The State of New‘Jersey has the!right, by UaSQ-Supreme‘Conrt'decree,=to'
divert 100 million gallons per day from tne Delaware River Basin_without-come
pensation. ‘Existing contracts for water deliveries from the Delaware and Raritan
Canal chargeable to this allocation amount to 47.7 million gallons per day and»
total losses throughout the . length of the canal are estimated to amount to 25
.million gallons per day. The total length of the canal from the diversion point
on the Delaware River at Raven Rock to New Brunswick is about 58 miles, of which

about 35 miles are 51tuated in the Delaware Basin. It may be assumed that the



‘lQSSes ﬁhi¢h,bccﬁr from‘thefcaﬁalbin the Delaware Baein are not sﬁbjecfbto thevv.
106-mil‘ion gallons per deyffestriction, ‘On this basis, and assumlng adequate :
carrying capacity, the canal could be utlllzed to deliver 27 3 million gallons ‘

v.per Qay, plus any portion of the.25 million gallons per,day loss not chargeable,\

: io the,1imita£ion,-in‘addition to.the‘presently contracted flows.

| TABLE 8 |
 POSSIBLE EXPANSIONS OF EXISTING SURFACE WATER SUPPLY STSTEMS
IN NORTHERN NEW JERSEY - |

' _ ‘Dependable Yield TIncrease
_Source of Water Million Gallons in Yield

Maein . v ' Per Day .~ Million
_ S : River - Existing Expanded Gallons
_ System Operator __Basin _ Sub-basin _System _System ' Per Day
city of Neﬁark . Passaic Pequannock 46 - 5344 ‘7.4-
: City of Jersey City o Passaic Rockaway 68 82.6 14.6
Passaic Valley Vater Commission Passaic Passaic 35 190 : 55
: : R : ) ' , : S
State of New Jersey';/v o Delaware Delaware ‘ 47.72/ 903/‘ o 4R2.3
Elizabethtown Vater Co. ~ ~  Baritan (Millstome 20 ~ 144 124.0
L : ' (Raritan . o

Y Delaware and Rariten Ganal

2/ Total of ex15ting contracts, which are less than the
supply which is’ legally}and physioally deliverablee

. 3/ Assuming that 35/58 of the 25 million gallons per day
canal loss would not be subject to the 100 million
gallons per day divers1on restriction.

PROPOSALS FOR FIRST MATOR ‘SUPPLY DEVELOPMENT

After- examining the meﬁ.ts,- under 1955 conditions, of the developments
N previously proposed inoludlng expansions of existlng systems, it was concluded
that the relatlvexy undeveloped Raritan River 13 the logical source to meet tho
,intermediate future needs of the Northeostern Metropolitan Region. Furthegmore,
fhe Round Valley and Chimmney Rock siteS‘were foun& to.be the. only major3stofage
gites Capablejof.supplying the demand at ressonable costo Plate 8 shows the
* general locations of the Round Valley and Chimmey Rock Reservoirs and the intake
and transmission aqueducte for these schemes. The‘primary problem in comnection
wifh the new.Raritan~River supply,was,;therefore, the necessity to make a
‘thorough oomparative.study of theSe two reservoir sites,'vThis study was'carried'

out in detail on the basislof the two étages_of development proposed for Round
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Valley, 70 million gallons per day 1n the first stage and 200 million gallons

-', per day in the secomd stage.» The result of this study in summary are as‘f{
follows. ' -

| Water Sources, Pumping Statlons and Pumping Mainsv

: Round Valley would take an average of 70 million gallons per l:
day from the South Branch of the Raritan River et Hamden and
will require for this first stage a pumping capacity of 200 ‘

‘~lmillion gallons per day. The'distance from Hamden to Round
Valley is 3.3 mlles and the static lift is- 200 feet. This
- s the linit of the supply that can be taken from the South

‘VBranch of the Rarltan Riverg For further development the

| Round Valley Project must go to the Delaware River° The
second stage proposal is to divert 130 million gallons per day

© from the Delaware River at Frenchtown,—a distance of over 14

’milesvfrom the reservoir'with'nearly“six miles of required

 tunnel construction; The Delaware diversion will necessitate
an additional' 200 million gallons per day of pumping capacity.
The pumping headffromrFrenchtown;to Round'vallay is approxi-
mately 260 feet. : : :

'The Chimney Rock. Pro;ect would take vater from the Main Branch
of the Raritan River at Bound Brook and also have available to
- it at approximately the same locatlon the flow of the Millstone
River and Delaware and Rariten Canal. In order to provide a
safe yield of 70 million gallons per day, pumping capacity of
110 million gallons per day will. be required, A dependable
vsupply of 200 million gallons per day can be provided with 380
_]Imillion gallons per day of pumplng capacity, The Chimney Rock

Project would be able to take up to an average 180 million |
'gallons per day from the RaritaniRiver without lowering the
downstream flow below lBOImillion_gallons’per dey. The remain-
ing 20 million gallons per daybof the 200 million gallons per:

- day project wouldrte taken‘from‘available snrpluses in tﬁe
Delaware and Raritan Canalm The étatichlift from Bound Brook
to Chimney Rock is’ approximately 240 feet and the distance 2.6

' milea., The average pumping head at Chimney Rock is the same for
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the 70 million gellone per day scheme as for the 200 million
gallons per day scheme. Although Round Valley would have an
. ‘-iﬁitial pumping'ﬁead advantage‘fhis would be eliminated at

- the seoond stagefof development with pumping from Erenchtowﬁ.

v Differenees,in'ﬁempiﬁgcosts-for-the first stage de?elopment»
will also Ee7hegligible due to‘the shorter pumplng(line ffom
Chimney Rock and the Smaller pumplng capac1ty required, Chim-.
‘ney Rock has the advantage of being practlcally 1ndependent of
Delaware water in both stages of development, No agreement with
‘ the State of PennsylVenla, perm1881on of the Unlted States

| Supreme Court or compensablng reserVolrs on Delaware Rlver tribu ,‘:
'Vutaries-W1ll be requlred 1n order to develop 200 mllllon gallons
per day at Chimney Rock. Ghimney Rock‘has the further advantage
"«of belng capable of development for any quantity of supply between

170 and 200 mlllmon gallons per days

Réseweersibee o :
,Thelﬂoﬁﬁ&lValiéjﬁﬁesefigitﬁsite is occupied by epproximately 50
farmlfamiliesq'iThere»are no important roads,rreilways; utility
".liﬁee or buildiﬁés'in the site.» When'full the water level of
the proﬁosed reserv01r would be at elevatlon 380 eboVe mean ses. -
._vlevel for both the 70 and the 200 million gallons per day scheme.;
A Thtee &ams, thejhlghest of which will havecan'overall height of »

. 160 feet and théflowest 90"feet above the valley floor will be .

~.1L_required to seal off the reservoir. The distence from Round

Valley to the proposed termlnal connection in Ellzabeth is
. approximately 38 mlleso The land area of the proposed Hound
'Valley site is approx1mately 3, 500 acres and at elevetlon 380

:‘feet it w1ll 1mpound 49 billion gallons of water.

’,.The Chimney Rock Reservoir Slte (see Plate 9) contains approx1—
.;fmately 350 farm and suburban r381dences, There are no 1mportant
'hlghways or rallroads in the sxte, but the amount of road relo«
' 3cat1on will be greater than for Round Valley.» There ere norim-
portant public bulldlngs in the propooed flooded area. ~ For the

70 milllon gallons per day scheme the maximum water 1evel 1n the-e _i
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reservoir would be ét elevation 260'§bove'meén séé'ievel‘and"
B “for ZOO_miliiéﬂ galigns per;day ét:elevation 280e‘wa dams, 
onev165 feet high aﬁd the other 125 feét highlvill be needed
to form the reserVoir.‘ Théée'&ams will have7considerab1y '
'\shorter crests than those for Round’ Valley and consequently
- will be less cestly-to eonstruct,‘ The dlstance from Ghimnqy
: Rock to the Elizabeth connectlon is approx1mately 20 miles.,
The area of the proposed Chamney Rock Site 18.3,000 acres and
the water impounded for the 70 million gallons per day scheme
'1s 16 billion gallons at elevation 260 and for the 200 million

~ gallons per day schéme,.Bz‘billion gallons at elevation 280.

The»Bound Valley scheme has the advantages of elevatlon end
will dlsplace fewer familles. On the other hand both of these -
advantages are. 1arge1y off-set by the much shorter dlstance
between Chimney Rock and the area of water use. Booster stations
will be'needed for both»installations and cost'@ifferentials for
constructi&n; and operation of the ﬁoosters wili be small., Both
sites are geologicaily sﬁitable for reser&oir development aﬁd |
entirely feasible from aﬁ engineering:standpcintq Land acquisition

will be considerably more costly at Chimey Rock,

Trapsmission Lines
_‘The‘transmission 1iné to c§nvqy water from Rbund Vailey to Elizabeth
will be 38 miles'lqng. For the 707milliOn gallons per day stage the
line will be 72 inéhes infdiaméter to the»balancing'reservoir and
96 inchss in diameter from thelbalancing reservoir to Elizabethm
\F@r the 200 million gallons per day supply; two additlonal lines
similar to the one;@bove would be require&s or & total of 114 milqs

‘of pipeline.

The Chimney Rock aqﬁeduct would be'20.miles long and for the 70
million gallons per day schema would also require 72 inch diam
meter pipe to the balancing reservoir and 96 inch diameter pipe
from the-balancing‘reservoir_to»Elizabethq For the 200 milliom
gallons per day scheme, 2 additional lines would have té be laid

or a total of 60 miles of pipéline.
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Since‘the transmission lines are the most cosﬁly.item of

the proposed water developments, Chimney Rock has a very

1arge»ad§éhtage_begause bf its closer proximiﬁy to'the: |
area of water use. Some saving in the construction of the
second stage development may’be‘effected'byvuging'ava;ngle
: transmission line of larger &iameter, but this would only
be economically feasiblé'if there was &n-imﬁediéte‘demﬁnd

for the greater part of the additional water supply.

quality of Water

The quality of vater taken at Hamden will in the first
stage Round Valley scheme be better than that taken at :
Bound Brook for the Chimney Rock scheme. However,
treatment will be required for both waters and with |
modern methods an equally potable water suppiy can be
obtained in both instances with negligible differencea
in cost. When water is taken from the Delaware ‘River
for the second stage of Round Valley, the qualify will

decline and be about the same as at Bound Brook.
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COMPARATIVE CONSTRUCTION COSTS

70 MILLION GALLONS PER DAY SCHEME

Real Estate and Rights of Way ‘

Reservoir Gonstruction ﬂ

‘Pumping Statioﬁ and Pumping‘Main

Headworks including Treatment and Booster Pumps
vTransmission Main and Balancing Reser&bir

Total of Real Estate, Rights of Way
"And Construction .

Engineering, Legal and Adminlstrative Costs

Interest During Gonstruct on 5 years 2,5%
Total Es*imated Cost‘of_Project

Cost Per Million Gallons of System Capacity

Roﬁnd Valiey

. Chimnez:Rock

$ 4,895,000

14,145,000

4,450,000

5,500,000
23,450,000

$ 12,720,000

9,100,000
3,200,000
5,500,000

14,950,000

$ 52,440,000
3,600,000

'3,900,000

$ 45,510,000
3,000,000

3,300,000

$ 59,940,000

$ 51,810,000

$ 856,300,

200 MILLION GALLONS PER DAY SCHEME

Real Estate and Rights o# Way

Reservoir Construction

_Pumping Stations and Puméing Mains

Headworks 1ncluding Treatment and Booster Pumps
Transmlssion Main and Balancing Reservoir
‘Gompensating Reservoir  “

Total Real Estate, Hights of Way
‘And Constructlon

| Engineering, Legal and Administrative Costs

Interest During Construction 10 years 2.5% .

Total-Estimated Gost'cf Project -

Cost Per Millioﬁ Gallonsfof System Capacity"

III-12

$ 5,485,000

740,100

$ 14,810,000

14,145,000 9,290,000
22,550,000 9,odo;aodf
 '12,590,900 12,500,000
70,350,000 44,850,000
5,000,000
$127,030,000 90,450,000
7;800,000; 'v5,7oo,odo
8,800,000 v6,5oo,6oo
$143,630,000 $102,65o,009 |
$ 718,150 § 513,250



CHAPTER IV ;‘ B

FINDINGS AND RECOMMENDATIONS

STATE-WIDE WATER SUPPLY CONDITIONS

Hydrologic studies ahow that taklng surface and ground water supplies i

- together, there is ample water within the State of New Jersoy to provide for

":fforeseeable needso The question of whether or. not all future requirements

f'shall~be developed entireLy from-intraastate»waters will require'oarefdl

economic comparison with proposals for the use of interwstate wateraa Thié -

i question will be dealt with in the ‘Final Report° ~

o While locallzed water problems of minor magnitude exlst in varioua
p..parts of the State, the only crltical condition at present that requlres '
.attention of the State Government is the supply problem for the Northeastern

»‘Metropolltan Regiono

| 1T:pREcoMMENDAT10N FOR NORTHEASTERN METROPOLITAN REGION

1. For Augmentigg,Existing;Supplies
o :As set forth in chapmer III, the water requirements of the
; Northeastern Metropolitan Region:shouldrbe meet by three .
: separate stages of development° ‘The first‘otagevwould _
- provide for the needs until 1960 or 1961 during “the period B
: ;required for‘the constructzon of a major addltion to the
ﬂNorth Jersey supp&ya To aocomp&ish this it is recommended
;that steps be taken to encourage the owners to construct or -
for the.State to. undertake‘the oonstruction of’ eniargements
. of three of the major public water supplies in the reglono ‘::
These improvaments are-'f

| Kdditiondl Safe Yield  Estimated f’

| R p Million Gallona Per Day . __Cost
'?'pNewarkaequannoek _ ?ffffrfp"'“i" 7 04{,V'. o :sfsgﬁgo,ooopi
'iJersey CltymRockaway yp"b_[;\rprf,xl f14?6 o o' - _»p3,5dd,906fr=lp{rv
' QPassaio Valley Vater Comm1ssron ; < ‘ééig rpx o 1¢;060;b001r;1 ‘”

"«'t”°"°a1 ,‘77‘.0 o .‘4322;140;0001:.

7 ,These improvements would add 77 milllon gallons per day to the =
o .r;'r’total dependable supply of ‘the Reglon at the low cost of

. j  $287,000 per mlllion gallons of capacity._l
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' ;In order to realize the full benefit from the recommended
-:v‘eyPassalc Valley Water Comm1551on development 1t w111 be :ﬂ
l‘”inecessary for the State Water Policy Council to approve an
4gincrease in the Commission“s taking from the Passaic River

| from 75 to 90 million gallons per da;y°

5 2; For the MaJor Intermedlate Snpply : ;
';T'ZIn order to assure an ample supply of water for the estimated :
g demands after 1960 it will be necessary at the earliest possible |
"1moment to undertake the planning, acqulsition of land for and
B construction of a major new water supply systemo For this
,k,‘deve10pment the execution of the 70 million gallon per day |
‘~lscheme of«the Chimney Rock Project is recommendede This finding_‘
"was reached after careful consideration of all of the factors
set fcrth in the preceding Chapter, particulerly the differencee ;
;-in the availability of water and the large cost differential in .
: both stages of development 1n Iavor of Chimney Roeko_

‘ In conjunction With this development it is also recommended
;'that the dams be constructed to full height needed for the
‘second stage end that land takings for this ‘stage be made at
vthis time. The estimated cost for this is ag fellows,

Total Cost for 70Jmillion‘gallons per day Ghimney_'
Rock Development Including Dam Construction for 200

nillion gallons per day Stage o S $5l,810‘006v
baditional Land Tekings 2,050,000
Total Gost o | S $53,8603000 :

The system should later ‘be expanded to the 200 million gallone
- per day stage either in appmcpriate subastages or at one time
»as the growth of the Region may require°,~,

‘3, For Major Supplv to,Iear 2000
In the studies for this development the utllization of the
»Round Valley Reservolr site w1ll be con81dered with other
'alternate possibilitiee0 The Round Valley site eould assume -
Vimportant 1ocal eignificanee if the indications ‘pointed to a
’ large industrisl and urban expanslom in Scmerset, Countyo
V’Recommendations for water developmente adequate to the year

2000 will be made in the Final Reporto
FINDINGS AND RECOMMENDATIONS ON THE EXPANDED USE OF GRO UND—WATE

' An eetimate of the use of ground»water in Nev Jersey 1n 1950 indicates
that somewhat more than 500 million gallons are used each day for all purposeem
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Of this, about one-third 1s used for municipal supplies, one_ham$ is withdremn

by industry and approximately onemsixth for rural and irrigation uses comhﬁned |
Most ground=water problems in New Jersey result from the local

demand exceeding the capacity of the local waternsupply installations, or

_because of pollution or - contamination of the supply, rather than because of

any widespread 1nadequscy of the groundawater resource itselfo. However, over-
development has occurred in a few places where ‘the quantity of groundeater
available is less than the requirements of the localltyﬂ_ For the most part,

areas in which the demand has exceeded the supply are underlain by rocks of

- the Piedmont Plain or the Highlands and Appalachian Valley Geologic Provinces |

in- which the storage and movement of grcundmwater are generally unfavorable.
In New Jersey"9 except perhaps in the Piedmont Plain, changes in the

chemical quallty of ground«wuter supplies appear te be & more serious problem

at present than that of exceeding the dependable yielde The withdraual of

‘ groundnwater is always accompanied hy a 1owering cf water levelsw if water

of undesirable quality is present near wells, the gradient that is established

toward the wells as soon as w1thdrawa1 begins may cause the undesirable water

‘to enter the wellss As a result many wells near the coast or ad;acent to S

areas of brackish water, such as. inland bays and tidal streams, no longer

produce fresh water. Occurrences of contamination by salt water are numerous ;

‘along the Atlantic Coast from Cape May to Newark and along Delaware Bay below

the Camden area.’ v 7 » ( ‘
Vells polluted by industrial wastes are more spotty in their occurw
rence but as would be expected, they are more- llkely to present problems 1n '

the manufacturlng areas of the Northeastern Metropolitan Reglon, and along the

Delaware River below Ca;mdeno In some cases, 1ndustr1al pollution is so limited
| as to affect only the wells of the 1ndustry respon31ble for ths pcllution, but -
‘ in other cases, a 81ng1e souree of pcllution may “be ev1dent throughout a
.’neighborhood of con81derable s1ze° Where water infiltrating from streams or.
'rivers furnishes an appreciahle part of the water obtained from wells, pollution
»of the surface ‘sources may seriously detract from the usabllity of the- ground-
7»1 water° In the PhiladelphiamCamden area, where well supplies are maintained in

vconsiderable part by recharge from the Delaware River, the industrial pollution

in the river water is of increasing concerno -
r Although a large amount of 1nformation has been gathered 1n numerous
local.areasgﬁknowledge of New Jersey&S»groundmwater resources on a state~wide
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4. Broviaion %ﬁcﬁI&-bé made to,obtain and hold in reéefve'for futuré .
use some of the‘moré favérable ground-water reservoir aréas iﬁ the interior |
Plain of~éénﬁralv&nd'80u£hern New Jersey. The Pine Barréns area, of whiéh~the’
¥Wharton Tract is a partg 18 one of the most favorable ground-water pmavinces
in the Eastern United States. The undeveloped nature of the terrain, the '

‘abundance of gruundnwater ip storage, the quantity and quality of water
psremnislly avaiﬁabie from redharge and the nearneaa to pmesent and future
large cemtera of population and industry are Justification for action now by
) Athe State to obbtain end hold for wutermsup@my purposes tracta that will supﬁle— :

" ment the needs of such areas &8 Cstiden,  Atlentic Ci'by, Asbury Park and others.

| ‘Fhe remainder of the Wharton Tract nat now. ovmed by the State should be pure -
\,ehaseéd aml wné\m@mt&m ahou.‘ld ‘be giv“e:i tﬁ reserving one. or moz*a traete in

- the N@mmm m.ne Barrens f’er fu‘bure grounci-wa-ber developnentso | N
| |  The feasibility of sudh largeoacale groundawutar develcgments 18
| onhanced by @@vawal faétorsg chief among these ares | '

&a?‘Tha utiliaati@n of the water resoureee beneath the land

-ﬁuwfaee can be accompaiahed without 1053 of the land
' area 1t391£, excepm thet zoning eampatiblé with good
wntershed management should be maintained.

b, Use of the natural underground reservoir rather then

‘  i&m egen bo&y of water on the land surface will greatly

' rﬁduce evap@ration loss 8. -
| ég After the major pdpe 11nes are installed, the actual
AEroduction of @hevwater supply can proceed as needed, |
. secwdﬁ'ﬁy section, vithout the necessity of reservoir
constructian based on design requirements of some period
far in the future. R |
d; Problems of color and turbidity control w111 generally
' be absent in groundnwater supplles from_these areas,
| whereasg water treatment o ovéfcame thése problems will .
}} be'reqﬁife& if water‘fromvsurface reservoirs is used.
e; Ta are@éléuchvas the Wharton Tract, greéter maximum
' 'utiiizé£ion of the available water can Be made by
means ef well flelds rather than surface reservoirs° -

‘The topography of the area is such that shallow surface ’> '
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;f;reeerr01rs would develop onlf a srall partvof the weter
'-supply. When the surface reservomr is: drawn down, the 1i@j“
. Vunderlylng ground water reservolr would still be ef' |
””nz;essentially full of water to a depth of perhaps 200
R feet. Tbls vast quantlty of water in underground storage
-czould be mthdrawn only by mea.ns of a ground water

- development o

RECOMMENDATIONS FOR LEGISLATION

The suggested ‘steps to be taken by the New Jersey Legislature in order.

_to 1mp1ement the executlon of the recommended pregram is Set forth in deteil in

Chapter V which followsg o
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- CHAPTER V
 LEGISLATIVE ACTION

The engineerang objectives and recommendations outlined in the
preceding chap¢ers will require a legislative program to pmovide for their
legal, administratlve and financial requirementso.,ln general, this includes

legisletion: g |
A. To authorize the development, design and congtruction of a
major water supply or supplies to solve the longwrange water needs of the '
~ State, and~also to permit service and_operating respon81b111ty to remain in
.vthe various gﬁblio and‘pfivate wéfeo.supply aod distribution éystemsvwithin
their respective service areas" - : ‘, | a v; |
o B. To provide immedlate relief of'current water shortages by :
| facilitatlng the_lncrease of water supply from ex1st1ng systems throughv |
| additional developmeh£ and,improved‘diStribution of ﬁhe total avaiiable Supply?,
énd, | . : | : _ | v
C. To strenéthen thevpolioe poWefs of the Diviéion'oflwater Policy
B and Supply, so as to aooufe the most efficieﬁt use:of.existing suﬁglies in

| ‘1light of local needs amd‘safe yieldsq"

ADMINISTRATIVE AGENCY

'TheJnoture of theée 1egislaﬁife;powersgaae well as the financial re-
quirenénts to be developed, practically dictate thé need for & state water
agency to adminiater the construotion program and arrange for its financingo
This doss not mean, however, that the state must go into the business of

o‘selling water at retailo .From an engineering standpoint a clear cholce of

o methods is opens

| 1. The state agency may be authorized to acquire, conatruot, finance,

operate and maintain new water supply aystems° or

2. The state ageney»may be authorized to acquire, construc%, and
finence new water supplies, but to turn them over for operation to an approw
priate district, regional or municipal operating system, as determine& by  the
 legislature.

The_choice ootWeen'theso‘two alfornatives is a matter of‘legislative
poiicyo In the selection ofvthat policy, however,:it should be pointed out

that‘the'Sbate'svwaterfproblem cen be resolved most effectively and_economicaliy
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» but the matter is pr1n01pa11y one of legislative policy rather than of
‘engineering necessity.

A brief summaty of the argumeﬁts pro and con may be convenient es &
atter of public information. Normally an ekisting state ageney would be the;
 £1rst ch01ee. In the present case this would ‘be the Division ef Water Poliey
@énd Supply, which is headed by & Director responsible to the Commissioner of
Conservation and’Econemie Development; This hag the obvious advantage of
turning the werk over to a dlvision which has 1ong been aseociate& with the
State's water problems, and which is already integrated within the State’s
'a&mlnistretive structure° : ‘ v

| “A newiy constituted water agency, alse establishe& withim the game
&epertment, weuld permit the legislature to create a board er eemmiesien as its »
head@ ThlS would offer the opportunlty, if de31red ef giving repreeentatiee
to %he»verleus eeuntles,_municlpalitlee»and water supply systems most.direetly
.igterestedn. As a neﬁ administrative unit, sueh.a water egeney’might have
greater flexibility of erganizetion,'staffing, and pelieya

.Frem‘ﬁhe viewpoint of administretien, either choice would fequire-en
egsentially new edminietratiﬁe unit with respect o personnel, office space,
| legal, engineering andegﬁherbteehnieel eer&icee. In either cage, alsc, the
actual &esign,*eenetruetieh and supervision of the work would un&o@bte&iy be
ééeomp&iehed,threugh'thefusualbcontrectual arrehgementee- In ﬁriefg ﬁhe'eheieev
e principelly in the type of tep‘policy;makiﬁg bedy which ﬁeul& be most satis~
fuctory from the viewpoint of the Governor and the legisleture@

wOWEB.S OF THE STATE WATER AGE&Q;

The pwineipal powers of whatever gtate water agency is seleete& will

necessarily include power~

1. ,Te design”;censtruct and-eperaie'one er more new major water
‘supplies:as may'be authofiéed by law; Eut not to operate any 1eca1 distributionf
system. | | | |

This would require legal authority not ohly to construct and
finance the;new supplybsystem but also to select and‘aequire sites in Norths
South and Central Jersey for conservation and development of water she&s, for h
dams, reservoirs and pumping statlons, and rights of way for transmlssion |

lines and for the acqulsltlon of additional ground water preserves. Legis«‘

lative pellcy with respect 1o the ch01ce among . ﬁhese exPenditures could if
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' desired,'be cerried out through the'annual control of~appropriations; ‘ft»
2, Tovconstruct, or to advance capital.to existing public systems
: to construct, approved ektensions and additions to existing systems; and'to‘
vrfarrange by contract the control and diSpOSition of the additional water made
l iavailable by such construction for use where needed. |

This would facilitate complete development of existing water systemsviv

1°'similar to the recommendations made in this report for augmenting the exist-

ing Northeastern Metropolitan Region supplies. ThlS power together with Item i
No. 3 below, appears well adapted to eliminate the reasons why existing
public systems have not yet built the reservoirs which could w1th comparative
speed augmentithe dependable‘supply availatle to the Northeastern Metropolitan"
Region. The reasons for past delay may p0831b1y be classified as follows- |
(1) The system 1tself does not require the additional supply; (2) The
system itself requires the additional sup@dy only if it continues to sell water
to non—members, with the appearance that the system in fact is expanding its
resources for the benefit'of others, (3) The system does not need an additional
'supply except to meet shortages in times of extreme drought, and it is un-—
economical to meke a major investment for such 1limited use, (4) The system inb
fact has a sufficient supply but has a poor distribution system to meet peak:
lecads, the correction of~wnich would reduire'such a great capital outlayrthat
itlwould not produce a commensurate return to the private operator; and (5)
The interchange of weter between’surplus and deficit systems is limited either
by lack of inter-connections or by cost differentials between the two systems.
o 3. To integrate the total water supply resources of the state for
its total needs through the construction and operation of 1nter~connections,
reservoirs and booster stations; the making of contracts with ex1st1ng
systems for transmlssion of water ‘and for the exchange between existing and
new supply gystems. - 7
~ This will provide increased effic1ency in the operation of both:
existing and proposed new. supplies. |
| 4o To enter into agreementS‘with public and private water systems
for the joint construction'or operation of inter-connecting facilities by
such public and private systems, and to transfer water between operating systems
at established rates, with the approval of the State Water Policy Council, “
- This would permit the equalization, for purposes of inter-change of

water, of water rates within a- supply district and would have the effect of
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eliminating an‘eCOnomic deterent to the exchange of water betwéen systems due
to differences in cost,,

5. To acduire for public¢ use, upon payment of just compensation, '
the surplus water in any public or priVate system and the unused vater sﬁed
rights of any such Systém'whén needed to pre?eﬁt regional shortages;

This would permiﬁ'the recapture of unused Watervshed rights, as a
last resort, where the owner of such fights declines to use or permit the
use of them for the benefit of the general area served. This would prevenﬁ
the hoarding of water rights which places an unfair burden on the area as
a whole by making it necessary to bring water from'greatér‘distances and at
much higherbdostsh } - , . ‘

6. T6 acquire additiondl ground water reserves, and to construct

~and maintain.w%ﬁer ponservation facilities, as it may find necessary and
desirable. - |

Thig would permit the acquidition of preserves similar to the
Wharton Tract for the ﬁufpéée of serving other areas of the State.

7. To entér inte contrects, end to pledge its revenues andlpropn
erty as further security therefor.

8. To acquire real and personal property for its authorized pur-

poses by gift, purchase, lease or condemnation.

FINANCIAL REQUIREMENTS

The recommended program of short-range improvements an4 long-range
‘ﬁevelopment wi11,raquire immediate capital funds, which may be provided im
whwle 6r.in part ﬁhﬁough»bond‘issuesg and continuing currehtbincomeg which
mey be provided in ﬁhcle or in pert from water charges. It is the purpose
here to review alterhative methods for meeting these requirements; The
choice of method lergely depends upon whet is deemed to be & faif ellocation
of total ceost. ,, |

1. General Credit snd General Revenues

In most of the past proposalsiit hag been assumed thaﬁ the
development of new supplies will require the use of the general credit of the
state, Supported by general tax revenueg as lohg as the new supplies operate
atva defieit. Since the only efficient way to build new supplies is te
anticipate the needs of future yearsg, it should be expécted that any new

supply mey operate initielly at a deficit, sand certaihly will be unable to
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of its costs, may well b@ considereds : : - : ' ,,fi

meet debt service ch&rges wut of revenues for a number 0f years if ‘an excese~ ‘

ively high initial rate for the new Water 18 to be aveidedc It is, of @ourseg

o fe&sible to finance all of the requirements of the new progr&m in thia wayg.

provided existing or forseeable State tax revenues are availabﬂe for thls s

. puI'POSEh

In view @f the fact that the first expenditures of a major character |

:‘wmll be of special benefit to the Northeastern Metropmlitan Regiumg an& in c@m—_"
: A\eideration of the advantages of avoiding a new burden on the Stat@s treasury,

:;‘alternative ways of financing the program, based upon an eqnitable allocatiom

\

e General State credit supported by three special revenue‘&ources

v
l

An equitable system of financing may be basea upﬂn a r@cognition s

of ‘the benefits reeeived from an adequa%e water supplyy beyond thﬂsa realized

by;water users. Th@se benefits may be realized by personﬂ and property ag

fblloﬁ%; | | f ;! | L R :»_ N . ~_\_
| a; The c@mmunity belng better ser@ed each individu&]
property owner withln the area @f the improvement
is indirectly benefited because of the availabiﬁity _
: @f water fer potential use9 which enhanees the Valu@
- of his pr@perty@ B
J be .Each person realiZes benefits fr@m impr@ved fire
‘ pwotectiong health,.indastrial Qwosperity;_amd
'civie impmovement9 ai1 of”ﬁhicﬁ §éqﬁife:gdéduats
water suppl'y° | o SRR

In view of these non«user benefits, & method @f flnancing the

’coet of the water supply which p&aces the entire coﬂt upon hs@rs nay wall b@

qu@ationable° In the present state of development of the New Jersey program,

| mmraover, & meth@d of financing Whl@h places the burdbn ‘o @Qera%ing deficits ‘

‘and unearne& fixe& charges on general State revénues may ais@ Yo @pen to

questianw If the Legislature &esires t@ f@eognize these qmeSﬁidns of eguity,

it may apportion the various elements Qf cest aecordlng to a sﬁatement @f
| policy which has been adopted by & prnfe851onal study graup aonsisting of
"water engineers, investment bankers, lawyers, geVérnm¢mﬁa1 administrators amd.

‘publiq utilities cémmiésioners; &s feilowﬁ"l/** ﬁi"”QQVf*

_/ Fundemental Considerationé in. Rates and Rate: Stmmums f‘or Vater

-~ and Sewage Works. . A Joint Report of Commlttees of the Ameéirican

‘. Society of Civil Engineers and. of "the ‘Section
‘the Ameriesn Bar Associatien end RepresentatiVeB of the. American
Water Works As soclatloﬁ and varlous othcr aasaaiatXQﬂﬁg o

Vm6
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"The needed~t5%al annual revenue of é'water'works shalllbe
60ﬁtributed'b§5users end ﬁbn—uéérs (or'bf usérsband‘propertieé)
 for whose use, need and benefit the facilitles of the works
’vare provided approxlmatély in proportion to the cost of provid~ '
u ing the use and the benefits of ‘the works®. . |
| This statementvof poliey should be applied in récognition”of the
natural div131on of the costs of & water supply gystem into the following three
types of coats
E: 1 Acqu1sition and construction of major structures,
dams, resexvoirs,bmain,pumping.stations gnd tranémiésiogf»
méiﬁs - thése beﬂefif nonéusérs éé weli asvuSersg , o
‘~b; Loesal dlsﬁribution including booster pumps, lateﬁal
'v maing, dlstributing reserv01rs and standpipes - these are '
of local benefit only, . |
eo Currént operaﬁion and mamntenance including pumping and
treatment - ﬁhese benefit consumers onkyu / v
It hes been assumed ﬁhat the‘most favorable method of finaneing wnu1d~

be upen the general credlt of the State - but this does not necessarily mean

support by general‘revenues of the Stateg_ In fact, the~types_of cost and
 benefits to ﬁem—uéers wnﬁldvhake'it'inequitable-to'uﬁe either all general'_.:'
. ‘révenues (which’ddzﬂbt récdgnize'SPeciai'bénefit io users)'of all service .
charges (Whl@h do m@t recognlze benefits to nonmusers) . |
| Gapital c@sts are esPeclally suitable for sqme suéport from non;user

'revenuesa If such Support is not provided, those who use the facillty will
‘pay the capdtal easts an& those {tho do not have 1mmed1ate use but do have
ultimate need and present beneflt would escape a fair part of the Capital
,‘burdenu : |
| In the case affany single»impfoVémeﬁﬁgrm0reover,vthe non;uSErs will

enjoybbenéfitélwhich are;different in kind‘and degree dependiﬁg.uﬁon their |
| locatibh wiﬁh respect tcfthe ihbroééﬁéﬁtc It wnuld be falr and equitable to
frecognize the difference in nonAuser benefits in establlshing the method of
- finance and allocatlon of the costo B
These considerations suggest three sourees of reveﬁue to support the.

immediate,and 1ong-range programs'
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1.

Water Semce Charge S

“ﬂThis is the basic charge to the users of water. Ih the

, vpast this charge hasg included all eosts in connection

| with the supply of water except in the cases where’]

- }voperational deficits Were covered by general taxationo

The service charge still remains the simplest and most
dlreet, though not the most eQultable neans of colleoting

" water revanues.

-’iIt is ébviouég however;’thét whichevér means may be

E chosen to. produce water revenues, the’ service charge should

i inelude the interest changes on ths capital ¢ost of the

 water facility, yﬁus all costs of nperation, maintenance,

o _.pmnpa.ngé trreatment and management. o |

2.

 §9¢01&1 State Assesgment tp be Levied Upon Benefited Propergzv

In accerdance with the principle that users and hon-nsers

alike, within ‘the area sefved by a water supply receive bene-

fits fram the water supply, a special State assessment based _
‘on property values br other eQultable determination‘might be
_ levied’te finance the capital costs (principai only) of the

water development. ,' ~,' D

Sinoe the needs and benefits of nonuusers vary widely in
dszereﬁt sections of the State, it may not be considered
equitable to usa general state rev&nues to provide the |
needed eapatal. Instead this need can be equitably treated
by anal@gy te the Speeial beneflt assesament for 1oca1
impwﬁvemente The difference is that in the pre&ent case

the Legislature, rather than & local governing b@dy, will

"'auth@rize the assesament and define the benefited area for

each impwovementw The State water agency will then spread
the'assessmentlaceerding t6 the legislative mandateo. It is
likely that, for the sake of convenience of adminisﬁrati@n,

the Legislature would desire to include entire countie&

within the a:eavof assesament - amd for legal reaspns should

preféfabiy dO“so'o and réqﬁire éédh ééﬁnﬂy;tﬁ'raiSe its
apportione& share of &he cost by a special water millage

'added to thé general tax rafe. RE TR

,' R P R S B
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' The water millage will be extremely small since it could

spread the acquisition and conetruc tion cest over AO yearsx

while the inﬁerest would be charged to waﬁer users ae.ﬁart

E ef the water rate. For example, & $50,000,000 water: develop~

ment amortized on a straight line basis would require

,$1 250, 000 te be raised yearly from the benefited areas

In the Northeastern Metropolitan Region this would amount

‘on the average to about 25 cents on. each $100 of tax paid by

' vproperty ewnersa- In other words a person who pays a tax of

3.

‘A Unnferm Water Use and Diversion Fee:

‘$400 per"yeer ﬁould p@y'an asseesment ofone_dollaro ﬁ

This would" extend the ex1st1ng tax on “excess“ diver31on of '
R. So 582 2~1 et. seq.) to include all present users of %V

water, - Funds raised’ in thls manner would support ever_all'

p&enning, sur'veys and teSte andwhelp tovfineneerimme&iate

extensioneiend additions to existing pﬁb}ie Syetemsn_FOf ,

* most importance; it could be used to make up operating.

deficits wi%heut résort to general revenues.

It is the present users of water who have the primary

.interest in pretecting present Supplies againet shertage
-and drought° The precise interest of any one consumer.

cannot be measured If We.follow\the policy,'however, that

every user 1s protected in his use only beceuse someone else_’

is not permltted teo dlvert surface weters 0r overpump

_eground waters, under State regulatory law, (e.g. R.S. 583

“ 4A~1 eto seq ) the common 1nterest of all preeent users

din pwoteeting and increesing present supplies is plalno

_Thle juetif;es placing some cest on all water users,

~ whether or}ﬁot they ere immediate users of any new supply.

- The present tex, imposed by R.S. 58:2-1 et. seqa; is levied

at a rate of not less than $1 nor more than $10 per million

:gallonsg.ae;fixed hyethe;Water Policy and Supply Couneil}

'Ih North Jersey;alene,'with the‘propcsed amendments, it '

- eould yleld approximately 8765,000 for each $5.00 of Tate

~sumpt10no

v cbarged per mllljon gallons of water based on present con-
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If all three of these sources of revenue were avalleble, the water
aupply proaects would not represent any burden at all upon generel taxatien,
| Of most importance, the provision for paying amortization out of a
- State epecial assessment, weuld assure an attractive selling price for the
‘new water. : |
ﬁsidg as‘exEmﬁleeithefeetimated costs fer both constructien and
' epereticn of the proposed Round Valley and Chimneyxﬂeck Projects, the compara~
tive costs ef’weter'eith different ﬁetheds used for making water charges are |
~ as follows: \ | ' |

Service Charge With Special With 50% Deficit Operation

~ Bearing All Assessment . Service With Special
Costs Except for Capital Charge Assessment for
Deficit Oper° Cost plus Carrying Capital Cost-

Diversion Tax All Costs .
Cest Per Mil-’ Cost Per Mil- Cost Per Cest Per Million
1lien Gallons lien Gallens Million Gallens
: : Gallons

Round Valley :
70 million gallons ‘ B : e
per day project ~ $163 - $105 - $304 $187
Chimney Rock | |
70 million gallens =~ v i : _ :
per day projeet C14T .86 . 270 169
_ Round Valley = | | '
200 million gallens 3 :
per day projeet S 135 97 249 151
Chimney Rock ‘ L
200 million gallens o . _ :
per day project v - 103 68 186 116
HORKING CAPITAL
The state water agency should, if pessible, bave some working capital
80 that‘it may begin immediately the shcrtsreage improvement of existing sys-
tams, through intercenneetiens, dama, reeervoirs, ete. vith a mlnimum addition
- to the needed bond iseue. Te this end, the Legislature may wieh to consider
the transfer of balances frem ether Stete funds, which mav BO lenger be needed
for their original purpeses. |
In summagx, elternative financing would be feasible as- fellows.
1. General state credit and generel revenues could properly under-
write the capital cost and operating deficits of the new supplies.
2. General state eredit and & three-way special revenue program
could equitably epportien-the capital costs and operating defieits
among_ﬁeers and non-users roughly in proportion to their respee-

tive use, néed, and benefit; a uniform water use and diversion
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’"; ' ’:  fee (exieﬁdiﬁg tﬂe‘preéent diversion ta?ﬁ in“recégnition of
- the stﬁte;wide’geﬁerél‘need and benefit of the program; & staté
| special assessment f@r amortizatlan of capital costs upon |
‘.property within the ares of speclal benefit of each pro;ect,
'~and water rates eharged dlrectly t@ users in recognition of
‘rf their direct use and benefit thereupon@ | - L
| /r' ”‘3¢i Working capital pr@v1ded from existing State funds in recogni—

. AR ; © tdon of the general state interest in the Prﬂblemﬁ

ADDITIONAL LEGISLATION _ v 7 ‘ v
Twa addltional bllls wlll be requ1red to complete th@ programg a bond

» referendum bill and en amen&atmry bill te strengthen the powers @f the Water
. P@licy and Supply G@unellm : ‘“ . E
1. The amount of the bond referendum, includlng %53 910, 000 for
R Ghimney R@ek, amﬁ %22 140,000 for the reecmmended shortnrange
pr@geeﬁsg should be $769050,000@ The meﬁhod of finaneing to be
: included in this bill will depend upen %he choice eutllne& aboV@; 
'  2, Te strengthén the p@wers @f the Water Suppky Council9 as recom-
.‘bmemded, a bill will be required ag f@llawse

& T@ establish leglslatlve f@rmulae to compel c@mpensating

flwws im streams which are Lw be used f@r water supply ——
fthis wagld giverresidents al@ng,affected streams a guarantee
. that tﬁéiﬁ rights wiilvb@\pféﬁ@ptedglaﬁd'shbuid'allay the 4‘
fears»éf injuny frmm any pf@@bse& reservoir cénstructi@n,
It wnuld requlre a f@rmula which m1ght be based on & per-
centage @f average fl@wg on a flxed rate per square mlle @f
' dralnage areag or similar m@thoﬂa As & fixed legislative
»'rulep it w@uld pr@vide a firm agsurance @f minimun ripariaﬂ ‘
| E fl@ws, whieh the present power of the State Water Policy and :
- . o i: L | Supply Gouncily to establish ninimum releases in streams
- | | that are dammed for water suppliesg may net neeessarlly cfferut
‘.bm To assure that the franchises @f water supply systems now
@peratimg are being used_in accorﬂamc@ with theirktermsgyand.
paryiegiar1y tha£»1eca1‘suppmy and,distribuﬁiéﬁ fecilitles
are ?ﬁiiyiédequate to meet all requirements,vinéluding th@sé

in peak’démgndsg This may in part be an economie problem
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‘where imprévament in locael distribution would requira large

capital expendituras without greatly increasing revenues.

l' HQWGVGr, legislatien ahould provide ‘assurance that the terms

Mof existing fr&nohises be maintained, with adequate penaltiea

<.

v’fer failure to do so ever any extsaded peried of t&ma, even -

to the extant af rsvacatien for repeated amd pr@l@nged viola-.-.5

-\tieno l
To agsure that ground water suppliea contemplated and
'reserved for publie develepments 28 well a8 existing aupplies‘

frnm sub-surfaca sc.w.u'*caﬁa,j will not be jeepardized or em-

eroached upon by large users or sourees of pollutien. This
will require a review of existing “prmteeted area“ legislan -

- -tiem s@ aa to expand and strengthem its eff@@t.

de

To clarify the respective responsibilities of the Vater
Pblicy and ‘Supply Counoil and the Public Utilities Com-
miesion in the fiold of water utility regulationg
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