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State of New Jersey 
Trenton, NewJersey 

Gentlemen:· 

July 15, 1955 

. We are pleased to tra.nsmi t herewith ;eu.r report titled · "Preliminary S,urvey 
of New Jersey Water Resources Development" in accordance with the terms of our con..; 
tract dated May 3, 19;;. our· final .report, to. be titled' "Survey of New Jersey ·· · 
Water Resources Development11 <i.s to be submitted to yo"Q. by December 15, 1955. · 

This pre~irninary re~~rt was· prepared in .a· period of 10 weeks ill orde:r;- to 
be of use to the Legisl~ture th the following objectives: . . · · -· 

1. By a study of the.supply and demand to establish the need for addi.;.. 
tional water supplies in any part of the St.ate. 

?.. To ey..amine al,ternate proposals for water projects that have been put 
forward for the :Northeastern r,etropoli tan Region.· 

3. To recommend su~h specific ne~ water suppiy projects that the study 
may reveal as essenti(3.l. · · · 

4. · To determine the character and cost of recommended projects in some 
detail in order to facilitate financing.· · 

· 5. To recommend the necessary legislative program to i,mplemen1i water 
development· .recolll!llenda tions. 

. . . This preliminary r0!)ort presents· general. review, and discussion of a.Ji 
aspects of the New Jersey water supply problem and outlines.· specific recoDl!llerided 
developments to meet both shor;t-term and long-term needs. 

The major recommen,d8itions of the report may be summarized as follows: 

_ 1. A new major wate;r supply for 1;,he Northeastern Metropolitan Area should 
be developed on the Raritan River Basin and;supplemented by additional withdrawals 
from the Delaware and Raritan 'Canal. The Chimney J,ock: de.ms and reservoir site are 
recommended for the development. The estima;ted cost of the first stage of develo~ 
ment, d,esigned to deliver a sei;f'e yield of 70 million gallons per day, is $51,86o;0OO. 
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 estimated total cost for both 
stages of $102,6;0,ooo. . . . 

2. In order to be assured of an adequate water supply in the Northeastern 
Metropolitan Area during the period in which the new major water supply is. being 
developed. the following additf,onal supplies 'to ·ex:t,sting systems should be developed. 

a. To the City ,~r Newark, Pequannock System, an additional' supply- of 
7.4 million gallons'per day at an. estimated cost of $8,640,000. 

' , x· 
b. To the City;or Jersey City, .Roclcni.va.y System, ,an additional supply 

of 14.6 million gallons per day at an estima.te<;I. cost of $3,500,000. 

c. To t,he ·Passaic.Valley Water Commission System., an additional 
supnly of 55 million gallons oer day ·at an estimated cost of $.lO_f000,,0/"IO 

/. 



These, three addi 1i1ons willJnoreaae the safe yielcl of the pyatema by a total or 
77.0 million,gallons per day- at an estimated totnl ooat of 

3. The tollowing legislative·aotion ia :recommended: 

a. A bill .to eatabliah a State Agency with the power to firmnce 
and· construct new .major water supply systems and to encoui•age the con..; · 
struction of, ort,o actually oo:nstruot, additions to exiat1ng. ayetemo. 

b. A 'bill. providing for 'a referendum on the bond la@ues neceHHilary · 
. to finance . the recommended wa. ter supply developments. · 

c. A bill wh}ch will strengthen tha control powera of. the Water 
Policy and Supply Council. . . 

We wish to expre'ss our appreciation of the cooperation which w@ recoivtd 
f'rom the Legislative Commii,sion on Water Supply and to the many organizations and 
individuals who furn:l:ahed vD.luable1nformat1on and aaaiatance to ue throughout our 
work on thi~ survey-., 
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TlPPETTS-ABBETT-MoCARTHY-STMTT N 
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Secretary. 
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of this report: 

Leggette, Brashears & Graham - Ground water data, findings and recommendations 
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Mr. Gordon R. Williams 
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INl'RODUCTION . 

'AUTHORITY AND. SCOPE 

1his report was prepared under the tenns o.f a contract entered into 

·o:q. Ma:yJ, 1955 between the Legislatj.ve Commission on Water Supply of' the State 

of New Jersey (hereinafter referred t~ as the 11 COMMISSION11) and thefirmof . . ' . ' ' . ' . 
. . . . . . . ... \ . . . . 

1ippetts-Abbett-McCartny-Stratton (hereinafter referred to as the 111ENGINEER1•). 

The authQrity under which this contract was executed.and the. scope of thework ' . . 

to be performed is given.in the portion of. the contr{3;ct quoted below; 
• , . , , . . I • . . 

WHEREAS: The :Legislative Commission on Water Supply or 
New Jersey has· °Qeen c_re~ted, 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 
Legislature, and 

WHEREAS: The Commission has been authori~eclby 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 f' o.xt. the payment of the cost· of 
such services w-tthin the limi.ts or appropriations made 
available and· · · 

WHEREAS: The Legislative Commission on Water Supply, by 
resolution adopted at a meeting of the Commission, April 
29, 1955 selected the engineering firm of Tippetts-Abbett-
McCarthy-Stratton of New York to make the proposed survey,· 
and authorized the Ch.airman or the Commission to enter in-
to contractual relations w.1.th the aforementioned firm on 
behalf of the COMMISSION. 

Now, THEREFORE, the COMMISSION and the ENGINE:&R, for the 
considerations' hereinafter named, agree ae follows: 

A. SERVICES TO BE RENDERED• 

The COMMISSION retains the ENGINEER to tnake surveys of' . 
the potentialities .or the water supply resources of the State,!) 
including the proposals for the development of the Wharton Tract 
Water Supply Project, the Round Valley Water Sy.pplJ Project, the 
Delaware Ri-ver Valley Water Supply Project and any other projects 
or proposals and to report thereon, from time to time, to the 
COMMISSION with th.eir reeomme11:dations as to W9B-t areas eb,all be 
acquired for water supply purposes and in what 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 au.ch areas, in the carrying out of an over-all long. 
range plan folt" 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 r~quired 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 make a prelimin.~ry 
report qf the results of' this Survey on or before July 15, 1955 and 
a final report on or before December 15, 1955 in ac,cordanoe. with the 
tollowing outline: · · 



lo Review of reports and studies previously made by 
various agencies covering existing and potential wnter 
supply·projectso 

2o A general survey of present safe yield and possible 
future increases cf yield of' the statewide existingmajor 
water supplies including; The North Jersey Metropolitan Area., 
including the lower Raritan Valley; The South Jersey Metro-
politan Area- particularly in the vicinity or Camden; The 
East Coast Resort Area. 

2A~ Willfeasible conservation.measures (meters, higher 
rates, reclaiming of industrial water) save subst~tial amounts. 
of 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 ot .. stream flowa Forecasts should estimate when and 
where the increased water need will occur, and the sequence in 
which areas Will need new water supplieso · 

I • • • 

4. Stu.dies of the var:i.ous.possible future developments; 
including bu:t not limited, to the Wlllarton Tract~· both as to 
ground and surface wate.r supply, separately and in combination; 
the investig~tion of the possibilities of'using scientific 
ground water recharging methods in areas where excessive pump- · 
age may have produc.ed a serious lowering of the ground water 
table; the Round Valley Project, impounding waters from either 
the Raritan River, the Delaware River arid its tributaries, or · 
both; the proposed Wallpack Bend Dam on the Delaware River, in..-
.cluding·eonsj,deration of interstate rights, responsibilities 
and benefits; .. the Delaware· and Raritan Canal as· an existip.g 
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 alternatlve new supplies available to Camden ·and the Camden 
industrial a;i-ea, and to the East Coast areae 

. . . 

5o Study of the possibility of joint and interconnected 
operation of,several systezns and the evaluation of increased 

.aggregate dependable yields and economies in the cost of cori~ 
struction that may result from such interconnected operation 
as compared with the aggr,egate dependable yields and probable 
higher. construction costs, if water systems are developed tµid. · 
operated independent of each other; study· of the possipili,t{;s. 
for consolidated operation of two or more existing water sys-. 
tems, j,ndicattng which agency or agencies should be given con-
trol over any consolidated systemo 

. 60 •Recommendation of the :works most suitable to supply 
water to the/various areas:, presenting; safe yield of the supply; 
qu.ality of w:ater 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 
eonst'l"liction and on downstream water rights, including the inain..:. 
tenance of proper downstream• flow under conditions of water •·scar-
city and floqd and S1iudy of the effect of major sanitary trunk 
sewer construction ori the sustained flow in certain streams, 
particularly the :Raritan River; evaluation of the incidental 
power which may be developed without interference with the major 
objectives of.water supply; ·ev9:luationof the :incidental flood 
control benef'.its that will accrue from the construction of' water 
impounding structures; area to be served by recommended w9rks; 
general plans of project showing all essential featµres; estimated 
cost of· constrµction; construction program; suggested method of 
financing construction- type and·term of bonds and probable in-
terest rate (in association with an approved.bond counsel); esti-
mated cost of operation, indJcating probable or potential sources 



0£ revenue and the possi'bility of sel.£,-liq~dation (in 
what period or time); estimated unit cost of water as 
delivered, showing operation, maintenance and capital 
charges sepal"ately; suggested form of organizating the 
financing, C()nstruction and operation; and suggeE,3tions 
as to legislation requiredo 

7o ·Outline and define the most critical short and 
. long range wa~er supply needs of the State, with re-. 
commendation of tlle relative priority of each. nf3ed~ 

So The report shall clearly set forth the natl,lI'e 
of the variou.s problems involved and describe the means 
proposed for $olution,indicating the reasoning govern-
ing their selectiono Drawings and tables shall be used 
to illustrate recommendations and estimateso 

9o One fumdred copies of a report shall be submitted 
to the COMMISSION by July 15., 1955 .titled "Preliminary 
Survey of New Jersey Water Resources Development" present-
ing a g~neral review and discussion ,of all aspects of the 

. problem and recommending the facilities ilmnediately to be. 
provided as an appropriate step in the development of a 

. long range pJ..an; and one hundred copies of a final report 
entitled "Su.zyey ·or New Jersey Water Resources Development," 
presenting a eomplete long range plan, ·slu!;ll be submitted 
by December 15, 1955 

. i . • . 

10. The COMMISSION agrees to use its good off"ices tc 
assist the ENGINEER in obtaining all reports, data., com-
putations, maps., drawings and other information bearing· 
.on the water resources of New Jersey which have been pre-
pared. by or for the various State, County or ether official · 
agencies" 

llo The ENGINEER will submit monthly to the COMMISSION 
a report indtcating scope .of work beingundertaken and pro-
gress aocomplishedo The ENGINEER agre,s to inform the Sec.-
retary of the COMMISSION of work in progress and work accom-
plished from. time tq time on request 1 a.nd: will undertake 
to an'swer inquir:i,es directed to.th(;' ENGINEER-by.the COMMISSION 
or its Secretary • 

. ACKNOWLEDGMENTS 

Acknowledgment is due to many individuals and orgap.izations 'Who furn-
I • • ,• 

ished valuable information and heipful cooperation during the conduct of the 
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close cooperation with members of tru,.s firm throughout the investigatiol!'lS and 

during the preparation of the rep6rto V~luable assistance in locating basic 
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. tdata ro~ the invei;3tigation l4"as obtain~dfrom the New Jersey Taxpayers Associa;.. 

tion through unlimited access.to their comprehensive bibliography and to their 

£ilea on the New Jersey Water Supply problemo 
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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 precipitation for replenishment., All water falling on the earth 

is dissipated in the following manner: 

a. Seepage into the gro1md. 

b., Evaporation to the atmosphere. 

c~ Transpiration by plant life$ 

d.. Surfa¢e runoff., 

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

ponents of distribution will vary widely with geologic, topographic, climatic and 

seasonal conditions. 

Where the geologioal conditiona are favorable very large quantities of 

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

necessity for c:reating artificial storage a If the amount of ground water withdrawn 

does not exceed the yearly replenishment by precipitation, auch a aupp~y will be 

permanent and dependable under all normal circumstances .. 

, Stream runoff consists or the excess water that is not retained in the 

ground, evaporated, or transpirede It appears in streams as flood water during and 

shortly after a rainfall or as a result of melting snow., Ground water is also dis-

charged into streams where the stream beds have cut through the water bearing strata 

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

waters have subsided~ Ex:cept in very large rivers, dependable water supplies of 

considerable volume cannot be developed without the artificial storage of flood 

waters. 

At the present stage of our technological development the only economical 

sources of potable water supply are ground water and stream runoff~ Since both or; 
\ 

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

and runoff patterns of the State be studied together with the occurance of ground 

water as'a basis for any.statewide water resources planning .. 

The distribution, density., growth and movement of' the State's population 

will., of course, establish the demand for water in various regional areas and at 

given periods of timee A population study together with a corollary study of in-

dustry is therefore the second essential basis for the development of long range 

statewide water planning .. 

I-1 



A study of water u.sc\ge hab1tr, of th0 popu111tion is also an essential ele-, 

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

demands and trends in per cap:i.ta conswnption., 

In the following sect:i.ons of this chapter these data are presented insofar 

as their devel9pment has 'been possible for the preliminary report. Refinement and ex-

pansion of these data, particularly with respect to industri.al consumption, will be 

made for the final report but it is not anticipated that any major change in the 

general. character of the preliminary results wilJ_ occur., 

DISTRIBUTION OF NATURAL WATER RESOURCES OF THE STATE 

PRECIPITATION 

In most years, precipitation in New Jersey is adequate to produce satls--:-

factory agricultural yields and to maintain surface runoff and ground water levels 

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

cipitation in New Jersey was preparecl for the 3l•••Year period 1923-530 Where station 

records were les~ than this period, statistical adjustments were made so that all 

averages were theoretically comparableo 

The average annual precipitation in the northern half of the State is about 

46 inches and in the southern half about 45 inchesg · There a:ee two distinct centers 

of high annual precipi ta ti.on in the State. The northern cent~r, which reaches an 

annual total of 51 inches, is in Morris Co1mty in the headwaters of the Passaic 

and Raritan River Basinso .The southern center is in Burlington County in the 

central portion of the Pine Barrens area. 'l'he annual total in the southern center 

is 49 inehes. In many parts of the country any proposal for utilization of the 

water retiources must give adequate consideration to the characteristic distribution 

of both prec;:ipitation a.nd runoff. However, in New Jersey the distribution of the 

natural w~ter suppl:5: is so relatively uniform tl1at variations in supply are not a 

maJ·or con~ideration in locating- water SUPI)ly sources~ Of more importance are the I - • , 
'. . 

topographlc and geologic factors which determine whether collection of water shall 

be by surface or sub-surface facilitieso 

The distribution of annual precipitation by months is,on the average, 

remarkably ,miform. The average precipi ta t:i.on for each month is about 8% of the 

average annual except at higher elevations along the topographic divide between 

the Delaware River and the Atlantic Coast water·sheds where there is a tendency to 

greater precipitation in July and August because of an increased frequency of thunder-

stormsQ 'l'he summer monthly precipitation reaches about 12% of the annual total at 

some interior stationsa 
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. . . . 

Although the averag,e .annual precipitation is ample in most years; there. · 

have been periodic droughts ip NewJersey1when existing water supply facilities 

were inadequate and failed to develop the anticipated supply. Statistical.studies• 
. ' . ' . . . . . . . . . . 

indicate that the annual precipitation has fallen to only 80-85% of the noI'l!lal in. 

the years 1885, 1895, 1910:, 1918, 1930-31, 1941 and 1949 or at average intervals or 

about on1e in ll yearso Such decreases in precipitation have resulted .in JllUCh greater · 
variations in runoff'.e,s indicated 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 repo~s. 
\ . 

Statisticaladjustmentswere ma.de to the average for records less than the complet~ 

period. The average runoff for each river basin was plotted in the approximate 

center of the basin and genetalized lines of equal runoff were d,rawn as shown in . 

Plates 2 and 3o 

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

to the centers of high precipitationo The greatest runoff's in the State are in 

MQrris. and Passaic Counties in the headwaters of the Passaic and Ra:rita:° River. 

Basin., Average ahnual runoff' depths in excess of 28 inches have been reco~ded for . 

small areas e Such runoffs are about 150% of the minimum runoffs of 18-19 1n·ches 

. experienced at low elevations and from sandy soils in the southern part of' the S~a:\;ee 
. ' . . 

· . As in, th~ case of' precipitation there is a secondary ~e~ter of high runoff in the. 

·southern half of the State in the Cedar Creek Basin and in the headwaters of the 

Mullica J:J.iver Basine The highest average. runoff in the area is 25e5 inches from 

the Cedar Creek Basin., 
;,• 

, In the development of dependable water supplies, the extreme variations 
. . . . 

from year to years as well as the .. usual seasonal fiuctuations, are important.. ;tn 

the drought periods of 1931-.32 and 1949-50, the total annual-runoff in man,: be.sins, 

£.ell to 40-50% of the long-term average., Future storage .reservoirs must have ade..,; 

quate capacities to hold reserves which inay be dra~ upon only once in 10 or 15 

years,. failure to make such. provisions will inevitably result in human hardships 

and even in economic dislocationso 
. . . r . 

The seasonal supply of runoff in natural basins does not exhibit 'the un-
iformity shown by the precipitation~ As runoff is a residual of precipitation -

after dequctions for plant use, evaporation and retained ground·water - it nuctuates · 
. . 

more in qomparison to the average than does precipitation. Plate 4 shows th~ magpi- . 
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tud~ and distribution of th~ ·~ual average, difference between precipitation .and··· 

runo:f'f in NewJerseyo In drough:t period~ pr~cipitationfor the minimum month may ·.. . . , 

. b~ oJl].y 30' to·• 50% c;,£. that for :the maxilllum month, but: runoff: for .the minimum month 

. may.be only 5% or less ~r th~~ for tlie maximUDl month. The development or depend-

', : able Slll"face supplies~ theretore, requires reservoirs to provide· storage for seasonal 

deficiencies as well as to,p?i>vide emergency storage in severe drougbts that may 

..... · prevail fo·r a· year or more;, . :~ · exception -to the above state111ent may b~ made when 
. '. : ·, ·.. . . . . ?• . . . 

.- the supply to be drawn from a:- river is very small· in relation to the nonnal fiow. 

The average annualI"\liloff for river systems within the S~te, but excludifi@ 
. . 

the Delaware and Hudson River~, is about 22 inches (see Plate 2)-or lo05 million 

.·· g~lons per .day (see. Plate 3), per square mileo Applying this -rate of runoff t~ .the 

-· entire are&or. the .State (75Q() squar~ miles: of land area) indicates that the paten-
;.,. 

- tialwater supply is_ 7880 million gallons per day. If part of the water supply in 

the southern part of.the Stat~ is withdrawn front wells, the present total runoff 

, in th~ rivers will be reduced· but the total potential suppli will be essentially 

- -- as indicated. Even with onlY,'.:'30 percent development,· the resulting. s-upP,ly is al-· 

110st twice the needs of the S,t;ate as a 'whole· in the·year 2000. _ Therefore, we can.· 

say that the total water resources o.f the State are adequate to meet the _total 

. future needa of the State for an indet'ini te period.. '!'he problem is that there are. 

concentrations of population· ;nd industry, such ~s the Northeastern Metropcilitan 
. . . . . . . . . 

Region, in which the demand fc:,-r water excee~s the natural yield _of the surrounding 

· _areas even though sources mqre than 20 miles- away have bee11 tapp.ed.. In such a 

· .. sit~tion it is necessary to go outsi.de the former lµiits o~ supply in order :to 

keep !)&Ce with demands resulting from normal economic growth and dev~lopment~ , Such. · 
V • • •• 

a s:ttuationwas recognized many years ago·and has been successfully met in other 
i 

• great metropolitan areas s-µch'.:as New York., Boston and Los Angeles<> 

GROUND WATER 

Ground water .in New.Jersey is a part of the mµoh larger system of cir- -

oulat.ing water that nature has bestowed·upon the State. Water beneath the land. 
. . 

· surface is in_ a t~mporary environmental phase· of the g~ss water supply that can b~ 

seen as vapor clouds in the ~ky, as rain and snow and as water flowing in rivers .. 
' I 

. . . . . . . . I. . . 

Therefore, it diffe.rs physically from the other sources of fresh water only in its 

positiono But it differs grea:tly from other sour~es with respect to its measurement, 

storage, movement in and out of undergro:i,.md reservoirs, and so fortp.. Knowledge qt 
. . 

·the o~curance and' movement ot\ground water in any local.ity must be obtained largely 
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by indirect methods; by piecing together a geologic concept of the subsurface a.s 

indicated by well records, by observing the fair-weather flow characteristics of 

streams.,. by recording .fluctuations of water levels.in wells and compiling records 

of discharge, and by pumping tests, to mention only a few., 

There is a pronounced differenc~ between geologic forJrtations as to the 

amount of water they contait:1 and the rate at which this water can move through 

these formations and into wells.,' Therefore, the geology or New Jersey is one of 

the most important factors controlling the occurrence of ground water supplies ... 
,, 

There are several regional geologic province$ that mke up New Jersey ... These are 

the Coastal Plain, the Piedmont Plain, the, Highlands and the Appalachian Valley., 

The surface features tp.at characterize.each of these regions were produced chiefly: 

by differences in the type and age of geologic fomatiori .. and degree of weathering,. 

The differepces in rock. characteristics typic:al of these regions have resulted in 

three major ground water provinces as shown on P~te 5. 

The Coastal Plain lies between .the Atla~tic Ocean and a line through 

Trenton and New Brunswick.,, It is underlain by gently dipping layers of sands, 

gravels and clays of which .'the coarser sediments are very favorable for the storage 

end movement of ground water. 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 i:q 

this province~ and a considerable part of it is transmitted through the porous 
,' .. -. . . . 

sedimentary formations to t,he banks and 'Qeds of nearby" streams. Not only is there 
. . . 

a very large a.mount of water moving.through the formations, but the total quantity 

stored in the sediments of the Coastal Plain is vast, aggregating many billions of 

gallonso 

The Piedmont Plain province is bounded on the east by the Coastal Plain 

and on the west· by the Bslnapo and other mountains, including the southeastern-por-

tions of Hunterdon, Morris .and Passaic counties and all of Union, Essex, Hudson 

and Bergen coU?ties. This province is underlain by sandstones; shales and trap 

rock,. In the northern portion there is a mantle of unconsolidated glacial deposits. 

The sandstones and shales generally yield small to moderate supplies to wells. In 

the Central part of the province, in Eastern Somerset Comity and in western Union 

County, moderate to large yields have been obtained. The trap rock is one of the 

poorest of all rocks 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 gra-vels" E~uch occu:cences o.re spotty o In general, much of 

the area of the glacial deposits is composed of clayey drift which is unfavorable 

for ground water supplyo 

The Highlands province is a mountainous belt 10 to 25 miles wide that 

crosses the northern pa.rt of the State southeast of the Kittattnny Valley and lies 

chiefly in northern Hunterdon, Morris and Passaic counties, s.nd the southeastern 

parts of Warren and Sussex counties" In this area crystalline metamorphic and 

igneous rocks predomtnate, while in the Appalachian Valley the rocks are composed 

of limestone~ shale and sandstone or quartzite@ None of these rocksare generally 

favorable for the production of large supplies of ground watere All of this region 

has been glaciated and H, is probable that in isolated localities stratified sands 

and gravels of glacial age 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 water supplies than in the other geologic provinceso 

The Appalachian Valley Province» in New Jersey, lies between the Highland 

Province and the northwestern border of the State and includes the northwestern parts 

or Warren and Sussex counties"' From the standpoint of ground water, this province :ls 

similar in characteristics to the Highland Province and therefore is not discussed 

separately., 

POTENTIAL GROUND WATER RESOURCES 

The Atle.ntic Coaste.l ?lain may be divided into three subdivisions with 

respect to ground water resources~ These are tl~ Coastal Area~ the Interior Plain, 

and the lower Delaware River Valley (see Plate 5)., The quantity of water tha.t may 

be withdrawn from sand and gravel aquifers along the Atlantic Coast is very large., 

However, the nearness of salty Of brackish water in the ocean, the inland bs.ys and 

tidal rivers that border this subdivision)J ver:y greatly restricts the amount of 

fresh wa,ter than can be withdrawn at any given locality without the threat of pro-

d.ucing contamination :from bodi.es of salty water., There is still available a poten-

t,ial of unY.novm quantity in most sect:i.ons of the Coastal Area, but if salt-water 

contamination is to be avoided, the withdrawal of additional large supplies of 

ground water should not be concentrated in small areas" By dispersing the centers 

of' pumping, dre,wdown of water levels over large areas can be minimized e,nd excessive 

contamination from salt water sources can generally be avoided" 

The Interior Plain is underlain by water-bearing sands and gravels» which 

form vast ground water reservoirs containing water of relatively good quality. It 
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is not improl:5able that if ground water developments are ultimately planned so as 

to.utilize the major portion of the water that annually·recharges these reservoirs, 

more than 2000 million gallons per day of ground.water can be considered as a poten-

tial for the future .. 
\ 
i 

The lower Delaware River Valley contains highly permeable sands and gr~:vels 

at shallow depths bordering the river$ Most of the present ground water withdrawn 

within this subdivision is obtained from water-bearing beds that are hydraulically 

connected to the river end receive a part of their water by' infiltration from the 

river~ It is quite pr<>bable that many additional occurences of' permeable sand and. 

gravel that are connected with the river can be found.and developed in that segment 

of the Valley between Trenton and the lower Delaware Bay.. The quantity of water 

potentially··available may be as much as :300 million gallons per day, or-·about 

twice that now being obtained .. However, because the Delaware River is the chief 

source of well fields near the rive~, the character of the water in the surface 

stream is of great importan:ce.. From about Camden, south. toward· the mouth,· salt 

water is likely t~ enter weJ,.ls drilled in aquifers near the etree:tn. · Throughout 

all or the lower Delaware Valley, industria.1. wastes in the surface water control 

in part the rquality of ground water .. · 

The Piedmont Plain does not have a favorable potential for large· future 

ground water developments throughout most of its extent but river.infiltration in 

areas containing stratified sand and gravel deposits of glacial age will permit 

local developments, possibly ot considerable magnitude., ·Because of the advanced 

state or municipal and industrial development throughout much or the Piedmont Plain9 

these localized occurences of gravels suitable for inducing surface water infiltra ... 

tion, are of greater importance to the region and constitute an asset of unknown 

magnitude that has receive«:i inadequate study up to the present time., 

The ground water potential of the Highlands and Appalachian Valley provinoem 

$.s comparably small .. Localized occurrences of stratified sand and gravel offer the 

only promise of obtaining moderate to large yield .. 

POPULATION STUDY 

The future requirements for water in New Jersey will be determined largel7 

by the expected growth in the state's population. Increases in the number of New 

Jersey residents _w~ll :tie reflected both in t\'ie household use of water and in in-

dustrial and commercial water consumption. For the purpose of estimating future 

water demand, therefore, preliminary •forecasts have ·been prepared i'or each of the 
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twenty-one counties. of the St13;teo . These. county forecasts are tabule.teq for ten- . 

year interva.is to the year 2000 in T~bie l. · .. A'brief discussion ~.f each county's . 

growth' outlook is presented in a later part of _this seotio~. 

Regions and Counties 

New ~ersey ".rc>tal: 

Table l 
. . 

_··NEW JERm · POPULATION 

PRELIMINARY PROJECTIONS. 

/ 19$0 :_ 2000 

· ( 'lhd:ti.sarids · ot Persons) 
,'. . . 

· 1950. ... 1960 

- . . , .'·. ,, 
Northeastern Mettop()litan Region~ · Ja.O~ 

Bergen 
Essex 
Hudson 
Middlesex 
Passaic 

·.Union 

Southwestern Metropolitan Region~ 
Burlington 
Camden 
Gloucester· 
Mercer 
Salem 

Coastal Regton: 

Atlantic 
Cape Ma7 
Cumberland 
Monmouth 
Ocean 

Northwestern Region: 

Huntl9rdon . 
Morr1s 
Somerset 
Sussex 
Warren 

STATE SUMMARY 

539 
906 
647 

·265 
337, 

:398 

136 
301 
. 92 
230.· 

50 

.5ltQ.. 

132. 
37 
89 

225 
57 

J2i. 
43 

.. 164 .. 99 
.34 

54 

J1562 

716 
1,000 

647 
.351 
377 
471 

·192 
·. 343 

1g6 
274 
65. 

6;31 

144 
43 

106 
268 
70 

5Ql 

49 
2l9 
137 
39 
63 

;t.970· 

m 
155 ;, 
120 
·310 

90 

51 
270 
170 
.42 
66 

1980 

79085 

·4.260 
980 

l,l.00 
· .· 630 

;oo 
4&;; 
590 

280 
·'4/tJ 1a, 
,50 
90 

n2. 
160 

65 
1.35 
:.Mo uo 
670. 

53 
310 
195·•· 
44 
6s 

~']ft gogo 

7,56~ a,ooo 
4,l+,95 Aa70lt 
1,060 

.. 1,120 
1,128 
1,136 

625 608 
550 616 ·. 
500 536 
640 680 

1,46o 1,576 

· 310. 344 
470 504 
210 2.32 

· 370 . 392 
100 104 

880 

165 168 
70 72 

145 152 
')70 392 
130 152 

7,26 ·JM, 

55 ;6 
340 368 
215 .. 2./Jj' 
46 48 
70 72 

· New Jersey is- locat~d as'tride the heaviest concentration of population 

and transportation in the country, 'which ·extends from Boston to Washington,, D .. 09 · 
. -. .',, .· , . , 

In this strategic position it enjoys.a\thriving and stt~adily expanding economy. 

The population ot New Jersey "'as estimated to ·be s,,250.,000 i:n ·July 1954 .. 

This reprel;Jented a 180% increase over the. ·109 million people at the turn of the 
. : . . . . . . 

centuey-; the population or tlie unit.ad States as a whole ineireased 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,~ 1n 1930/ but has _since declined. to 3.2%. • .It is unlikel7 that 



"I, 

- .. . ·•·•,If··, 

New Jersey can hold: on to tpis share of the population iri the future as the western 

· · states· continue· their growt.h~ 

The' population ol:New Jersey' is composed primarily or, the flollowing oc-
. ·. '. '• 

cupational groups: 

1 ... · Employees or )ihe large ~umber of.· manufacturing industries in the State~ 

2 •. Employees 1n·:~etail, wholesale, and service "trades serving the State~.s · 

residents'~ 

3 •. Retired persons. 

4. Commuters who live in the State but work outside its borders .. 

· A high proportic,J;i'of New Je:rsey~s population lives iri ~rban areas., 86.,6% 

· ·1n 1950. according to the ~ited ~tates. Census,; as compared to 64.0% for the countcy 
• • • ,,•'~ :' C • • • 

as a whole., A large sbare<or the labor force is locally employed in .manufacturing · 
' • • - ••, I. • . : . . • 

. ·. work, but out:.-ot'-state co~~ters populat~ vast urbanized sections served by an ex-. 
• ,.·, • I ' 

tensive network of inters~~e transporta~ion f'a~ilities •. Agricw.ture,.tl".ansportation 

and.tourism also contribute to thebnsic ,co~myof the State .. 

. The· birth rate in New Jersey has. reil18.ined consistently below. the national 
average,. Both State and N~tionaf rates fell from the World War I high to a low in . ~- ,_ '. . ' . .. ' 

the mid.:.1930 depreasionpefiod; since that time birth rates hav~ generally ~creased 

to their present high levels, For the purpose of this study it is reasonable to ac-
. . ,. . . . . . 

cep:t the United' States Census 'rorecast to 1975 whfch assumes a constant birth :rate 

· ·. to 1965 followed by a gradual decline~ During 1975 to 2000 the Social Security · 
. . . . . 

.Administration:Vs estimate1f base~ upon the mean or the 1940 and 1948 birth rates 
: 0 • • : • • • C •• • • 

. e,ppear to· be most :su1tablef..: · F.rom .these United States estimates and New Jersey•s 

.past relationship, birth ra~es · were for.ecast. for the State as shown in Tabl.e 2., 

.. \ 
I 

. ,· 

. Table 2 

., .· .. BIRTH :~D· DEATH RATES, 1900-2000 

(per 1,000 :eo~~ation) 
' . 

· Birth Rates · Death Rates 
Recorded; 

1900 · 
1910 
1920 
1930 
1940 .. 
1950 

Estimated: 
l96o 
1970 
1980 
·1990 
2000,. 

New Jersey United States New Jersey United States 

17 .. 6 ·* 16ol 17o2 
21.3 * 1506 .· 14.,7 

. 24~2 27/7 12 .. s 13 .. 0 
16.9 21.3 10.,7 ll .. 3 
14,.3 19o4 10.i9 10 .. s 
20.2 .. 24 .. 1 10 .. 1 9~6 

, 19.0 · 22.0 10.0 9~5 
17o5 20 .. 5 10.2 9.7. 
16.0 19~0. . ·"- 10.1 9)'6 
15.5 18o0 9.9 9.4,. 
15 .. 5 18.0 9.'1 · 9.2 

*Not Available,. 
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United States death r~tes were derived from the- same sources and w_er.e 

then adapted to New Jersey1JJ population in a similar manner~ 

Migration into th~ State of New Jersey has been growing during the past 

quarter: centuryo ._· An estimated total of approximately 310,000 net migrants moved . 
. ' . . 

. . . . . . . ·: . ·. ·. . . . .. . . . . ~. 
·:$.nto Ne)' ~ersey"during the 9~cade.1940-50 to ta.lee aclvantage of- the attractive riasi-

dentiel areas and the abun~~ oppor,tunities f~r industrial employment (see 'Table.;3). 

The United· States Census De~a~tment e~ect,s migration into New Jersey to continue 

at least until 1965 at an a~ual rate between _·26,00Q and 40,000 persons •. ·. 

Tabl,e l ··· 
·-(-. 

COUNTI·POPULATION ·INCREASES 

. NET MIGRATION · COMP AR.ED VJ!TH TOTAL INCREASES 

1940-1950 

·-Atiantic• 
Bergen 
Burlington · 

·Camden.· 
Cape· May , 
Cumberland 
Essex 
Gloucester 
Hudson 
Hunterdon 
Mercer 
Middlesex 
Monmouth 
Morris 
Ocean 
Passaic 
Salem 
Somerset 
Sussex 
Union 
Warren· 

.· Total 

. . . 
Total , Increase. 

. 8,333 . 
... . ·.· 129,493 •. 

. 38,897 
45,016 · 
s,212 

15,413 
68;6o9.' 
19,508' 

· 4,6o3 (Decrease 
5,9'70, 

32,463 
47,795. 
64,089 
38,6.39 . 
18,916. ·. · 
27,7/JJ 
7,234 

··24··-662 .. ' . ' 4,79+! 
69,794· 
4,12~: 

' -

!iElLMigration 
(Estimated Gain}c 

.. 5;000 . 
$6,000 . 
30,000 
22.,000 
8 000 , 
9,000 
1,000 

12,000 
54,000 (Loss) 
4~000 

16,000 
23,000 
"51.,000 
26,000 
16,000 

3,000 
·2,000 
15,000 

2,000 
32,000 
1,000·. 

310,000· 

Recent forecasts '.of Unit~d. States population in the year 2000 have ranged . 
. . ·. . :' . ' . \ . \ ; . . . . . . : . 

from 210 mil:Lioh (the.lowest projec1;ti,on by the··Social Security, Administration) to 

273 million (1:>y the Stanford Researqh·: Xn~titute) o Estimates whicll were prepared 
\,. 

. . . ' . i ' ; .. < . . > • •• :· 

prior.to·the 1950 census may be di~r~gar~ed because they lacked sufficient curfent 
. • ' .~ . \ . ·:1, • • 

. . . ; . ,; ·, :\. . . , 

dataa The mo.st reasollable projection for consideration iri this study appears to 
\ : 

-be that Qf the Social Security Admi~1stration which predicts a population of 254 
. . 

million in tp.e year 2000, ~.ased upon assumed relatively high fertility, low mortality 

-. and- 1001000 annual, immigrat~ono-
. .. --~ . 

· Forecast~ of population have been made for various New Jersey counties ey 
. . \ . 

several agencies, but for the State as a whole only the following two have been 
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published since the 1950 eenstt'S:: 

Source 

N. J~ Department of Conservation and Economic 
Development (Mayl952) 

U.S. Census Bureau (Feb. 1955) 

Forecaf:L~------
Date Population 

1960 5;857,000 

1960 5,653,000-5,797,000 
1965 . 5;954,000..-6,247,000 

'lb.e sum of the forecasts.for each county which are described below in-

dicates a total New Jersey population of 8 million in the yea:r 2000, · or approximately 

,3.1% of the predicted United States total for that year. Table 1 lists the estimates 

for the intervening decades. 

REGIONAL CHARACTER!STICS 

The State of New Jersey may be divided conveniently into four regions: 

Northeastern., Southwestern, Coastal and Northwesterne :Each region ie generally 
. . 

homogenous, but has one or more characteristics which distinguish it from the others. 

The Northea.stern Metropoli i:.an Region has been defined as including Bergen, 

Essex, Hudson, Middlesex, Passaic and Union Counties"' It contains the most highly 

industrialized sec~ion of the State and the most den.sely populated area-· (see Table 4). 

Table !J.. 

POPULATION'.DENSITY 

1950 

Area Density 
County (§g. Miles) (Population. per §.q. Mil'e) 

Atlantic 565Q55 234.1 
Bergen 2.35oOS 2,239.4 
Burlington 819030 ·16509 
Crunden 222016 1,353~7 
Cape May 265034 1.39.9 
Cumberland 502.40 . 176.J 
Essex 127044 7,108~$ 
Gloucester .328.,6o 279.1 
Hudson 44 .. 10 14,681.1 

·. Hunterdon 437 .. 00 97.8 
: Mercer 226 .. 00 1,016.7 
i.Middlesex .308 .. 79 857.7 
I Monmouth· 477~01 472.4 
Morris 477 .. 70 344~1 
Ocean 641 .. 00 88 • .3 
Passaic 192o~m 1,753.9 
Salem .34.3002 . 144.3 
Somerset .305.10 .324.7. 

) 

526 .. .30 65.4 Sussex 
Union 103.39 . J,850.8 
Warren 362.00 150.2 

Source: _New Jersey Department of Conservation and E.co?!lomio Development. 

The earliest and most intensely industrialized areas are centered in Hudson, Essex, 

Passaic and Union Counties, with newer industries located in the peripheral counties 
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(see Table 5)o The entire Region, except for Middlesex, is heavily urban, provid-

ing most of the residences for the hundreds of thousands of commuters who travel 

daily to the industrialized counties of New Jersey and to New York Cityo As the 

trend toward decentralization of the New YorkMetropolitan Area continues, the. 
. , 

fringe counties should experience substantial growth of population and industry., 

The Southwestern Me,trq:e.olitan Region, which includes Bu.rlington, Camden, 

Gloucester, Mercer and Salem Counties, is an urban and industrial area a.iong the 

Lower Delaware Rivera It is linked economically to the heavily developed region 

across the river including Wilmington, Chester, Philadelphia and Morrisville8 Al-

though not as thickly settled as the Northeastern Region,I) this portion of New Jersey 

is expected to experience the highest rate or growth or the f'our New Jersey regions, 

in terms of both population and industry~ This Region, near the richest eastern 

markets, is particularly attractive to industry because of much suitable land which 

is served by rail, water and highway transportation~ At present, Camden and Mercer 

Counties are the most heavily inoustrialized counties of this Region. 

Monmou+,h, Ocean, Atlantic, Cape May, and Cumberland Counties comprise the 

Coastal Region which derives much or its support from resorts and recreation areas .. 

It is a popular retreat for retired people, a center for business conventions, and a 

summer vacation area . ., The recent completion of the Garden State Parkway makes the 

Region more accessible and a.ttrao~ive than heretofore® No substantial infl'1X of in-

dustry is anticipated. 

The rural Northvy(!§_:l:.e~.£Q..2E is composed of Hunterdon, Morris., Somersete 

Sussex, ·and Warren Counties., It is generally mountainous and sparsely settled ex-

cept in the eas·l;ernmost sections, and dl:)ri ves much of its support t'rom £arming e The 

numerous lakes, mountains, and State Parks make this an attractive recreational 

Regionc Morris and Somerset Counties p?!t3Sently contain a few industries and residents 

who com.nuts to other areaso 

COUNTY J' . .OP~_'tlQ.N. 

The preliminary county projections shown in Table 1 were formulated after 

analysis had been ma.de of the various components involved. Trends in U9 s., State 

and county population» birth rates and death-rates were tabulated and plotted f'rom 

1900 to 1950 by decadess Net migration was computed for each county between 19~ 

and 1950. A summary of pqpu.lation densities was ma.de. Manufacturing employment 

trends by county were tabulnted and plotted, and commuter traffic to the oities of 

New York and Phila.delphia:were reviewede The number of people from out-of-state 
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TABLE 5 

COVERED JOB~ - December 1953 

Small 
Mining 

Finance Agri-
Communica- Services Insurance culture All Manu..., Transpor- tions and Hotels and Real Construe- and County: Industries facturjn.g Trade ·tation Utilities Anru.§ements · Estate tion Others 

Atlantic 28~183 5,968 8,907 843 1,976 6,628 1,371 2,434 56 Bergen·· 137,530 $5,164 24,132 5,668 .3,536 6.,609 2,376 9,694 351 Burlington 23.,8.16 13,296 4,224 54.3 1,179 1,019 .399 2,992 161, 
Cam.den 8.3,46 49,.288 15,732 l,874 3,047 5,968 2;t:>78 4,364' 195 
Cape May 5,127 1,571 1,554 253 449 .355 169 727 49 Cumberland 28,564 17,749 4,851 l,llS . 685 1,164 .321 1,010 1,666 
Essex :318,383 152,6.38 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 

M. Hudson 224,161 143,810 33,971 22,008 4,173 9,814 4,463 5,869 53 
Hunterdon 6,430 .. .3,417 . .1,559 167 402 322 101 352 110 \,.\). Mercer 72,418 41,232 15,779 2,18.3 2,142 5,344 2,.24]. 3,295 202 
Middlesex 98,220 68,365 15,234 3j397 2,460 2,512 1,199 4,626 /427 
Monmouth 39,158 14,915 ll,280 971 2,883 3,791 1,054 4,063 201 
Morris 35,941 17,914 7,631 - 807 1,910 .3 ,146 570 2,591 1,372 
0eean 7,416 · 1,163 2,816 174 638 1,415 182 897 131 
Passaic \ 120,866 76,?08 22,560 4,072 3,468 5,985 2,991 4,609 473 
Sal.em 13,454 10,549 1.,552 2.34 ·485 184 63 387 
Somerset 23,887 15,807 4,U7 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 4.,425 ll,727 3,189 6,343 273 
Warren 14,539 10,963 1,987 148 386 441 99 359 156 
Undistributed 25,963 106 9,ll3 448 1,178 971 849 12,855 443 

State Total 1,464,985 824,484 289,641 63,373 51,0-41 93,624 53,351 81.,.243 8,228 

if.Jobs which are covered by the Ne-w- Jersey Unemployment Compensation Lav. · 

Source: Nev Jersey Department of Labor and Industry, Division or Fmployment Security., 



who are attracted to the resort areas were considered, as well as intra-state . 

migration and decentralization. Various existing forecasts of population .. and birth 
' ' " ' ' . . ' 

and death rates for the Uni~ed States, New Jersey and ea.ch county also were evaluated., 

The character;t~tiC:s of eaohcounty are discussed below .. 

Nortb.easternMetropolitan Region 

B.eTrE;Ien d1:>unty has exhibited spectacular increa.ses since 1940 in both 

population and ittdul3try~ an.<i.~:qolds ~romise of continued raJ>id growth for many years 

to come., Because many new homes are being established in the county by young familie_s 9 

the birth rate .is high~r tha:P. the State a_verage and the death rate is correspondingly 

low.,· The resulting naturu'inc:rea.ses.l) combined with the extensive migration Which 

has' b~eh taking place, assure a rapid population expansion until much of the avail-

~.§Sfo9~ ~as the g:reatest population (905.1)949 in 1950) of any. of the counties 

in the Stateij Macy COIPmuters live in aU parts of the county, but~lmost half of 
.. . . . I 

the pop,;dation is cqntained :within the City of Newa1~~, accounting for the Countyes · 

l)i~ po~aUon 4~l4~ity~ · ~ere is only limited space still available for new in.:.. 
. ' . . . 

dustcy and population., so tr1at the rate of growth of the county is .e;icpe~ted soon 

to declil\e., 

Hudson. County is the most densely populated of .all New Jersey Counti.es and 
. . . ·;··· . . . 

actually experienced a slight deol:1.ne--in population between 1940 and 1950~ It ia 

heavlly indust,rializea, bu.t may be expected to rec1aive still more industry as the 

rema,ining marshland areas a.re utilized and low grade residential areas are converted., 
. . . 

Its relatively low natural popul~tiqn increase will be offset by out-migration ... 
. . •.· . •. I ,, . . . 

Middles~ County can be expected to profit from its advantageous loc~ tion 
. . 

with respect to transportation, resuJ.ting in a substantial growth in manufacturing .. 
' . .' '"'. :.,• ... ·-: : ' ' . 

The need for many new workers.I) and. thk abundant areas available for residential 

lj,~eJ;Q.pµ!;t;3;n;t, sbo,Ad,_c;ause the already large ~olume of migration into the county to 
increase., With birth rates above, a.nd death rates .below,· ·the State averages 9 natural 

: I_ , • 

increases in :Middlesex will cont1·ibute substantially t~ the population growth® 

Pa.ssaiQ County is geograpbically divided into two dissimilarsectionsi the 
. . 

, northwest is rural' w'i th many mountains and lakes, and the southeast is congested. 

with well-established manufacturing industries and dense popuJ.ation., There is promise . 

of but little growth in the largely unsettled northwest section due to its inac.ces-
. . . 

sibility, ·but new industries in the central portion shotild attract some migrants., 

Union County experienced a tremendous influx of new industry in recent 
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years as Hudson an_d' Esse:x: Counties became. increasingly congested •. Its large avail-· 

·. able ind'frstrial sites and desirable residential. areas, which .areiint~rlaced with 
' . . 

. . . . . ' 

many railroads and highways,:'a.nd the adjacent wa:terivays, make tJnion very attracti;e 

to manufacturers who wish. totocate in, the enormous New York marltet areao Population 
. . . . . . J - . . 

.has increased steadily, ·but as industry ;1:noves in, residential development will -be·-. ' 

pushed :fu~er into the suburbs. Even now average. population density for the county .· 

_is high .. 

Southwestern Metropolitan Region . - . , . . . . . . 

Burlington County is.expected to acquire new industry along the Delaware 
. ' ' 

River at a rapid paceo With the excellent water, rail and highway transportation 1 

. which is available, and with; the many sui~ble industry locations,_ the attra?tions 

are unusually strong; indeed, reports ·or manufacturers• present plans in the area . 

are most impressive. Two-thi~ds of Burlington, however, is occupied by the exten-

_sive pine forestsrwhich are )Jlostly uninhabited and undesirable for industrial sites. 

Only in the past decade did the County•s population begin its .fast rate of growth 

which promises to·continue•with the enlarging requirements for industrial workersci 
. ' ; ' ' 

Camden 1·s the most, populated · of the Southwestern counties, being directly 

adjacent to Philadelphia. · Besides its inany residents who commute across the river,· 
' ' 

however, Camden has much industry of -its o-,,n.. Some in..;.migration of residents is e:x-

peoted,· more to fill jobs 1n:1ooal induJtry. than to commute .to Philadelphia~ ,A new· 

. -vehicular bridge across the ~laware is now under construction i~ the vic~:1. ty ot 

Gloucester City which will stimulate added: growth-in• Camden Coµnty-. 
' - ' . .•· . . ·'• . 

· , Gloucester County, which has the: least manufacturing in the Region, is 

best characterized as agricultural., with o,er half' of its area under cultivation •. -

'ttlere is a fringe of industl'1 along the 'I)ela:ware Biver, and the possibility of' 

·a nevi steel mill has stirred ,much speculation about the further displacement of 

farmland. ·It is likely that,this industrial growth will talce place slowly, with 

increases in population also.caused by new: comm~ters: to Camden and Philadelphia. 

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

rounding long-established ma.nui'acturiri,g.in<:iustries. It is now densely-populated 

and industrializ.ed, 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 gro~h in the near future. Industry will also be en-

couraged if ·the Delaware Cbannel is deepen~d as far north e.s -Trenton. · 

Salem County is th~ ieast populated of the·Southwe~tern counties~- It 
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lies at the southern end of New Jersey ,Turnpike and is linked with Wilmington by: 
' ' 

the Deepwater Bridgeo The DuPont Company and glass ma~ufacturing represent the 

large majority of Salei:nijs industry,, although more industry and migration will surely 

come as Grunden and Gloucester Counties become overburdenedo 

.Qgastal Region 

Atlantic has lon/$ been a resort county in which most of its activity 

centers on famous .Atlantic Cityo A low percentage of its popul.ation is employed in 

manufacturing. Because of its dependency; on resort ac'tivity, Atlantic;s population• 

actually declined during the 1930-40 decade, but business conventions and other off-. 

season activities are now being promoted to improve economic stability., As with 

other coas·l;al cotmties, the Garden State Parkway increases the accessibility of this 

resort areao The county is attractive to retired people, which accounts for the 

very low rate of natural increaseo Little manufacturing is expected ever to come 

to Atlantic Countyo 

Cape May: County,, at the southernmost tip of the State, is a peace:f'ul 

ocean resort of long standing which still has much undeveloped wate.rfront .. Its 

population is next to the smallest in the State and is rising only slowly</ ·tying 

at the southern end of the Garden State Parkway., Cape May should experience gradual 

gains as a place for vacation and retirement~ 

Cumberla.n.d, on Delaware Bay, is predominantly a farming county, supple-,_ 

mented by oystering and some well-established industries .. Population increases 

have been slow but may be stimulated eventually as manui'acturing reaches out.., Much 

of lower Cumberland is ,tidewater landc 

jVionmouiJ!. County is an unusual mixture of r-esorts., farming, indus.t:ry and 

commuterso Agriculture provides the leading sources of income, but the seashore, 

assisted by improved highway access from the North has attracted a rapidly growfng 

number;of persons. It is doubtful that much new industry will come to Monmouth, 

but the expected spread of new plants in Middlesex eventually will make northern 

'Monmouth a convenient and desirable residential area for commuters .. The large in-

migration which the county experienced between 1940 and.1950 is not likely to be 

repeated in the immediate future., 

Ocean, another resort and agricultural county, has the longest shore 

front. Practically no industry exists.here; a .few new plants are being constructed. 

Large undeveloped areas are expected to attract many residents .. Population already 

shows signs of rapid growtha 
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Northwestern Region. 

Hunterdon County consists of nearly 70% farmland, mostly dairy and poultry 

farms~ Many of its new residents are gentlemen farmers who commute ,to business or 

have retired. Its relatively old population results in a low rate o~ natural in-

creaseo A gradual rise in population of this rural county is foreseen., 
. . - . 

Morris- County is . lqea ted on the ·• outer fringe of the New York . Metropolitan 

Ar~a where- it will undoubtedly absorb much new industrial and population growtho 
. . . 

Sufficient suitable land is _13.vailable fOI"light manufacturing inthE/ eastern portion, 
. . 

while 99th that area and the.hilly country to the west are attractive for residenceso 

Propos~d east-west and north-south. expressways crossing the county should provide a 

strong stimulant for future developmento :'The past steady rate of population increase 

is thus expected to pe-rsist., 

Somerset County has . experienced rapid growth in• .. manufacturing .. activity, 

.even when others were suffering ·setr-baclcs dur:j.ng ~e depressiono. Although stil,l 

predominantly agricultural ahd residential today, this county will certainly follow 

. in the footsteps of neighboring Middlesex as a place. for much nevi industry o It is 

well situated with respect to rail and highway transportation and offers plentiful 

si-tes., Its growing populatio.n .will •provide manpower for industry, both .leeal and 

in the entire expanding area .. 

Sussex, a dairy county, has thesmallest·population in New Jersey@• It 

offers many recreational attractions with its lakes .and forests.. A zinc mine con-

stitutes the only industry .. Th~re is little prospect for rapid growth of ,the county 

in the near futurea 

Warren County is lttrgely .farmland and forests, with some industry centered 
' \ • ' , I 

. . 
in Phillipsburg .. Vacationers may find many attractions here., Its population has 

risen slowly and evenly and slowE;i little promise of changing pace-as local industry 
. I,. '. , . ._ ,, . 

gradually spreads., Some impetus .to population growth may result from increases in 

industry in the Allentown-Bethleheni-F.aston area across the Delaware Rivere 

AREAS OF DEMAND 

Using the four regional divisions of the State described in.the Populs.tion 

Study, the statistical projections of population growth were extended by estimated 

water consumption to obtain the anticipated demand f'or each or the regions at various 

time interv;als until the year 20009 The results are shown in Table 6 and Plate 6 .. 

The greatest demand for water supply in New Jersey is in the Northeastern 

Metropolitan Region, particularly in the strip of land aboµt 40 miles long in a north ... 
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sou.th: direction and extending about.13 miles west from the Hudson Rive; a,nd.. Ne~ . 

Yoi-k Bay._ This -r~g:J.ori includ~s als~ that portton of the State in which the water · . . . . ' .;_ ....... ·. . . ·' . . . .. ·. . . . . 

demand mo~t closely approaches the dependable yield of-,the deyeloped, supplies. 
•, . . . .,· . . .. - . . . . ' 

The ,current watet,'.,~onsumption· in each regio~ as' compared with, ~e con-
. . . : . : ·. . . . . ·. / . -_ ' ,• 

... aumption for the entire state, on· the basis of records of system. potable water,· 

del'i;eries in 195.3, :,,.s· as f~llows: 

Region.·· 
Estimated·Consumption: Approx. Percent 

.. · Million Gallons Per Day -of State Total · 

. Northeastern Metropoli t&l· 
· Southwestern. ivletropoli tan 
Coastal ' · · 
Northwestern 

Total f9r State 

420 
et7 
47 , ....22. 

593 

7l 
15, .• 

8 
___g 

·.100,, 

Estimates of-ftlture water-requirements in ea.~ region have.been prepared 

on the basis of preli.minary<analysis of ,future per capita water consumption {in;..; 

_eluding industrial use) and::;On the f(Jregoing predictions of popula~ioil g-ro:wth .. 

Arter considering the individual oharacteristios.of' ths·commUl'lities represented, 

·. an appreoiible increase in 'the rate of water use has b8-en assumed for eaoh·· region, 

·. which reflects . the proba'bl~, replacement ot individual supplies, by conneotions to 
• M • • \ 

. . . . 

private or public systems as.the densi~y or population incr~ases, as _well as the 

trend toward greater per capita ~oinei3tio. use and increased induatri-al useage. The 
. .. . . . . . . 

following tabul11ti~n summarizes the appro~mate·use rate~ in 1953; and the estimated-. 

Region 

'Northeastern Metropolitan • 
Southwestern Metrppolitan 
Coastal , · 
Northwestern . 

, , Rate of tJse , 
. Gallons Per te.y Per Ca.pi ta 

'.Jail 2000 . . 

1.30 
. · 100 

8.3 
92 

;l.40 
1.30 
120 
120 

:·6lhe estimated ruwre private and public water system requirements, by . '. . ·. . . 

~egio:ns 1 resulting from the several a.ssumptioni:J, are liste.d below: 

. · Table 6 

Estimated Average Requirement 
·w.1110:n Gallons Per nat 

Region '.!fil 196Q. :1970'- J-980 1990: 2000 

_Northeastern.· . 420 471 :'526 583 · 621 659 
Southwestern ',.·. 

87 l05 130 157 · 180 205 ,, 

Coastal 47 56 :. 69 84 98 ~2 
Northwestern ····:..12. ..J1l. 60 '72 _.§l -,...2.a -· 
Total ror State .. 593 681 785 '896 982 ·1070 
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-- USE OF WATER FOR SUPPLim1ENTAL. IRRIGATION 
. . - . -· . . . .· 

Recen~ development of equipment for: sprinkler irrigatllon and compa:r1;1.tively -_ 

-.• high .prices for ·agrlculturai prodµcts have resulted in an appreciable increase in 

- theuse of water for irrig~tion iri the -Eastern United States~ Crop. fa.ilures or 

· ~educed yields due to lack br rainfall· at ori tical . periods during the··. growing . . . . ' . . . . . . 

season may-be econdmically kliminatedby the utilization of portable sprinkler 

type irrigation equipment~ \Portable. sprinkler equipment can be removed rrom,stor-

age and .placed in service op., any land ~uitable f'o;- faming in a matter of hours. by .. 

a crew of two men. Previou~ly, supplemental irrigation was nqt practicable :l~ , -
•' . . 

norm&t:J.y hum:f.d regions bec~u~e most of the land was not suited t()pc:,graphica~lt_ r-or; 

-- con'.imntional· row or flooding irrigation from ditches and the drought· peric:>de were 
' ' 

too:l'lrl'requent to justify extensive l~nd ·1eveling and.the maintenance of ditches 
... . .. 

and ;s,pecialized irrigation ·equipment .. _ It has been demons.trated that supplemental 

irri;g,ation, which can provicle the water needed to maintain optimum growth of cro-pa, 

not only remves much of th~ riek from .farming by eliminating crbp !'a:1,].ure due to 

water sh~rtage, but ean actµally increas~ crop yields in average yee:rs by providing 

water to the c;-ops at the critical ~ime .. ·. -

In the decade ending in 1954, the- acreage under sprinkler irrigation 1n 
. ' 

New Jersey has gl"own from practicaUy zero to in excess ot 50,000 ~ores., - Garden 
. ··. ·.:. . . : .. . 

vegetables, potatoes _and sw~et com'are t~ principal crops irrigated by sprinkler 

systems. - In fl.deli tion, abou'.t 3 9000 · acres of cranberries are nooded during each 
' ' winter to prevent frost dame.gee : Th.is latttr use is of s~ll consequence., since 

the water is taken :"rom local swamp\ area~ at a time when water is usually plentiful~ 
i ' ' 

In a year of average precipitation about 7,500 million gallons of water . . . . . . . . 

would be required to supplement na:tural rainfall to maintain optimum plant growth 
•• _J .• ' • • 

- on an area of ;o,ooo acres,/ Act~ ,deliveries of water probably failed to provide 
. ·. ' .. 

a tull supply on much of the area- served; hence, the average use now is estimated 

at about ;,ooo million gallons .. Th~ :rel.e;tive importance of such an amount ot water 

may be gained by considering that :S:,t would be adequate tor the needs of an average 

city of 1001000 people. 

It may 1:>e anticipated that an ~ppreciable increas~ in water use for eupp;Le-

mental irrigation will occ'Ul" 1n the future~ Such increases will depend upon the 
' . : 

. . . . 

sale price of farm produce in relation to the cost ot purchasing and operating 

sprinkler irrigation equipment. 
. . 

About II) percent of the water now used £or sprinkler irrigation comes 



from wells or springso Considering that adequate surface water flows are not avail-

able on or adjacent to most farms., and that ground water can be obtained from wells 

in the majority of farming areas of the state, it is probable that an incree.sing 

portion of irrigation supplies will be drawn from wells., Furthermore, experience 

with shallow wells for irrigation supplies has been unsatisfactory i~ 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 irriga-vion, a large percentage will 

continue to be drawn f:rom soUl"ces not utilized for system water supplies. pon-

sequently, _it is anticipated that at least for a considerable time irrigation water 

use will not be in competition with potabl~ water systemso 



·cHAPTERII 

PRESENT SOURCES OF SUPPLY 

MAJOR SOURCES OF SUPPLY BY REGIONS 
. . 

Asan initial s~ep in an appraisal or the.future water supply~eeds 

or New Jersey, it was necessary to make a survey or the existing water supply 

systems and tc) consider t):ie possibility of expandi~g th~se systems .. The ques""." 

tiom of expansion i_s coveped in a later section of this chapter~ The major 

sources of existing supp~es are discussed below in the regional groupings pre-

viously used ... 

NORTHEASTERN METROPOLITAN ·g&GIQN. 
. . 

The major water: supplies for the Northeastern Metropolitan Region are 

obtained from the surface waters of the Hackensack-and Passaic River Basinso 

Greatest reliance is p~aced in· stored water on the upstream tributaries ,er the 

Passaic Bapin, namely the.: Wanaque., Pequannock and Rockaway ;River$.. A pertie:m 

of the Ramapo River, another Passaic tributary is diverted to storage 1D Wanaque 

Reservoir and diversion ;w'lthoutsterage is .ma.de directly i'r$m the :Passaic River 
I 

at Little Fallso The Hackensack Basin abeve Oradell is the prtilcipal seurce ot 
· ·supply· of .the Haeken.saek ;Water Company .and works providing f9r greater utiliza-

tien or the.river a.re in progress .. Despite this concentration er water develop-

ment in the Hackensack a.n.ci Passaic Ba.sins, additional expansion af these supplies 
' 

is still practica,ble.,· 
. . . 

The oru.y other river of considerable size that drains the Northeastern 

Metropolitan .Area is the Raritan,. This stream is the largest intrastate river 

1n New Jersey and represents the greatest undeveloped water resouree available 
. -

within the Northern part of the State~ Di versions without storage are made for ·. 

, beth potabl.e and industriiu supplies in the vicinity of Bound Bnok, but the 

p0tentialities of the Raritan River·are large'.!.y l.lllexploited .. 

Grollnd water 1~ an impartant_source or supply tor many smaller_ communi--· 

ties and the ameunt ebtained f'rom this seurce is abaut 20 percent ef the total 

demand of the region of 42fJ million galloms per day@ The Delaware ud Raritan 

Canal ha.a contracts to supply 48 m!llion ge.llons per day but 26 million gallons 
. . 

per day. go directly te industries and are in$ large part returned te the 

Raritan.. The principal water supply systems· in the Northeastern Metropolitan 

Region are listed in Tabls 7 .. 
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System·Operattir 

North.Jersey Water Supply Commission 1/ 
City of Jersey City y 
City of Ne-wark 2/ 
Hackensack Water Co~ 

Passaic Valley Water Commission 2/ 

TABLE 7 

EXISTING WATER SUPPLIES IN NORTHERN NE\l JERSEY 

Source of Water Drainage Area 
Main River of Sub-Basin 

BasL"l Sub-Basin (Square Miles) 

Passaic Vanaque . 94.,1. 

Passaic Rockaway l.21.,5 

Passru.c Pequannock· 63 .. 7 

Hackensack Hackensack 116 

Passaic •Pas.saic 762 §/ 

Dependable 
Yield In Water 

Million Gallons Delivered 
Per Day• In 1953 

106 . 93 .. 2 

68 61.0 

46 56e6 

50!t/ 49,.5 

35 37.6 
H · .Elizabethtmm Water Co. Raritan ·(Raritan 770 52 J/ .23~7 

(Millstone fu 
Minor Systems 99 8/ 98.4 

TOTAL 456 /4.20a0 

1./ System serves Newark, Elizabeth, Bayonne, Passaic, Paterson, Kearney, Montclair, Clifton, Bloomfield, and Glen Rid~e. 
Y System also serves Hoboken, Township of Lyndhurst, Borough of Arlington and other commmlitieso 
2/. · System also serves Bloomfield, ,Belleville and other smaller municipalities,. 
4/ Includes 5 Million Gallons per Day from ground water supplies. 
Y, Supplies Paterson, Passaic, Clifton, Harrison, Nutley and other Ccmmnmities. 
Y Includes 280 Sq. Mie already dev~loped for water supplym 
:J./ Includes 22o5 Million Gallons .per Day from Delaware and Raritan Canal and IO Million Gallons per Day from Groun,dwater~ 
§/ Includes 7$5 Million Gallons per Day from Delavra.re and Raritan Canal. to New Brunswick. 

Population 
Served 

750,000 

415j000 

439,000 

500,000 

360,000 

100,000 

786,000 

3,350,000 
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· Even with a }u,gh degree of development c,f the water resources of' .north-
• I . • . 

·•· .. eastern.New Jersey, the /total usable supplies Will be unable to meet the demand 

. • in les~ than 50 years. ·!The total s~race drainage area or rivers flowing into· · 
'. . . ,. . . : . 

New Yerk Bay from New Je:rsey is only 1880 square miles.. The ~vez,age unual run-

off; in ll8.ter supply uni,ts is 1.1 million gallons .per square Diile (see Plate 3) 

er 2100 millien _gallon·s ~er day £or the total. contributing area~ As a Mnsider; 

abie part of the averag~ nmotf may ·occur as flood fiows which cannot be .stQred .· 
. '• .. : ,.. . . 

even in the most extensiire reservoir statems, a large portion of the runot't can 
•. ' .. i t . • ' . 

not be re~overed fei-po~bie use ... With this limited drainage area.and because ot 
•r • ,1, ' ,' • • • .·. : . . . ·: . .. . -. 

existing C,,evelopments in: pessible. reseirvoir areas tog~ther nth river channel de~ 

velepments and po::nution~ it is ·not :t;e~sible to deyelap through storage a suffi-

c:i.~t part of the total average runoff tQ meet the estimated demand in the ye~· 

20000 Therefore,. the Noz.-theastern Met:topolitan Region rnust eventtially seek water 

supplies beyond its natufai .topographi.e boun~es. 

· · SOUTHWESTERN METROPOLITAN REGION .. 
. :": . . ·. •' . ·: 

In. this rePQrt the Southwestern Metropolitan Reg;on. includes .·the urban· , 

centers of Camden and Trentono . With the exception of Trenton, which uses Delaware . 

River water directly, water supplies a.±-e in the ·ma1n withdrawn _f'rem wellso . Many 

or the wells are 1Qcated.~lose w·the river and receive direct infiltration £rem 

the nver channel. Ther~· is no ques.tion o;f' shortages a:t; the pres~t time, but. 
' . 

there are pr()blems of quality resulting from.salt water in,trusiQn od industrial 

· pollution. 

COASTAL REGION 

The ~ommun.itiesalong the Atlantic Coast obtain their water largely 

f'romwell systems. The aupp]4~~ ~• adequate if the wells are not_leeated teo 
close to the coast and a.r.$ not:oyerpumped., Overpumping.has resulted ill contami-

nation. by·· saline water~o A great pe~ential gl"O!un~ water supply exists interior.·. 
. _,, . . . . ,, 

. . . . : . '. . \ ' . . . . . 
areas to the west, such a~ the Whart :m. ,Tract, and there appears to be U.ttle 

danger of shortages r~r ~e regibn. , · a; whole .. 
. ' 

. . NORTHWESTERN REGION 

The Northweste~ Region'ha a small average pe;,pulation deD.sity and 

limited industrial develo~ento Exifting aurtace waters, supp:temented by use •t 

very limited ground ~ter:: supplies Jequatel;y·meet present water suppl7 needs 

and no shortages-are antieipated \md+r the foreseeable rate of growth •. 



REVIEW OF MAJOR SYSTEMS .StJPP1.YING THE NORTHEASTERN ME'l'ROPOLITAN REGION - -,-.,~.--..--~ ., ....... ,,.,,,....... - .. ,"'.,-,, .. ---------c-,.-

. . . . . . .·. ·• Jli)1'¾'•i(~f •~# "~l-~bif ~<l 4¢~~JPij,1 ~}!~ tifWieo f,o,; the •fl14r• 
. Stat~ ·reiiaa;ls that t~r · 'b~1 ,ftasijbtJ ~t iea.st• d~ly :th~ N,oftheast~rn. MetrapQlitan 

Region. · f'~ces ii cri ti.~a1 · si t~tton ~th· eijn~tmpti~n: ~pptcH:1.ehing the dependable 
' " ,' ' ' ,·, ' . , . ' '.•,· ,' '· , ', '\ . ·, 

yi.eid of existing aupplY: $113i;.¢iil~~ • /4\ • .,re <ciet~ted $'tUtiy ¥:IM:l~ thsre.te:re, tm.der~ . ,. ·. ,'· ' ·, "' ' .. ,,, ' . ' •' ' ,, . ' ' 

pol5sibi11ty and te&s:Lbii~ti ~t 1ti.~i'$asint th~tt n~l4$~· fhe t111@wiiag t~ a 
,' 

!~AQtm · ;$,IS'.1',:E!i 

.1l'his afp1tem3 (!)~I[lpltte4 U!l•. N:~;r~tl · l9JO; le $pfi:t"i;'.t~(;l b;r the Nin:-th ? ers~r 

tJistiti~t· V~tef ~pl~r·· cll)~$~4c~ho.',·· ~~f~g$.,tsl1)ir~#4~a,-;e;i·:w~~(lll~ B.ese:rve>i:l.'I 4i>lll 
', ; ,' • ' ,· ,,' .°<, '', . • ',;• ', • • •'•.'•'I,".·. ' :,•:•,' ,;, 

.. vma~qµ~ River (Fa,~ai¢ ~~et• Ba.s:Ln) mi~ar ~e ae;therji b,®dant et New Jersey? 

<,The reseno.ir i~ f~~ed• bt ~~~Xld .D~ ~4, #k~$,, ;~a ~~ns ·au area @t 
94~4 squa'.r~ mil;a/ flii~ e:ia.tlabi~ ~t11>ta:g$' ~;;,itt :ts~$ ~!:u.i~» gru.lons, QU'.t 
. . . .· . .·····.·· . . · .... ,• ' .· · .. ·.·· ; .. '' '· ...... ·. • .. ' .. . i / ·•· ' ···.·. ,.· : .. < ' .. ·· ' : > ·. . ' ' ·.. . . 
1:1 • .. be imer¢ase\i t<t,·• .. f P~+it~m.: t~l:$:iiJ.S · :lf}y tl~~h:~~td.$ /; .·: · · .The ~po di v~r~i.9,q. 

' . - 'I •. ', .•:- .'. ·,,", ,' , '• , ... , ,,,. ,, "·... \. :' .- .~ ,''' ,. ·:" _'. , .. , : ' . 

' ' ' ' '.· ,, . ' . . ' . ,. ' ' . ' ' . . 

Lake (drainage area, 160 sq~r~ miles)., 't~a ~diti~nhlereasEia the dependabl~ 

.neid iJJf t4e SYS'ltem . f:il'l;iilJi'i/i ~bout 82 5 m:ili;i,1$111 g•lJ.¢,~S P,1$,1" .· fiq .·.~ 106 millie:m gal~ 
, C ', I·,; 

lenac per . a'.ay., 

The supply frQm tb:e Wamag_i.1iij qs'bemi :iucludils. t.~e Ramapo Di versio1A 
_:, . ,' ,, ', : . . ',, '; . ,-·.·_., 

iiUpply~ :ts all~eated .t~ th1 pa.t't::l.:tipating oommtmi t;tea a.s :f@J.lt;)w:s: 
I . . 
1·, 

Cities of N@w~k, Bity'Qllm~, lllii.d Eli.~"~•tb 
Pasam.~ va.11~, wa;:t~ro~~ss;l;~* £st ,~ssd.e:, 

Pater~Oln ¢nd ·• Ol,t;f't!ll))A . ' . 
T8:wih i:>:f Ke~;ti: . · I . 

Town 1/;)f :M©ntcl.a:lr . . 
Town r;,£ B1~o:mt:ield* .· 
B~rl:)l~gh ef G.l~Jl Ridg~: 

I " ' Ii I 

40 .. ,% 
$7°75% · 
·);2d)% 

5.-0% 
. 4~0% 

,,I 0°2~ 
tt>tAL 100 .. ooi 

'fran$.fer:red its allotment ·t'4> ·.Jlle,iark, 

The ttansmissi©n · ey~t~ · ~Ji;tenda 20. ;6 :iriilea .. from Wa.n~que Res~rvoi,Jr .te 
. I . . 

JBelledlle Rieaet11c.tu w'ltth intereomle~t1tin~ .~il:l.roµw. 'to (;L) the Pequanno~k Aqu,9tµ~l 
' i ' ' . . . • 

~r the Nerwarlt syst(jffi, (2) the tittle 1ills pw.liphig ,ta:t;tori of the PasseJ..ij van,y 
• , I , '" 

Water Oommissi6n; (j) th~ J(j'f:aay Gi,tif, Aqu~uci; (4) thtfl Montclair pumping ,,tai:4~'1., 
: .... . ' . - ,, . 

{5) Bloomfield and (6) Bell0ville. Glen Ridge is supplied through_m.eter~ from 

the Monto1oo.:r distr:tbuti~n qatpn. 

The greatest average annual Qelivery .on the system was 95o4 milli~mi. 

gallon~ per day in J,948 il0~par~d rt:i'.th an .a.ve:ragl dai:l~etv of 39.3 million gall~~.f3 ·· .. · 
•, r' J ' •. I 
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per day in 195/4.o Thr:1 great.est monthly delivery was 107 o2 m.llion gallons per day 

in September 1953" 'I'he greatest si.ngle day draft in that month was 1.37 .6 milliom 

g~llons p~:t· day~ . 

Opei'ation stu.diea were made for the system for the meat eri tj.cal dcy 

period of !'l!}Co:r·d (19:;0--.3.:3) rui,d it was ftHmd that, ·with 25 percent et the stora.~e 

e.apad ty · held · :l(•j.1t:Jatve 1 the dependable yield was 82 o 5 million gallmns per day 

.from. t{anaq:u® f1.~ws only ~d, 100 millio!ll gallo:as per day _fer the present system 

including ·the R/am!Pl.p6 di vel'(31on o 

'l'h~ i'u.11 am.ount Qf storag!3 in 1'1anaqul.;l HE;iservoir C\ous:tde:recl usa.bJ,.e during 

the study per·:ldd ·was assumed t0 be utilized i:n supplying tlie dependable yields 

quoted ahov'e. Aeeir;.1rd:ingly"' no fu.rth.er advantage eau be ga.i:aed by Wanaque storage~-

fl'Jther ·thiu1 'very· ahort teJ"lf! regula ti~n---and any addi t:i.@nal water delivered to the 

reservcd.r from ~.ew sources would ll:lnly increase the system yield by the amen.mt at 

wat_er deli.vered &tt"l:"ing the ~ritieal period,, Foit' this reason it ·has b4;3en assumed 

that tiO enle1:tg0nie~ts •Of the \fa,,naque system are pract;ieable at the present time., 

m<1MYld!Y: .. EJJlbR ... alJ~~ 
O\i'!i~d .:.'!p,d 0pera;te11, by the City of Jersey C:i ty i, . this syliitel!l de;ri ves its 

supply fl"~m :0h@ ~.Hikaway ·ru.ver (Passaie RiYar Basin) at Boen~n :Reservoir wl.d.eh 

was eom.plilted h-1 1904)'/ has a capae:'J.,ty <tlllf 7o 5 b:i.llie:& gallons and a drain.age area 

ot 12L5 square miles., SI>lit Rock Resel'."Voirp ·which was completed in 19/-iS with 

a capacity ~t J',.J' ltlillio~ g?tl.::1.~ns.ll :impeiµnds the fl<&w rof Beaver Breek, a tribu-

the la.ttex· reserv0ir is delivered 

by gr~vi ty flow t.h:i:•c;;ugh JM.a.turs.1 .cl18.J!'.OO.els t0 :Boonton Reservob·" 
. ! 

An aquedue·~ 22 .. 8 mi.lea long ®Jd;ends f'rillm Boonton. Ries@rvoir to Jersey City;, 

where it celnnedt§ to the .d:lstributio:a system~ Intereonnec·~ions al@ng the aqueduct, 

permit uterchan:ge ~f water f'rom .the Wanaque,, fequru:meek (Newark) and Pa.ssai.c 
I 

Valley Nater Coxmu:tssieim: system.so T;he Jersey City syste.110. a.lso suppl:tes -water tl9 

the City ef Hob@ke1a, the Town.ship !()~· Lyndhurst and the Borough @f ~ltll)rth Arlington 

as well aa eight, major and a m.umber f>f smaller ,tcinstlliiers outside of Jersey City"' 

Operation stud:i.es made fer the most eri ti~a.l dry period @f reeeird show that th(i 

dependable y-.i,.eld ef th® existing systre:ms is 68 million gallo11s per day~ Oth113r 

operation studies show th?-t e::itpaJ1sion lli)f' t,he Rockaway River system to the practi,,., 

cable ma.:id.mum.,, b;r construction .:JJf Lontrw:ood Valley Reservoir and i.Bstallatiom. @f' 

flashboards to i:ncrease t,he capacity 10:f B0onto11 Reservoir, will iiicrease the 

II-5 



dependable yield to 8206 million gallons per dayo. The contemplated expansion 

is discussed in greater detail later in the reporta/' 

PEQUANNOCK SYSTEM: 

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

parts of the City of Newark., the Towns of Bloomfield and Belleville and a num-
ber of other municipalities and eonsumers along the aqued~et~ Construction ef 

the key works was initiated. in 1889 and completed in 1896 by the East Jersey: 

Water Company. The C:i,ty acquired these properties in 1900 end ma.de major im-

provements and additions in.1904 and 1943 .. 

The supply is impounded in four storage reservoirs (Canistear, Oak 

Ridge'" Clinton and Echo Lake) located in the Pequannock River Basin, a tribu-

tary ef the Passaic Rivero The reservoir delivers wat~r by natural stream 

channel to the ~aeopin intake reservoir and is taken from there by gravity 

through an aqueduct to Newark and the other mun.icipalities .. The Pequannock 

River has a drainag~ area _of 63~7 square miles above Macopin Dam., 

From the gate house at Macopin. intake, the Pequannock aqueduct ex-

tends 21.2 miles to Belleville Reservoir .. A distributing reservoir with a ea-

pacity of about 700 million. gallons is 1Geated near Cedar Groveo Under normal 

operating conditions, all water is delivered to the consumers via Cedar Greve 

Reservoir_. However, that reservoir is autamatically bypassed in the event et 
an exceptionally larg~ draft or emergeneyo A second distributing reservoir~ 

I 

located in Belleville., has a· eQ.pa.ci ty of 14 millio.n. gallons and serves a high 

level district in. that tow. 

The greatest ave~ag.- annual rate of delivery was·o,; million gallene 

per day in 1951 compared w1 th am. average .. delivery of 50 million g~ons per day 

in 195,4., The, greatest average monthly draft was 71,,5 million gallons per day 

in June 1950 or which 13~4.million. gall<r>ns per day were delivered. to the Wuaque 

systeme The greatest daily delivery to the Newark system alone we.a 95.,5 million 

g~llons per day on June 26, 1952., · The greatest total daily draft wa.a 99 .. 4 
' . ! . 

million g_~lons per day in May 1953, ef which the Wanaque system received 35 .. 0 

m.illion gallons per day., 

Operation studies made for the most critical dry period of record 

show that the dependable yield of the system with existing reservoirs 1s 46 

million gallons per day assuming that 25 percent ot 1;,he storage ea.pa.city would 

be held as reserve .. Additional :Jtudies show that the dependable yield er the 

iaystem may be increased to 5394 million gallons per day by conatruetion of 

II-6 
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LEGEND ---
ONLY SMALL SUPPLIES AVAILABLE 
FROM BEDROCK FORMATIONS . 
MO DERATE TO LARGE SUPPLIES 
MAY IE OIITAINEO FROM SCATTERED 
OCCURRENCES OF STRATIFIED SAND 
AND GRAVEL IN STREAM VALLEYS. 

SMALL TO MODERATE SUPPLIES 
AVAILABLE FROM BEDROCK IN MOST 
PLACES . LARGE SUPPLIES CAN IE 
OBTAINED FROM SANO AND GRAVEL IN 
SEVERAL OF THE MAJOR STREAM 
VALLEYS . 

LARGE TO VERY LARGE QUAN TITI ES OF 
FRESH WATER OF GENERALLY GOOD 
QUALITY ARE AVAILABLE AT MOST 
LOCATIONS, ALTHOUGH DEPTHS TO THE 
MORE PRODUCTIVE AQUIFEftS WILL 
VARY FROM PLACE TO PLACE . 

LARGE SUPPLIES AVAILABLE NEARLY 
EVERYWHERE AT SHALLOW DEPTHS 
NEAR THE DELAWARE IUVER . WELLS 
IN THE DOWNSTREAM SEGMENT lfLOW 
CAMDEN AIU IUIJECT TO IN,iLTflATION 
01' SALT WATEJt l'JtOM THE JtlV[ft , THE 
UPITJtEAM IUMENT "ECEIVH '"EIH 
WAT!" 1',tOM THE DELAWAJtC "IVEJt 
IUT II IUIJECT TO POLLUTION l'PIOM 
INOUIT"IAL WAITll CA""l!O IY THl 
"IVl" , 

LA"OI QUANTITlll o, WATI" AVAIL• 
AILI AT HVl"AL Ol'THI IUT 
AQUl'l"I A"l IUIJIOT TO OONTAM• 
I NATI ON '"OM IALT WATI" , AMOUNT 
o, '"llH WATl" OITAINULl MAY II 
LA"O[ IUT WITHD .. AWAL MUIT H 
IP .. [AD OV[ft l"OAO A"IEAI TO MINI· 
MIZE IALT WATEJt CONTAMINATION , 

39• 
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.. 

Charlotteburg Reservoir and the diversion of flows of Farber Brook to Canistear 

Re$ervoir .. ,. 'J.'A1;,J$e en;la,rgem.$nts a:r¢ discussed in greater detail 1at~r in the• 
'. ' ( '., . . ' ' 

t~atS'*~~, !4'!11\_:~o~JastJ)N 
'rbe l'/?:L$$fd.:~ Valley Wa..tet O@mmj.ssion was fomed in 1927 t® prov:.lde and 

' ' .· ·, '' ·1•: : ' ' ' \ . . _,• 

ope:rate we.wt ~u:1):;?lf, ta9iii~ies tor th~ c:l. t,ies of ~atert/lon, Pe.asap~ ~d. ,oµtt.e1ill~ . · 
It alsG, pr,rl4~i Qf /.,lif th~ eiupplies f~r the mtmioipili ties ot liar~~» Nutl'ef» 

frcapect Paflt ~d 'i.tfbcrwa11 . Md thrdu~h t,he Ne,r Jersey_ Water Sernce Company few 

the 'l'ewn~i ~t Little lrai1lli3m The Clommissian also furnishea. pat't ~r tltt' supply , 

f@)r the m~;le,:ipaliti,eS $1' G~r:field, Haledon, East Patetso11, Wiast l?a'te:rau.i;, 
', ' 

: L~.lli and tl1~' Jl~<l!t~~ea~k. w~tet . e,nnpanf e 
1 ! ,,.,1 ·.,,, ' 

thj O~~a;i,'1>& eo~1tracts 1't1n• 37~ 75% (l!)f th~ supply tr~m thei W-.~us 

ey~ts 1-thicb ~1!.11'(!$ it/a d~eµmers a safe annual field ~t 40 m.llion gall~miij 

• par day l:tiam 'tMm~ -d~kl: · Ii'! aQ<dii till>h ~he Commissi~n !ti\ll!el ~e tlg~t tie, ~'live,rt 

· • 7'5 mditi!1i».f.f~;L~t4$1 t~i te.;t f'j:cf1u · ths Pa1U)ate ru. ve~ at Li t~e ~h$naver it 
,i~ awai;llab~'" !¢h'l$~e,~, tb,$ fliw ~f 'l$e river draps aa l~'!-t ai, 3S ~lliftet gal-

' . j" ' ' ' ' I ' • ' ' < 

l®~e P~t' daf .4~,~,r~~tlit peri~d$f ' the ~onibined depen~ble ~el4' ~~~1ablf. ' 
/ ' . . ' - \ 

t©» ~olihs~tis ~~~$l'tt• the d-s!i:toi is; therefore 75 millian gall~,io,~ per ~1• · 

Ofarat14>ri st1ldies ishew that by the development ot s•ra.ge at th~ 

F'®int Jiew ~it.~J t~r tt~e d~g d::rtn1ght periods, the d$pen~able yi~ld ijif' the 
', I ' . . . ' , ' I . 

C@mmissiQda 15~ lttoiiities ( ~:Kclusi ve @f their WOO'.J.aq\ie suppir) ~, be u,;;. 

®l"®&i!.sed to 9'0 Dd.iU:~llf t?I~tw11.s per, day~ Tl1e prop0aedl expansion is distni~sed 

iJm greatei· d®ta:11 later u this rei,ertQ 

QO~i1!~~~41Jt!TW 9QMP ANY "sts~ 
./, ·; ', 'i,_: 1,1·,: ·,_;·,·,;· '1,: 1·' / . ,' .. ' ' 

ft4f •l11ilt,b:tsti:~ 'lla.t~~ OempMit is a privately ownel wata'~ 1!?.tbi.U.ty 

~®?'nllt deci-~ ,$i$~b ~d Rttdao~ Comities~ New Jersey~ Reg~~tioXD. et th~ 

~~tt tr(i~ :t16l ,~r® ,~$Iii, of the Haekensaek RtveJr dr~~.~ ba~ia is ,p~ .... 

rld@d bf Ot~ell Re$e:l>v~iJ' 11 ~onstructad il!'.I. 1922 with a capacity e.t 3/JOOO 

idlli~ll!!I iall@ue; t;md\ Wo0deliff Resarvoir an Paaeack Creek, capacity 890 
,' 

million ga!l(/1\nitil~ ~@ dep~lll~ablel isupplf ot the existing stat.em ls i';peirtedl 

w b® 4!$ m$.ll!o~ g~l~nf! pt?" day,. Im additi®in1 the Cllmpany has recently 

d®W~l~peoi. i V@U l{~id'~ tli a :rated capabi ty er 5 mill:fon gill@>t\9 per d.a.1 .. 

Tirl* ta1y~·t~ ha~ physics.+ htereormeetiens w.ith the Jerse;r City anal 

fe.es@ie Vall. Wat~Jti C0truMf1&1ttn aystams,,, Under the tems er ShG:!;"t--tem 

i&greements,- u~ td ,8141111en gall~n~ per day from lPassaio Valley and up ttJ 

4 irillll6rii ~d'.tMt~ ,~,, dliy fioni Jersey Oi tr may be o1iYtahtied i~ emer~erl~,i~fh 



The purification and pumping plants of the Company are capable of handling 

__ 100 tni+lion, ~a,llon.s per day., In 1954 the average delivery rate for the system 

fro$ all soutceS including the inte:reonnt'Jctions was 53 0 7 xnillion gallons per 
. . . ' , ' 

day at1d -µie_!'.l).a.x.imum daily delivery rate wa.s 78oJ million g(tllons per day,, 

· Additional ~tor~g~ ·eapaci ty -ia noY under construction in New York 
. . 

State by the Spring Vailey Water \forks. and Supply Company, a subsidiary @f 

the Hacltensack Water Companyo The capacity of the new reservoir -- to be 

:named ndeForest. :Lake Resen-eir" - will be 5.6 billion gajl.ll!>ns. · This reservoir 

will eontr0l a·draina.ge area of about 26 sqiw.re miles in the upper reaches er 
the HackenSl!.Ck River .. The :aew projeet will develop a dependable yield et 20 

· rai.J.~:(o~ gall~s per day, a.1:L , e.t Wnieh may initially be available to New J eraay 

conslim~:t'$» but wi11 als0 be u-sed for the Company® a supply area ixr. New I~rk when 

' ' ' . 

· -, '!lie Company :reports that a total yield greater than 20 million gal-

lons pe:t' .dij.1 may be obtained by «eo.0rdi:aeted operation 'With Oradell Reserv0ir., 

The Company :f'urthe:r estimates that.an additional supply of 10 million gall@ne5 

per daym(,¼.1 :f'$E!-Sibly' bedeve:l.Qr,ed in the Ha.ckensaek Basin., 

. El:.IZABETHTOWN WAtER COMPANY SYS'l'EM 

The Eliza.bethu;w Water Company is a privately owned utility 'Whlch 

aerves areas in Middlesex and Uni@n Countieag The Company is authorized~ 
' ' ' ' ' ' 

"divert 20 million gallons per day- from the B.aritarm and MiLlstoRe Rivers iat 
• _,'I,'• . ' ', , ' •,,' ·.. , .· ; , . , ' , , . . tbsir intalce fl.\cil1 ties a.t th~ J.unctian ~f the two streams, wherllli the total 

cirailltage area is 770 square miles~\ , In addi tiQn1 th@ Company is buying 22.,5 

million gall'llDS per day from the Dela.ware and Raritan Canal and l!)perateB 

·_ : ttirei~ ~iu'· ~!~i~;a' ld.th • a depend«1J1~ ', yi eid . of: to -million gall0na JlSl° dey b. 

the Union~ntllside e.rf:!a~ -._ At pr~sen-t, th.a Company has no 1Storag~ facill tiegii 

other than tanks req,Ui:redter laad faetorhtg and the maintenanclEI @f distribu-

tion presaures., The total dependa?le supply 6Jf the.system froR the three 
. ' 

sources .ie 52 .. 5 million ga.llens p~l'\ day~ The ca.paci ty of the t:1t11!."f1.1MJ:e watel.l;' 
. ' \ \ 

. filter plant ll~a.r Bound Brook is 40 trL1.lli.on, gaj.l10ru3 per day., The average 

rate of de11 ve:ry by the, Company in 1954 was 26 million ga.110:na per day a 

The Company has advanced the proposal to b.creaae its dependable 

supply l>y _the construction e.f a system of am.all reservpirs on the Ra:rlta.u 

River and its tributa:d.es and by enlargement of its wall fields~ Op~ration 

atudiea, dis'cussed in gre~ter detail later i:n the report, show that the full 

c'o:ttstruct:1art of the prbposed rese:ritolr system would increase the dependable 
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1-1,eld ef the Ra.ritan'supply from the present authorized direct fl0w diversion 

rate Gt 20 million gallons per day to J.44. million gallons per day .. 

DELAWARE AND RARITAN.CANAL 

The.Delaware.i.w.d Raritan Canal, origµially·construcied in 18.30 &!:il 

& navigation. canal, was deeded to the State or New Jersey by ~ts pJ."i.vate ~wner1 

in 193'1"· In 1944, by enactment of Chapter 172, the canal ws dedicated·t@ 

industrial waterijupply and recreational useo · That law was supplemented h 

1949 by Chapter 168, to include sales to water supply systems r~:rr potable and 

public uee., Rehabilitation of the canal to restore carrying capacity permitted 

nter deliveries consumers in 1951c At least 75 million gallons per dq 

@Mbe transp01rted via the canal, :f.'rom its intake on the Delaware River 1At 

Rairen Rock,!) te Bound Breek u.d New Brunswick~ 

The- State ef New Jersey is permitted by decree of the U.S., Supreme 

C@urt t~ divert 100 mi;llion gallons per day from the Delaware River without 
. r· - - . - . 

®ompensa.ti11!M:JL,. (()f this amount., only 47,.7 million gall0ns per day have beeJID. . 

®tOOM!dtted .f!Or use., It is estimated that losses in transit SJm.(il)unt ·tol 25· millle1lll 
. . 

gaJ.l(Q)ns par day~ Accordingly., au additional, 27o'J milljon g~l0ns per day wril 

~wailable for delivery without flow compensation, 1D a.dciition to the eurrent 

@immidtmenta .. This assumes that no credit may be taken tor, transit lesses h 

the JP@rtion ef' the eanal in the Dels:ware Basin.,, which losses presumably arQ:il 

· Jfatumed to the Dela.ware Bi ver., 

If :rmot already underway, a pregr~ of st,ream ga.g~g en the Dela.war® 
I 

' 

wnd Raritan Canal should be initiated by the Division of Water Poliey aud .. 

~upply for the pux-pos@ ef·deter.mining the magxiitude ~d leeatien et canal 

ltmisfJes, in relatiQn to rate iz,t :ri.0w being mab.ta:bn.ed in the several eeetien~ 

@f the canal.. The object of the pr0gram. would bei te ·determine the @ver~ 

©Mal l@S15 and the portion of' sue~ less Which cccura in the Delawars Basa 

mdsr various fl@rw eonditiona.. Seasonal ·variations· in rates lfDJ:f less should . ; . 

be studied also,. Presumably, loss~s which .can be show to eccW" from the 

@anal between the intake at Raven Rock and ·the point where the canal lea:vee 

th/$ Dela.we.riei B&ain, are not chargeable against the 100 milliollll gallons pel' 

©lay restriction on deportation of' water from that ba.sine 
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CHAPTJt�R III 

. PROPOSALS TO MEE'!' FUTURE WATER NE!!�DS 

REV!EW OF PREVIOUS PROPOSALS 

I Numerous schemes for developing additional water ,supplies have been 

p:irep1:1,red in the past and. <a 'thorough review has been made of all dvailable 
I 

li tera.ture· and other per�inent data. Many of the storage ei te� proposed in 

earlier report:r· are no longer feasible beeauaa of. axt.ens.ive urba.J deyelopment 

OX" beoa.u.�1$ .ot their dependence on intersta.te cooperation (see Pla�e 7 .) 

It is not possible in this report :to present ali of 
.. 
th

1 

data reviewedlp 

but the ro:lJ.owin,g ia a brief discussion, by river basins 1 on the _material cover$d,2 

. DELAWARE RIVE!". BASIN 
, I 

The \-lalln�_ ck Bend site on the Delaware ru.ver was included in ther� . 

l 
IICODEL Plan,. ·The ·development of thi$• site would require tlhe cotp!'ration ot

'the State or Pennsylvania ·and does not appear to be :feasible tori the near ' 
. . I 

· • future� For the Northeastern Regional supply alone� the construc.tion of the
• . . I ' 

.·, ', ' ', ' ·, .· ' .·.. ' ' ' '' i longtUJ!'Anel fro- Wallpaok Bend is definitely unaooriomical. JN!umerous reservoir

�Ji.tee have been proposed in ·the INCODEL and other reports� £or. rlat .Brook $ 

JPa11J.ine Kill ,, Beaver Brook !) lPequestRiver, Pohatcong Creek and the Mueoonetoong 

lliver, all New Jersey tributaries of the. Delaware River.· These �roposed develQp,-. 
. . . . . . . . . I . . 

mmente are all :relatiyely small ll .relatively expensj,ve due to the �reat distance

.from the canters of uae � and w�uld require Supreme Court approve.� tor di ver1.dorm· . ·. : . I · · . . · · · I 
of water from the Delaware Ba.sin' .. \ · 

· · 

A study i�!=! also made ef the Tock I a IaJ.and el! ta propos:ad by the Dels.war$' • 

lliV!>r ID•••lop,ient.eorpbmtion, J�maJor objective of this profsal was the 

dl<avalopment of power idth water; sµpply as an auxiliary taatu.rse Thia project doesi 

not appear to be Wll economic: eolutiori for present neede. Studies were also mads 
I ; • ' ' ' ' I • ' 

ot the poasibilit
y

of both pumping apd gravity diveraim f'rom tJe ll>elaware to thei 
' ' I ' ' ' I " 

· Ra:ri tan Basin� · These studies imay
1

\ �te �onsiderable sigr.iif'icancJ in cmnectiomi 
' 

' ' ' I I' \ 

• ' ,· 
I 

\½'1th supplies adequat� to the year.\ 2000 and·_will be pretaan.ted 1
1 

lll!lore detail imi

the Final Report e i . 
PASSAIC RIVER BASIN I 

! The Passaic G:ree.t Reservoir located above Little Falla (surface area 
I 

nearly 40 » 000 ao�ee) and the Long Hill aite located above JMilU.Jgton (surface 

IB<n& &>v.e.r 15 ., 000 acres) (tre no longe1; feasible due to exte:p,aive ldleve1opmsnt 
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within the reservoir areaso The Corps of Engineers' proposed Conservation 

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

burg site on the Pequannock River, the Point View site on a tributary of the .. 

Ramapo Biver, and the Longwood Valley site on the Rockaway River a.re discussed 

·in detail elsewhere in the report. 

RARITAN RIVER BASIN 

The Raritan Reservoir site at the confluence of the North and South 

Branches {surface area over 30,000acres) 1 'the. Bunnvale, Long Valley and Vernoy 

sites on the South Branch., and the Ralston and Pleasant Valley sites on the 

North Branch were studied both in the field and office •. These sites for a 

variety of reasons are no longer considered to be economically feasible. 

The Dock Watch Hollow site, in the Second Watchung MountJlins was 

studied in some detail, but is considered to have insufficient capacity for 
. . . . . I 

the type of supply required. The six sDiall dam sites on :the Rarita)n River and 
. - . . . . . I 

its tributaries as proposed .by Elizabethtown Water Co. were thoroughly checked 
. . . . . r . 

by operational st~dies and preliminary estimates of construction cdst~ p:repared. 

OTHER RIVER BASINS 

A proposed site on the Wallkill River near Sussex indica.1es a depend-

ahle yield of 100 million gallons per day. l!ovever, the project •fears not 

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

, tunn. e. l re.quired to deli Ver the '118.te1 to Wanaque Reservoir, 8Dd to tji,. poOr 

quality- of the water requiring high treatment costs. 1 · . 

. . , I 
Reservoirs on the Mullica and wading Rivers interconnecter· by a canal 

have bf3en proposed for South Jerseyo Further consideration of this
1 

proposal 

· • will involve the alternative of. developing ground water supplies inl this area 

111,ich is discussed in the groond ""ter •~•tion of Chapter IV one! wi~l be treated 

in greater detail in the Final Reporto I 

PROPOSALS TO MEET NEEDS OF NORTHEASTERN METROPOLITAN REGION 
I 

. . . . . I . 
The population and water consumption studies in Chapter I indicate 

that the only critical area at the present time is the Northeastern Metropolitan 
I 

Region .. These studies likewise indicate that the demand may exceedlavailable 

dependable supplies by 1960 or 1961 when. a major new system can be ompleted 
·.. . . I 

. . . . . . . . . i and that even with the completion of a new 200 million gallons per iiay supply 
·.· . •. . . . I 

the demand may again approach dependable yields, less reasonable rererve, l;,y 
. . . . . . I . -

1975 •. Therefore, in order to satisfy the needs of the NortheasternlMetropolitan 

Region until the year 2000, three stages of development are necessary: 
I 
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1. -Immediate expansion of existing supplies to provide for needs to 19600 

2.. A ntajor new supply to provide for an intermediate stage to the year 1975 • 

.3. 'Additional major ijupplies to provide for needs to the year 2000. 
• I 

In this.Preliminary Report recommendations designed·to.cover only the 

first two stages are made 1 .the third stage being a subject )..eft for the Final 

Report., 

PROPOSED EXPANSION OF EXISTING SYSTEMS 

Officials responsible for· operation of the e:d.,sting water supply 

system~, both public and private., are cognizant of the need for development of 

additional supplies to meet the needs ot 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 L~e Reservoir on the Hackensack RiverQ The 

major proposals .for expansion which have been considered are explained' briefly 

in _the following paragraphs o The increased yields of the various sys.tems a.re 

summarized in Table 8~ 

PEQUANNOCK SYSTEM 

A report bas been prepared for- the City of Newark on a new reservoir 

with a storage capacity or 2.9 billion gallons at Cha.rlotteburg Pond and for 

diversion of flows from Farber Brook to the existing Canistear Reservoir~ With 
) 

the construction of these two enlargements, the maximum economic development of 

the Pequ..annock basin will . have been achieved.. , 

Operation studies show that the yield of the system during the most 

severe drought of record (1900-01), assuming that 25 percent of the storage 

capacity will be held,in reserve, _could be increased from 46 to 53.4 mil,lion 

gallons'per day by these proposed projects, which are estimated to cost 

about $8,640,000., Included in the estimated cost are funds for construct-ion 
. ' 

of' a new treatment plant and pipe lines from Charlotteburg and Echo Lake reser-

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

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

•byd:raul.ic gradient@ 
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. - . . . ' .. . . . 

·· PASSAIC VALLE.'Y SYSTEM • 
. '.. . . . .... '. 

· •· The Passaic Val~1ey Water Commis~ion's supply from. the Passaic Riye:r> · 

at. Little Falls depends upon direct flow diversion without benefit of r~servoir .. . ' . ,. ' . . . . . -- ... · ' 

··· storage~ ·•··A ~eport has· be:~ prepared for the Commisi3ion on .. the· feasibility ot 
•·,:,, 

. ·. increasing the depE3ndable\yield or the system through the constructl~n of' a ' 
•• ',. • • • J 

... rese~oir at Point View on a tributary of the Rama.po Rivet. The .res'erv~ir, 

with . a capacity of 2 e8 bii,lion gallons, . would be filled· dur~g~ periods·. of high · ·. 

£lows .by pumping from thEf Passaic Riv~r at Little Falls .. ·· Stor~d water wo~d 

be withdra:wn when .tlie ri-ier. f.low. at Little ·~alls is below sy~tem .requirements • 

. ~· determining .,:~he dependabl~ yield of. the system after ~onstruction 

.. of Point. View Reservoir, ,):t va.s assumed that the proposed expa11sion13 ·of' the· 

Pequannock and Rockaway systems would ~vebeen completed and that .the nows . . ' . . 

available at Little Fall~ ~ould be reduced from the historic rates by.operation 
• • ,,, • I • • • • •• 

or the expanded upstre8ln,, systemso .Af't~r the reduction, the dependable yield 
. .. ' . . . . ' 

of the Passaic Valley Water Commission; system: co:uld be.increased during the 
. . ,·· . , . . 

driest·period of record.!roni 35 to 90 million gallons per,day .. The existing 

direct flow authoriza:tionlimits the Commission toa·diversion of 75 milli~n · 

gallons per day and the:~~itional supply would be obtained from nood waters 

· stored in Point View Re~ervoiro . . . . . . 

The cost of' t~~~propos~d project, including the cost of additional 

pipe· lines, pumping eqw._pment, and enlargement of .the · coagula. tion basin and· . .' . . .. . 

filter plant, to serv~ •~ average demand of 90 million gallons per day, ls 
· e1:1timated. to be $10,00Q.~OOO .. • 

• < ., i• .. ' . . . : 

In the even~ >additional sites £qr storage reservoirs can be found · 

at a reasonable cost ~ithe Passaic R.,iver basin, additional potable supplies 

could.be developed by ~egulation of flood, nows~ The Army Conservation Pool, 

_prol)<?sed as a feature ~r a flood control project, ·would develop an additional 

supply of 120 million gallons per day of' potable watero This project.; however. 
. ·. ,., . . . . ' . . , . 

·requires a major fE1der¥1 a.ppr(?priation tor flood control and substantial 

State or Local funds" ,. 
. . ::.· 

ROC!CAVAY SYSTEM 
. - . -. . 

Plans .t"or eJt~sion of t,be· Jers.ey _City system include the instal1a-

.· tion of flashboards tJ increase the usable capacity of Boonton Reservoir and 
' . · .. · ' . . . ' . 

· construction. of an ad4itiona.1 reservo~r on the upper. Rocb.way· River at Longwood 
. 'I,'.·. . . . .· . 

Valleyc This constru~tion will complete ·the development of the Rockaway River 

. basin. Thefla.shboatjls, for which a contract has rece1:1tly been awarded, will 
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raise Boonton Reservoir level 3 feet, a.nd increase the usable capacity from 

7.5 to 8.3 billion gallons. Preliminary estimates are being prepared for the 

Longwood Valley development, which is expected to cost approximately $3,500,000. 
J 

Operation studies indicate that·the proposed expansions will increase 

. the dependable yield of the Jersey City system from 68 to about 82.6 million 

gallons per day. Tlle capacity of the Jersey City aqueduct leading from Boonton 

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

·increased balancing·reservoir capacity will be necessary to properly service 

peak load periods at the expanded delivery rate. 

HACKENSACK SYSTEM 

Additional storage capacity is now under construction ill New York 

. State by the Spring Valley 'Water Works and Supply Company, a subsidiary or the 

Hackensack Water CoIJJ.pany" The capacity of the new reservoir - to be named 

· llldeForest Lake Reservoir11 - will be 5 .:.6 • billion gallons and it will control a 

drainage area of approximately 26 square miles of' the upper reaches· of the 

Hackensack River. The new project will develop a dependable yield of 20 million, 

gallons per day. It.is understood that the full 20 million gallons per day will 

be available to the Hackensack Water Company for a few years until required by 
,• . 

. tbe Spring Va.lley system in New York State. 

Water will be delivered from the new reservoirtiai Oradell Reservoir 

via natural stream channels and., through coordi~ated operation of the two 

reservoirs, a yield greater than 20million gallons per day may possib;Ly be 

obtainedo 

ELIZABETHTOWN WATER COMPANY SYSTEM 

The Company has proposed the development of storage facilities on 

the Raritan River and its ;tributaries upstream from its diversion pointe 

Available topographic maps indicate i;hat a total usable storage capacity of 

about 33 billion g!lllons could be developed at six reservoir sitea® The 

®stimated dependable yield of the-complete development; on the basis of pre.:., 

liminary studies, is 144 million gallons p.er day, at the dive:t'sion point near 

Bound Brook, assuming that 25 percent of the storage capacity would be held iIDl 

ireserve and that·the flow below the diversion point wouJ.d be maintains~ at not 

less than 1.30 million gallons per day. This would represent an increased supply 

of 124 million gallons per day over the existing.supply of 20 million gallons 

per ~ay taken without storage from the Raritan River. Thia proposed development 

cannot be considered entirely as an expansion of an existing supply, since the 
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final 'Withdrawal would be more than seven times the amount now taken from the 

river. This project -c-ould no:t, be carried out simultaneously with another major 

development depending on Raritan water. 

Preliminary cost estimates .of the Elizabethtow proposal indicate that the 

six dams and reservoirs alone, including land acquisition, would aggregate about 

$22,000,000. Insufficient information is available about the transmission and 

distribution plans of the Elizabethtow 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 Project and, therefore, the total costs, including 

the construction of new pumping, treatment and transmission facilities will be at 

least the same and probably lti.gher than for the comparable features of Chimney Rock.· 

The project is a feasible one and has some desirable features, partd.ciilarly 

the maint~nance or a minimum\flow of 130 million gallons per day in the Raritan 
·) •. '.·. 

Rivere 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 V~lley. Operation and Maintenance costs 

for the Elizabethtown pr:Jposal are certain to be higher and will result in a 
. ' ' . 

higher unit eost of water co:mpared with Ch:i.mney Rock ... Finally., the Elizabethtown 
. . 

proposal has more limited possibilities than Chimney Rock for the development 0£ 

the :Raritan River as a major water resourcec 

For the above reasons, the Elizabethtown proposal was eliminated as an 

alternate method for development Qf the Raritan~ It is likely however, that one 

or more of the reservoirs proposed under the scheme would be useful in the future 
. . . 1 • 

for augmenting the flow in -the river during dry periods. It is also believ.ed that 

additional supplies for the Elizabethtown Water Co., can be made available from th,e 

Delaware and Baritan Canals .and that water can be wholesaled to the Company from 

Chimney Rock at an attractive price.,. 

DELAWARE AND.RABITAN>CANAL 

The State of New Jersey has the right, by UoSo Supreme Court decreei to 

divert 100 million gallons per day from the ~eta-ware River Basin 'Without com-

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 a.mount to 25 

million · gallons per day o The total length of the canal from the di version point 
. . 

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

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



losses which occur from the canal in the Delaware Basin ·are not subject to the 

100 million gallons per day restrictionG On this basis, and assuming adequate 

carrying capacity., the cana.l could be utilized to deliver 27.3 million gallons 

per day, plus any portion of the 25 million gallons per day loss not chargeable 

tQ the. limitation, in addition to the presently contracted flows. 

TABLE 8 

POSSIBLE EXPANSIONS OF EXISTING SURFACE WATER SUPPLY SYSTEMS 

IN NORTHERN NEW JERSEY 

System Operator 

City of Newark 

City. of .Jersey City 

. Source of Water=~ 
Main 
ru.ver 
Basin Sub-basin 

Passaic Pequannock 

Passaic Rockaway 

Passaic Valley Water Commission Passaic Passfrlc 

State of New Jersey 1/ 
Elizabethtown Water Co. 

Delaware Dela.ware 

Raritan (Millstone 
(Raritan 

!/ Delaware and.Raritan Canal. 

Dependable Yield 
Million Gallons 

Per Day 
'Existing Expanded 

System System 

46 

68 

35 90 

47.7Y 9o'J/ 

20 144 

· y Total of existing contracts, which are lass than the 
supply which is legally and physically deliver,abl_e. 

JI Assuming that 35/58 of the: 25 million gallons per day 
canal loss would not be subject to the 100 million 
gallons per day diversion restric~ion. 

PROPOSALS FOR FIRST MAJOR SUPPLY DEVELOPMENT 

Increase 
in Yielg 
Million 
Gallons 
Per Day 

7.4 

14.6 

55 

42 • .3 

124.0 

Arter examining''the merits, under 1955 conditions, of the developments 

previously proposed, i,ncluding expansio~s of existing systems, it was concluded i . • . . 

that the:relatively undeveloped Raritan River is the logical source to meet the 

intermediate future needs of the Northeastern Metropolitan Region. furtbermore.11 

the Round Valley and Chimney Rock sites. 'were found to be the.only major storage 

eites capable of supplying the demand at rea.sonable cost. Plate 8 shows the 

general locations of the Round Valley and Chimney Rock Reservoirs and the intake 

and transmission aqueducts for these schemes. The primary problem in connection 

with the new Raritan River supply wasll therefore, the necessity to make a 

thorough comparative study of these two reservoir sites. This study was carried 

out in detail on the basis of the two stages of development proposed for Round 

nr-1 



-·: :per d~Y- i:n the s~oond 
i: - : .fol:lows: -•-- ·_· 

. Water- Sources, Pumr,ing Stations and Pumping Mains 

Round· Valley would take an ave;age, 0£ 70 mi_llion gallons per· __ -

·. day from the South :~ranch of the Bari tail River at Hamden and ' 

will require-for this first stage a pumping capacity or-200 

. milli~n gallons pe:r;.day. The distance from Hamden to Round . 

-·- Valley. is ,3.,3. miles arid the static lift is 200 feet.- Thi~ 
- ' 

is the limit of th~' supply that can be taken from the South , 

Branch of the Rari~(:Ul fl4ver. For further development the 

Rouric.i Valley Project must go to the Delaware- Bi ver. The 

second stage propo~al is to di. vert 1.30 million .. gallons per day 

from the Delaware R:i,.ver at Frenchtown., a distance of over 14. 
;/ 

J!liles from the re;is~rvoir with nearly si:x: miles of required 

tunnel constructio:Q.~ . The Delaware diversion will necessitate 

@ additional 200 Jilillion gallons per day of pumpip.g capacity~ . ,·. . - . .. . . . . . . . 

The pumping head from Frenchtown:to Round.'Valley is appro:x:i-
• I ' " ·• . . ' 

_mately-26o_f'eet. 

The Chimney Roclt.Project would.take water from the !fain Branch 

· of the Raritan River -at Bound Brook and also have available to 
•. • - - I • 

it at approximately the same location the flow of the 1-Jillstone 
·. . ·.· . ,· / 

Bi ver and ~la ware· and Bari tan Canal. In c:>rder to provide a . 

safe.yield of 70m1llion gallons p~r day, pumping eapactty of 
. ' . . ' . 

. 110 million gallons per day will be required. A dependable 
. . , • . ' . , I • 

supply ot-_ 200 mill[on gallons per day can be provided· with 380 
. . 

million g.allons per day of pumpillg capacity·~ The Chimney Roclt · · 

Project would be able to take_ up tc:> an average 180 million - . 

gallons per_day fl".~ the Raritan River without lowering the 

downstream £low below 130 million gall~ns per day. The remain-

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

_ day proj eot would : be taken from available surpluses in the · 

Delaware and Raritan Canal. The 'static lift from Bound Brook 

to Ch~ey &ck is approximately 240 feet and the distance 2.6· 

miles •. The avera~e pumping he,d at dhimney Rock is the same· for 
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Valley, 70 million gallons pet day in the first 'stage and 200 million 'gallon.s. · 

per day in t,he see,ond ,stage.. < The result · of this study in summary are as 

·follows: 

Water Sources, Pumping Stations and Pumping Mains 

Round Valley would take an average of 70 million gallons per 

day from the South Branch of the Raritan River at Hamden and 

will require for this first stag.e a pumping capacity of · 200 

million gallons per day. The distance from Hamden to Round 
, 

Valley is .3 • .3 miles and the static lift is 200 feet. This 

is the limit of the supply that can be taken from the South 

Branch of the Raritan River. For further development the 

. Round Valley Project must go to the Delaware River~ . The 

second stage proposal is to divert 1.30 million gallons per day 

from the Delaware River at Frenchto-wn, a distance of over 14 

1'dles from the reservoir with nearly six miles of required 

tunnel const;ruction. The Delaware diversion will necessitate 

an additional 200 million gallons per day of pumping capacity~ 

~e p\Ullping 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 and also have available to 

it at approximately the same location the flow of' the ~llstone . / 

River and Delaware and Raritan Canal. In order to provide a 

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

110 million gallon$ per day will be required& A dependable 

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

million gallons per day of pumping capacity. The Chimney Rock 

Project would be able to talce up to,an average 180 million 

gallons per day from the Raritan River without lowering the 

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

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

day project would be taken from available surpluses in the 

Delaware and Raritan Canal. The 'static lift from Bound Brook 

to Chimney Rock 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. · Immediate expansion of existing supplies tcvprovide tor<needs. to 1960a 

2. A major .new.supply to provide for an intermediate stage io the year 1975. 

3. 'Additional :majo~ J,µpplies to provide for needs to the year 2000. 
. ·_;:•.' . '··. ·: . ._,. . . .: . 

In this . Preliminary Report recommendations desi'gned · to cover :only the ··· . . ,.. .• . 
. . . ; ' 

·· f'irst, two .stages are ~de., 'the third stage1 being a subject ·1':'rt for the Final 

!teport. 

PROPOSED EXPANSION OF EXISTING SYSTJ!MS 

Of'ficials.responsible.ror operation of the exi,sting water supply 

s;rstemf)., both public and private., are cognizant of the need for development ot 
additional. supplies to meet the needs ot·i:ncreased 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 ~e •Reservoir on the aa,ckensack Rivero The 

major.proposals for expansion which have been considered are explained briefly 

in the following paragraphs.· The increased yields of the various systems are 
summarized in Table 8 .. 

PEQUANNOCK SYSTEM 

A report bas be~n prepared for the City.of Newark on anew reservoir 

with a storage capacity o~'2.9 billion gallons at Charlotteburg Pond a:nd for 

. diversion of flows from Farber Brook to the existing Cani.stear Reservo:i.ro With 

tb,e. cons tru.ction of these· two enlargements, the maximum economic development of. 

the Pequannock basin will have been.achieved. 

Operation studies show that the ;yield of the system during the most 

·. severe drought of record (1900-01), assuming that 25 percent of the storage 
I 

capacity will be held in reserve, could be ~creased f'rom.46 to 53.4 million 

· gallons\ per day by these proposed projects., which are estimated to cost 
. . . 

about $8~640.,000.. Inclwied in the estiinated cost are funds for construction. 
I ' • of' a new treatment plant and pipe lines from Charlotteburg and Echo Lake reser-. ' . . 

. - . 

voirs to the existing Pequannock' aquedu:ct:. 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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PASSAIC VALL1'Y SYSTEl1 

The Passaic Vall~y Water Commission's supply from the Passaic River 

at Little Falls depends upon direct flow diversion without benefit of reservoir 

storage. A report has been prepared for the Commission <>nthe feasibility of 

increasing the dependable yield of the system through the construction of a 
l ·. . , , J 

reservoir at Point View Ol} a tributary of the Ramapo River. The reservoir., 

with a capacity of 2 .. 8 billion gallons, would be filled during periods of high 

£lolls by pumping from the.Passaic River at Little Falls .. Stored water would 

be withdrawn when the river flow at Little Falls is below system requirements • 

In determining the dependable yield of' the system after (?on.struction 

of Point View Reservoir, it was assumed that the proposed expansions of the 

Pequannock and Rockaway systems would have been completed and that the nows 

available at Little Falls would be redu;ced from the historic rates by operation 

of the expanded upstre8lll systems., After the reduction.,, the dependable yield 
. . 

of the Passaic Valley Water Commission<system. could be increased during the 

driest.period of record from 35 to-90-million gallons peraay. The existing 
I . 

direct flow authorization limits·the Commission to a diversion or 75·million 

gallons per day and the additional supply would be obtained from flood waters 

stored in Point View Rese:rvoiro 

The cost of the proposed project, including the cost of additional 

pipe lines, pumJ)ing equipment, and enlargement of the coagulation basin and 

filter plant, to serve an average demand of 90 million gallons per day, ls 
estimated to be $10,000,000 .. 

In the even~ additional sites !or storage reservoirs can be found 

at a reasonable cost in the Passaic R;tver basin, additional potable supplies 

could be developed by regulation of flood flows. The Army Conservation Pool,, 

proposed as a feature of' a flood controlproject,would develop an additional 

supply of' 120 million gallons per day of potable watero This project, however 

requires a major federal apprqpriation for flood .control and substantial 

State or Local fundso 

ROCKAWAY SYSTEM 

Plans for expansion or t-he Jersey City system include the installa-

tion of flashboards to increase.the usable capacity of Boonton Reservoir and 

· construction of an additional reservoir on the upper Rockaway River at Longwood 

Valleyo This construct.ion will complete the development of the Rockaway River 

basin. The flashboards, for which a'contract has recently been awarded, will 
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raise B.oonton Reservoir l.~vel 3 feet a.nd increase the usable c~paci ty. from 

· -7.5 to 8.J billion gallon~.. Preliminary estimates a:re being prepared f'or .... '.lihe 

.Longwood Valley developmeht, which is expected to. c~st approximately$.3.,;00.,000 • 
. : . .• . . . . l , . · ... 

Operation studi:.~s indicate that the proposed expansions will _increase 

· thedependableyield of the •Jersey City system from 68to ~bout 82.6million 

gallons per day~ ·· The capacity of the Jersey' City aqueduct leading from Boonton. 

Reservoir is ·:reported to:be 100 million gallons per day~ It is probaple that 

increased. bal.ancing rese:t'\T'oir capacity will be necessary to. properly se.rvice 

peak load periods at theiexpanded delivery rate. 

HACKENSACK SYSTEM 
. . 

Additional storage capacity is now under consttuct;i.on ill NeV'_York· 

State by the-Spring Vall1;3y\Tater Works: and $upply Company., a subsidiary of the 
. . -~ 

- Hackensack.Water Compally.. The capacity of the new reservoir - to be named 

· "deForest Lake Reservoiri•• - will be 5 ~6 billion gallons and· it will ec:m.trol a 
' . . . . ' . . . . . . 

drainage area of appro.xintately 26 square miles. of the upper reaches o.f the · . . ,,.. - . .. . - . 

Hackensack River. The ;ew project will develop a dependable yield or 20 millio~ 
. I • . . 

gallons per day. It isunderstood_that the•tw.l. 20 million g;allons per dayri-11 

be .. available to the Hackensack- Water 9ompany for a few years until required. by . 
. . . , - ··. ' . .. . :· . ' 

~be- Spring Va.lley systerp._ in New York State. 
. . . . . . . : 

Water will be ·delivered from the new reservoir tcl> Oradell Reservoir .. 

via natural stream_chann,els and., through coordinated operation of the two 

reservoirs, a yield greater th.an 20~llion gallons-per day may possib;l.y be 

obtained. 

ELIZABETHTOWN• WATER COMPANY ··SYSTEM · 

The Company has proposed the development of storage £acilities on 
. . . -~· . . . . . . . . 

.· the Raritan.- River an.d its ;tributaries upstre~ from its diversion point. 
. . . 

; Available topographic illaps indicate that a total usable storage eapa~ityor 

about 33 billion g~llons could be _deyeioped at six reservoir sites. The 
. . 

estimated·dependable yield of the complete development, on the basis of pre~ 

liminary studies, is 144 iniiJ,.ion: gal(lon.s p_er day, at the diversion point near . . . . .. :· . \ . . : 

. . ' . . 

Bound Brook., assuming .that 25 percent of the storage capacity would be held in 
' • l~• • • . • 

• • tt • • • 

reserve and that the t.~ow below the diversion point would be mai?ltained at not 

less than 130 million -gallons per day.· This would represent an increased suppl)"_ 

~r 124miilion gallons·perday•over theerlsting supplyof 20 million gallons 

·per day taken without\storage from the.Raritan !liver •. This proposed development 
. : . 

cannot be considered ~ntirely as an e>..--pansion of an existing supply_, sUJ.ce the 
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final-withdrawal would be more than seven ti.llles the amount now taken from the 

river. This project uould not be carried out simultaneously with another major 

development depending on Raritan water. 

Preliminary cost estimates of the Elizabethtown proposal indicate that the 

six dams and reservoirs alone, including land acquisition, would aggregate about 

$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 or the total project .. However, the distances involved are approximately 

the same as for the Chimney Rock Project and, therefore, the total costs, including 

the construction of new pumping, treatment and transmission facilities will be at 

least the same and probably nigher than for the comparable features of Chimney Rock~· 
' ' 

The project is a, feasible one and has some desirable features, particularly 

· the mainte,nance of a minimum now of 130 million gallons per day in tbe Raritan 
0 . . · •. 

River .. However, due to the shallc,w storage in most of the proposed reservoirs ancl 

the large area of water surface (6,300 acres) the quality of the water would.not 

be equal to either·Chimney Rock or Round Valley. Operation and Maintenance costs 
. ' ' 

for the Elizabethtown pr:.>posal are certain to be higher and will result in a 

higher unit cost of water compared with Chimney Rock. Finally, the Elizabethtown 

proposal has more limited possibilities .than Chillm.ey Rock for the development 0£ 

the ;Raritan River as a major water resourceo 

For the ~bove reasonsJ the Elizabethtown proposal was eliminated as an 

. alternate method for development o.f' the Raritan.. It is likely however, that one 

or more of. the reservoirs proposed under the.scheme would be useful in the future 

for augmenting the flow in the river during dry periods. It is also believ.ed that 
' . 

additional supplies for the Elizabethtown \.Tater Coe can be ma.de a.vailal:,le from th,e 

Delaware and Baritan Canals and that,water ct:in be wholesaled to.the.Company from 

Chimney Rock at an attractive price.,. 

DELAWARE AND RARITAN CANAL 

The State of New Jersey has the.right,, by U .. Sa SUpreme Courtdecree,,to 

divert 100 million gallons per day from the.J?e'laware River Basin without eom-

pensationG .Existing contracts for water deliveries from the Delaware and Raritan 

Canal chargeable to this allocation amount to 47e7 million gallons per day and 

total losses throughout the length .of the canal are estimated to amount to 25 
' ' 

.. million gallons per day o, The total length of the canal from the di version point 

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

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



.... 

.. losses which occur fr~m the)•c~l in the Delawal;'e Basin are not subject to the· .. ·• 

100 million gallons per day' ~estriction. ·· an· this basis, and assuming adequate 
. . - . . . . . , .• . \ . . . .- . . . . .. .. . - . : . . . . 

carrying capacity., the canal could be utili2;ed to deliver 27.3 million ga]J.ons 
. . - . . .. ·. 

per clay~ plus any portion of the 25 million gallons per day loss no-if chargeable · 

·•to the limitation,· in addi~t9n to the presently contracted f'lo'.Ws. · 

.TABLE 8 

POSSIBLE EXPANSIONS OF EXISTING SURFACE WATER SUPPLY ~STEMS . 

. IN NORTHERN NEW JERSEY 

. §¥stem Operator · 

Source of Water, 
Main 
River 
Basin Sub-basin 

Dependab~e Yield increase 
Mill~on Gallons . in Yield .· 

. Per Day . . · MilliQil 
Exis1,ir.i.g E,tpanded Gallo:p.s 
.§N:stem · ststem · · . Per Day; 

City. :c,r Ne~k 

City. or Jersey,City 
. ; '• 

Passaic Pequannock 

Passaic Rocka.wa.y 

·Passaic Valley Water comrd;sion Passaic Passf11c 
.· ) 

State or New Jersey'}/. · .Delaware Delaware 

46 

68 

·.·53.4 

82~6 

35 · · 90 

47.76/ 9oJ/ 
Elizabethtown Water Co. · · Bari tan (Millstone · 20 

(Raritan , 

. y Delaware• and. :Raritan Canal • 

g/ Total of eJO.sting- ~ontractd, which are less than the 
supply.which is·legally and physically·deliveral:>l,eo ' 

J,/ Assumµlg that, 35/58 of the 25.million,. gallons per day 
· · canal loss wo~d not be subj ~ct w the 100 million ·· 

gallons per d.ay di versi.on restrict.ipn · 

PBOPOSALS FOR FIRST· MAJOR>SUPPLY DEVELOPMENT . 

. '7.4 

14.6. 

55 
42.3 

124.0 . . ·. 

! Arter examin:ing·t~e merits:, under 1955 conditions, of· the developments 

previously proposed, i,nclud~g ~ansions · of existing systems, it was conclud:eQ. 
. i" . . : .. ' • . .. · . . 

l 

that the':relatively UJ1ciev9:lo~d Rarit~:Ri.ver is the logical source to meet t~ 

·1ntermediate future needs ,of the ·uorthe~s.tern Metropolitan Region. Furthe~re» 

the Round V$.lley and CMJm:ley Rocle sites·were found to. be the orily major storage 
. . 

sit~s capable of' supplyini the demand at rea.aonable ~oat. · Plate 8 shows the 

·general locations or. the ~und Valley and Chimney Rock Reservoirs and the il;>.take 

and transmission aqueducts.for these schemeso The primary problem in connection 

·. with the new Rari,tan· Ri,t~:r.- supply was, '.therefo.re., the necessity to make a. 
. . ,,'· . . . . . . . 

: thorough comparative study of' these two reservoir sites.· This atUdy was carried 

out in detail on the basis.of the two stages of development proposed for Round 
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Valley, 70 milli~gallonsper day in .. the first stage. and 200 million 'gallons 
!,_ 

per day in the second stage. The result of this study in summary are as ·. 

follows: 

Water Sources, Pumping Stations and Pumping Mains 
. . . 

i • • • 

l;!ound Va.lleywould take an average ·of 70 million gallons per· 

day from the South 13ranch of the .Raritan River at Hamden and 

will require for thi.s first stage a pumping capacity of 200 

million gallons per day~ The distance from Hamden to Round 

Valley is J.Jmiles.and the stati.c lift is.200 feet. This 

is t·he limit of the/supply that qan be taken from the South 

Branch·of the . .Raritan River. ·For further development the 

Round Valley Project must go to the Delaware fil.vero The 

second stage propos~l is to divert 130 million gallons per day 

from the Delaware River at Frenchto'Wn,, a distance of over 14 

J!liles from the r~servoir·nth nearly six miles of required 

tunnel const;ruction. '!'he Delaware diversion will necessitate 

additional 200 million gallon~ per day of pumping capacity~ 

The pumping head from Frenchtow to Round.Valley is appro:xi-, ' :.: . 

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 I-µllstone 

Ri. ver and Delaware .. and Raritan 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 

supply of 200 million gallo~s per day can be. provided 'With 380 

million gallons per day of pumping capacity e The Chimney Rock 

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

gallons per day from the Raritan River without lowering the 

downstream flow below 130 mi:Uion .gallons per day. The remain-

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

day project would betaken from available surpl~ses in the 

Delaware and Raritan Canal. The 'static lift from Bound Brook 

to Chimney Rock 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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.. 

.. 

the 70 million ga.llons per day scheme as for 'the 200 million 

gallons per day ~cheme~ Although Round Valley would have an 

initial pumping head advantage this would be eliminated at 
. . 

. tp.e seconcl. stage of development with pumping from ~renchtown. 

Dif'i'erences in p'Qlllp:i.ng costs for the first stage development 

'W'ill also 'be negl,igible due to the shorter pumping'line from 

Chimney Rock and the smaller pumping capacity required. Chim-

ney Rock has the advantage or being practically independent of 

Delawa.rs wateir il'l. both stages of development. No agreement with 

the State of' Pennsylvania, permission of the United States 

Supreme Court or compensating reservoirs on Dela.ware River trib-

utat-ies'Will be required _in order to develop 200 million gallons 

per day at Chinmey Rocko Chimney Rock has the further advantage 

of being ca.pa:ble_ot development for any qus.ntity o:f' supply between 
·, 

70 and 200, m:llliori gallons .per day. 

Reservoir.Sites · 
... · "!,-....' 

'l';he Routtd i/a11ey Rese:Mr9ir site is occupied by approximately 50 . ' 

farm families.· There are no important roads, railways., utility 

lines or buildi~gs in the site. When full,the water level 0£ 

the proposed rese:rv.oir Would be at elevati?n 380 above mean sea, 

level £or both the 70 and the 200 million gallons per day scheme. 

Three dia:rns, the highest of which will.have an overall height of 

160 f set and the lowest 90 feet above the valley floor will be . 

:requi:red tc1 s~ai ·otr the reservoir. The distance from Round 

Valley to the proposed terminal connection in Elizab~th is 

appro;rlma..tely JS miles & The land area of the proposed Round 

Valley Site isapproxim~tely 3,500 acres and at elevation 380 

feet it will impound 49 billion gallons of water • 

The Cbilmley RockReservoii" Site (see Plate 9) contains approxi-

mately 350 farm.and suburban residences. There are no important 

W.ghways or railroads in the site, but the amount of road relo-

cation will be ~e~ter than for Round Valley. There are no im-

'portant pubiic buildings in the proposed flooded area. For the 

70 million gallons per day scheme the maximum water level in the 
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reservoir wouid be a.t elevation 260 above mean sea level and· 

for 200 million gallons per day at elevation 280. ··. Two dams, 

one 165 feet high an!f the other 125 feet high will be needed 
' 

to form the reservoir. These clams will have considerably 

shorter crests than those for Round Valley and consequently 

will be ·1ess costly ··to construct. The distance from Obimney 

Rock to the Elizabeth connection is approximately.20 miles~ 

The area.of the.proposed Chimney Rock Site is 311 000 acres and 

the water impoun.ded for the 70 mill.lion gall(?nS per day 13cheme 

is 16 billion gallons at elevation 260 and for the 200million 

gallons per day EJcheme 1 34 billion gallons at eleiration 280$ 

. . . 

The Ro~_Valley scheme has -the advantage$ of eleyat,ion and 

will displace fewer families. On the other hand both of these 

advantages are . largely off-set by the .. much shorter distance 

between Chimney Roel aild the area of water u.see Booster stations 

'Will be needed for l:>oth installa,.ticu:u~ and cost di!f'er~11tials for 

construction, and operation of the boosters 'Will be small@ Both 

sites are geologicaJ,ly suitable for reservoir development an.d 

entirely .feasible f'rom an engueering standpoint~ Land acquisition 

wilLbe considerably more costly at C~ey Rock~ 

Transmission Lines 

The transmission line to convey water from Round Valley to Elizabeth 

will be 38 miles longo For th.e 70 million gallons per day stage the 

line lrl.11 be 72 in~hes ind.is.meter to the balancing reservoir and 

96 inches in. diameter from the balancing reservoir to Elizabeth., 

For the 200 million gallons per day supply, two additional lines 

ri!imilar to the one al)ove would be :required» or a. total of 114 miles 

of pipelinec 

The Chimney Rock aqueduct Would 'be.20 miles long and for the 70 

million gallons per day acheme would also require '72 .inch dia-

meter pipe to the.balancing reservoir and 96 inch diameter pipe 

from the balancing reservoir to Elizabeth~ For the 200 million 

gallons.per day scb,eme, 2 additional lines would have to be laid 

or a tot~l of 60 miles of pi;peline. 
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Since th·e transmission lines are the most costly. item of 

the proposed water developments, dhimney Rock has a very 

large· advarita.ge because or its closer proxilni ty to· the 

area or wa:ter use .. · Some saving in the construotion of' the 
• -1 • 

second stage developnent maybe eff'ectedby ustng·asingle 
transmissioa line·.of larger diameter, but tb,is• would only' 

' ' ' 

be economically feasible it there va$ an huntdie:t)e 4-.n,t/l 

for the greater part of the.additional water ~pp:cy-• 

.Qyality q! Wate_r 

The quality of' water t~en·at Ham.den wi~l, in the first 

stage Round Valley seheme·be bettei than·that ,t 

Bouna Brook for t:he.O~ey, Rock scheme., Hc;,we'V'el', 
' ' 

treatment will be required for both wat$rS ancf with 

modem methods $.n equaliy potabie wat~r supply can.be 

obtain• in. both instances wt.th negligible di:ff'erel'lces 
. - . . 

' ' ' ' ' ' ' ' :-' ' "' ' '' 

in costo When water is ta.ken from tne DelS.W-$.re Siver 

for·tbe second stage of' :Round Valley, ~he.quality wi.11 

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 Construction 

Pumping Station and Pumping Main 

Headworks including Treatment and Booster Pumps 

Transmission Main and Ba.lancing Reservoir 

Total of Real Estate, Bights of Way 
And Construction 

Engineering, Legal and Administrative Costs 

Interest During Construction 5 years 2.5% 

Total Es~imated Cost of Project 

Cost Per Million Gallons of System Capacity 

RoundVallex 

$ 4,895,000 

~4,145,000 

4,450,000 

5,500,000 

23,450,000 

$52,440,000 

3,600,000 

3,900,000 

$59,940,000 

$ 856,300. 

200 MILLION GALLONS PER DAY SCHEME 

Real Estate and Rights of Way 

Reservoir Construction 

Pumping Stations and Pumping Mains ·, 

Headworks including Treatment and Booster Pumps-

Transmission Main and Ba.lancing Reserr1oir . . 

.compensating Reservoir 

Total Real. Estate, Rights of Vay · 
And Construction 

Engineering, Legal and Administrative Costs 

Interest During Construction 10 years 2o5% 

Total Estimated Cost of Project 

Coat Per Million Galloner of System Capacity 

III-12 

$ 5,485,000 

14,145,000 

22,55Q,OOO 

12,500,000 

70,350,000 

:z',000,000 

$127,030 jl 000 

7', 800,000 . 

8,800,000 

$143,630,000 

$ 718,150 

ChimneJ!:Rock 

$ 12,1bo,ooo 

. 9,100,~ 

3,200,000 

5,500,000 

14,950,000 

$45,510,000 

3,000,000 

3,300,000 

$51,810,000 

740,lQO 

$14,810,000 

9,290~000 

9,000.,000 

12,500,000 

44,850,000 

90,4501'000 

5,700,000 

6,500,000 

$102,650,000 

$ 513,250 



ClIAPTER IV 

--• }FINDINGS _AND m:ooMMENDA1'.IONS -

. STATE-WIDE WATER SUPPLY . CONDITIONS . 
Hydrologic stud.1~~ show t.hat :taking surface and ground va.ter supplief 

tt>gether, th~i-e is empl~ w}te:r within the State:,ofNev: Jersey to provide for 
,. ' . . • .; ••• 1.· ·• . .. ·· ' • 

. . foreseeable needs D The que~tion of. whether or. not- all future requirements . 

-- -- shall be · developed e1;1.tire~ from: in:tra-state waters _will _ require careful 

ec~omic oompa.rison1d.th proposals for the tise 0£ inter-state· waterso This 

_question __ will -be _dealt wi tb in • the. Final. Report o 

· While lc,calized ,,fu.ter pr~blem.s 'or minor magnitudE! exist in various 

. _- patts of th~ State, the· onlJr· criti~al "conditi~n at prt=)seht t~t requires 
• - - • • r ', • • ••• 

·-attent:lon of the State.Government is- the.-$Upply-problEt1J1-f~r the Northeastem _.. - . . . . . •.. _.,- . ·. . ... -.- . . . ' . ' 

··••Metropoli~ Region<! 

RECOMMENDATION FOR NORtHEASTERN ME:TllOPOk!TAN_ REGION . 

- · 1. --_ For ·Augp1ent!l¼g Exis,P~ng Supplies 
. ' -~ •' . . . : - . . . 

As set forth').n Oba.pter III, the ,water reqUirements or the' 

Northeastern ~etropolita,11 Regioil dhQUJ.d -be meet by three . '··· \ -. . . . . . . . . . 

\-

- ' . . 

separate st~geus of d&elopnent.. The f'irst · stage would 

provide for the needs until ~960 or 1961 d11ring t,he p~riod, 

required tor )ilie construction of a D!.&j or addition to the . ·.·' . . . " . 

North Jersey suppl.to' To accOlilpl.ish this it is reeOlJJillended 
. . - • . • • • t -- • • : : " 

that. steps b~: taken to erico~age thEi. owners to constl".llqi; or __ -

tor theSt4t~ to.Undez:t&ke•the ¢onst~ctioJa ot enl;argements 

" -- . . . . 

-_-._ These improveJ11ents ~re: --

... ·. . . ·: . . .. 

•- Jersey -- Ci ty..;.1t9ckaway --• 
. '. ' . ' 

-.· 

... ' . . . . . . 

. : ldii tionil SiU"ct Yield 
MilliOlil 0$.]J.onet-Pet.l)ay 

_--_ 7'64 

·_14 .. 6 

- , · i?assai~; Vall~j;-Water .Commi$sion 

Total-
. --·,. 

77~0 

Estimated 
. Cost 

. . . . . ' 

· t :s,640,000 : 
. - . . . 

3J500,000 -- . 
·10·000000· . , , .. 

. _. 622 li()- OOC{\ · •--·· -'ti' J :'f , ·. . 

-- These impr9vew,ents ~d add, 77" millio11 gillons per day to the .-

- total d~pend~bl~ E31lppl.y 0£ the Region 8. t the lqv ~oat or 
$287,000 per ~illi<m gallons of capaqity" _- ·-- -



In order to :realize tlle ,full benefit from the recommended 
•· '-.. . ,._. . 

Passaic Valle;tWater Commission development i~'Wi.11 be 

necess~ry for the State Water Policy Council to.approve an 

increase in the Commiasion. 11 stak::ing ·rrom the Passaic River 
from 75 . to · 90 million gallons per day·o 

For the Major,Intermediate. Supply: · 

In order to assu.re an ample supply of water for the estimta.ted 
,· • ' ' • • ,· • • ·J . ,· : •• 

· demands after 1960 it wi.11 be necessary at the earliest possible 

moment to lllldertake the pla.nning,acquisitibn of land ;for and 

COl'>lStruction Of a maj9r new: wat;e'J;" silppl.y system" For' this 
development the execution of the 70 million gallon per day 

scheme of the C}wnney Rocle Project is rec01llmen!iedo This finding .. 
. . . ' : . . ' . 

was reached ,after care;ful cbnsideration of all 9f the. factors 

setforth in the preceding IJbapter, part;icula.rly the dlfferenees 

in the availabU.ity or water and the large.cost differential~ 

both stagesof d,evelopment in: i'a.vor or Chimney.Rock~. 

In conjunction with this development it is also recommeJ2dedl 

that the dams be constru~ted to full'heightneeded tor the 
second stage and tha,t land takings for this stag;e be made at 

this timeo The estimated cost for this is as follows: 

Total Cost for 70.milliom gaJ.lons per day Chimney 
Rock Pevelopment Including Dam Construction for 200 
:million gallons per day Stage · $51,810,000 
Ad.dj, ti,onal Land Takings 

Total Cost ~53 860 000 11'., , 
' ' 

The system should later be ,expanded to the 200 million gallon.is· 
. . . . 

per day stage either in. appropriate sub--:-stages o:r at one time 
as the growth of the Region may require., 

· 3, For Ma.i or Supply to .Year 2000 

In the studief3 for this development the utilization of the 

Round Valley Reservoir site will be considered with other 
. . r· . 

alternate possibilities., The Round Valley site could assume . 

,:important local significance if the indications point1~d to a 

large industrial and urban expansion in Somerset Countyo 

Recommeadations for water developnents adequate to the year 

2000 'Will be made in the Final Report., 
\ ' - . . . 

WINDINGS AND RECOMMENDATIONS ON THE EXPANDED:USE OF GROUND--WATER 

h estimate.of tb.e use of gromd-wat,er in Nev Jersey,in 1950 indicates 

t~at somewhat more than 500million gallons are used each day for all purposes" 
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Of this, a.bout one-third ;is used for municipal supplies., one..;,hnllif is withdraw 

by industry and approximately one-sixth for rural and irrigation -uses comlnll'e"ii., 

Most ground-water problems in New Jersey result from the local 

demand exceeding the capacity of the local water-supp:lyi1;1staUations, or 

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

any widespre~d inadequacy ofthe ground-water re.source itself., However, o,rer-

developnen.t has occurred in a few places where the quantity of ground.;,..w.ter 

available is less than the requ!r~ents of the locality o For the most pa.rt, 

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 ground.,..-water are generally unfavorable. 

In New Jersey, except perhaps in the Piedmont Plain, changes in the 
- . 

chemical quality ~f ground-water supplies appear to be a -more serious problE;W 

at present than that of exceeding the dependable yielde The withdrawal· of 

ground-water is always accompanied by- a lowering of water levelso If water 

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

toward the wells as soom as.withdrawal begins may ca.use the undesirable water 

.to enter the wellss As a result,. many wells near the coast or adjacent to 

areas of brackish water, sugh 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 CBinden areao 

'Wells polluted by :industriai wastes are more spotty in their occur-, 

;rence but 11.s would be expected, they are more-likely to present problems in 

the manufacturing area,s of' the Northeastern Metropolitan Region, and aiong the 

Delava.re River below Camdeno In some cases, industrial pollution is so limited 

as to affect only the wells of the industry responsible for the pollution, but 

in other cases, a single source of pollution may be evident throughout a 
,.: \ 

neighborhood of considerable sizeo Where water infiltrating from streams or. 

rivers .furnishes an appreciable part of the water obtained from ~ells, pollution 

of the surface sources may seriously detract from the usability of the ~I'ound-

watero In the Philadelphia~Camden area, where well supplies are maintained in 

considerable part -by- recharge from the Delaware River, the ~ndustrial pollution 

in the river water is of in~reasing concern., 

Although a large amount of information has been gathered in numerous 

local areas., knowledge of New Jersey's ground-water resources on a state-wide 



4-• Provision -sb.o-ula. be made to obtain and hold in reserve for future 

use some of the more favorable ground-water reservoir areas in the interior 

Plain of-Central end Southern New .Jersey., The Pine Barrens area., of which -the 

Wbe.rton Tract is a part~ .is one of the most favorable ground-water pr0vinces 
' ' 

in the ,Eastern Untteq. States,o The undeveloped nature 0£ the terrain., the 

abundance of grmm:d-w:ater ip. Ef~orage, the quantity and quality or water 

psrennieJ.ly available from .recharge 4µ1.d the nearness to present and .future 

large O®:nters of' population a.nd. industry- are ju.sti.f'icat1on tor action now bf 
the State ·b~'obtaln and hold for water-supply pu.rposes tracts that will supple-

ment the ,u,eels ot suoh areas as Camden,, Atlantia City, Asbury Park and other•• 

The r•ainder of the Wharton Tra~t not now owned .bf the State should be~ 

c~s~d · and ~c:uiei;cle~tton. /should be t:i v~rt t(;) rese~virig ene or ~ote tracts 1• 
,'' ,1 , ,· ' i ,I ', . , / I ", . , 

tho NP.'irthem Pirie $arreits for future g;-ound--water developnents(I 
Th~ 1~e1,sib:l:li~ of euoh 1.arge ... so~le sround ... wtita:r d-,veiopnents 11 

enhancEJd\ b-J· lll~'lf®fal f ac"66:r$, Obi et among the Se ares 

~$. The utilization ot the water resources beneath the le.ad 

em-flac~: ~an be acOOD1plished without loss c,f the .land 
' ' . 

' ' 

' ~rea its$l:f, except that zonins compatible with good. 

wa.·terslled management should be maintain.ad. 

bm Use or the matura.l underground reservoir rather th.an 
. ' . ' , u open bQ·dy er water on the land surface will greatly 

:ii"eduoe evaporation losses., 

t>o After the major pipe lines are installed, the actual 

prpduction of the water supply can proceed as needed, 

bf,· ~eC'lt:iQn; without· .. the necet:JfJ:ltf of re$ervoir 

construction based on design requirements of some period 

f'ar in the future,, 

d® Problems of color and turbidity control -will generally 

be •bsent in ground-water supplies from these areas, 

wherea~, water treatment to overcome these problems will 

be required if water from surface reservoirs is usedo 

e., !n area.a such as the Wharton Tract:, greater maximum 

utilization of the available water can be made b,v 

, :m.e~ns of .well fields rather than surface reservoirso 

The topography of the area is such that shallow surface 



·· reservoirs would develop only.asniail part of the water 

·supply .. When the surf'ace_reservoir is.drawn down, the 

underlying ground water reservc,ir·would sti:Ll-be 

essentially fuli of water to a depth of.perbaps 200 
/ . . ' ' . 

. ' . . 

feet. This yastquantityofwater in underground storage 

could be with.drawn only by means of a ground water 

developmento 

:RECOMMENDATIONS FoR LEGISLATION 

Th.e suggested steps to be taken by the New Jersey Legislature in order 

to implement the .execution of the recommended program is set forth in detailin 

Chapter V which follows~ 
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CHAP'fER V 

LEGISLATIVE ACTION 

The engineering objectives and recommendations outlined in the 

preceding chapters will require a legislative program to provide for their 

legal, administrative and financial requirementso. In general, this includes 

legislation: 

Ao To authori~e the development, design and construction of a 

major water supply or supplies to solve the long-range water needs of the 

State, ancl also to permit service and operating responsibility to remain in 

the various public and private water. supply and distribution systems within 

theii- respective service areas;. 

Bo. To provi4e.immediate relief of current water shortages by 

facilitating the increase of wa:t.er supply from existing systems through 

additional developnent and improved distribution of the total a.vail~bl:e ISV,pply; 

ud 

· O o To strengthen the poliee powers of tht:l DivisiQli of Wa.ter Policy 

and Supply, so as to assure the most efficient use of existing supplies in 

light of local mee~s and safe yields~ 

AOONISTRATIVE AGENCY ·· 

The nature of these legislative.powers., as well as the financial re-

. qµirements to be d~velQped, pt'aotica.lly dictate the need for a state water 

agen-cy to admin.iater tb.e construction :program and arrange for its £inancing11 

This does not mean, however, that the state must go into the business or 

·selling water at retailo From an engineering" standpoint a clear choice or 
· methods is open: 

lo The state agency may be authorized toacq_uire, construct, .f'inanoe, 

oper•a.te and maint~n. n..~nr water supply s,rstemsJ or 

2o The stat.e agency may be authorized to acquire, construct., and 

finance new water.supplies, but to turn.them over for operation to an appro-

priate district., reg:toJ:1al or municipal operating. system, as determined by the 

. legisla.tureo 

The choice between these faro alternatives is a matter or legislative 

policy~ In the sel~ction of that policy, however, it should be pointed out 
' that the State 1 s water problem can be. resolved most effectively and economically 
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but the matter is principally one of legislative policy rather than or 
angineering necessity~ 

A brief summary of .the arguments pro and con may be convenient as a 

matter of public information. · Normally an existing state ag~ncy would· be the' 

first choice$ In the present case this -would be the Division of Water Policy 

~d Supply, which is hea,ded by·.~ Director responsible to the Commissioner ot 

bonservation and Economio Develo~ent .. This hae the obvious advantage of 

t.~ing, the work over to a division which has long been a.sspciated with the 

State6 s water problems, .and which is already integrated wi.thin the State'® 

administrative structure., 

' A newly constituted water agency, also estab],.ished withi.21 ~he same 

\i:epa.rtment, would. penilt the legislature to create .a board or commission as its 

head .. This would offer the opportunity, if desired, l!>f giving )representation 

to the V61,rious counties, municipalities and water supply systems most directl;r 

· interested., As a new administrative unit, such a water agency might have 
' . 

greater flexibility of o:rganization, staffing, and policy .. 
. . . 

From the viewpoint or :administration, either choice would require an 

(!1$'Sentially new admi:m.istra.tive unit with respect to personnel, office spaoe, 

'OLegal; engineering and o.ther technical services. In either cai,e 9 also$ the 

ac'bual clesign1 ·· construction and supervia1on of the work would undo'!lbtedly b@ 

iccomplishedthrough the usual contractual arrangements .. Iri brief, the choice 

!t principally in the type of top policy-maki1'lg body which ~ould be most satis-

factory from the viewpoint or the Governor and.the l~gielatu:re® 

.EQJl~S OF THE STA.'?J_WA'l'ER • .A,qEl.tQl. 
The principal powers of whatever E1ta.te water agency ie selected will 

necessarily in.elude power: 

1 •. To design, construct and operate one or more new major water 

supplies as may b.e autbo#ized by law, but not to- operate any local distribution C 

systeme 

This would req.uire legal authority not only to construct and 
. . ' . 

finance the new supply system but also to select and acquire sites in North, 

South and Central Jersey"for conservationand.development of water shedsr for 

dams, reservoirs and pumping stations1 and rights of way for transmission 

lines and for the ~cquisition of additional ground water prese.rveso Legis- · 

lative policy with respect to the choice among these e~penditures could~ if 
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desired, be carried out tm:-ough ,t,l'.).e annual control of ·appropriations~ 

2o To construct, or to advance capital to existing public•systems 

to construct, approved extensions and additions to existing systems; and to 

.. arrange by contract the control and disposition. of the additional water made 

available by such construction for use whet"e needed. 
. - . \ . 

This would f"acil:itate complete development of existing water systems 

similar to the recommendations made in this report for augmenting the exist~ 

ing Northeastern Metropolitan Region supplies. This power together with Item · 

No. 3 below, appears well adapted to eliminate the reasons why existing 

public systems have not yet built the reservoirs which could with comparative 

speed augment the dependable supply available to the Northeastern Met:ropolitan 

Region. The reasons for past delay may :possibly be classified as follows: 

(1) The system itself' does not require :the additional supply;· (2) • The 

system itself requires the additional supply only if ;t continues to sell water 

to non-members, with the. 8:J?pearance that _the system in fact is expanding its 

resources for the benefit of others; (3) The system does not need an ~dditional 

supply except to meet shor,tages in times of extreme drought, and it is.un-
I 

economical to make a major investment for such limited use; (4) The system in 

fact has a sufficient supply but has a poor distribution system to meet peak , · 

loads, the correction of·which would require such a great capital outlay that 

it would riot produce a commensurate ;return to the private operator; and (5) 
. . 

The interchange of water between surplus and deficit s,i.stems is limited either 

by laclc of inter-connections or 'by cost differentials between the two systems • 

.3., To integrate the total water eupply resources of the state f~r 

its total needs through the construction and operation of inter-connections, 

reservoirs and booster stations; the making of contracts with existing 

systems_ for transmission_ of wate:r· and for the exchange between existing and 

new supply systems., 

This will provide increased.efficiency in the operation of both 

existing and proposed new supplies. 

4 .. To enter into agreements with public and private water systems 

for the joi:nt construction or operation of inter-connecting facilities by 
' .. . . I such public &nd 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 between systems due 

to differences in dbsts, 

$. To aequir~ f'bt pubiic use, upon payment of just compensation, 

' the surplus water in ·any public of' private system and the unused water shed 

rights of any such system when nee9ed to prevent regional shortages. 

This would perm.it.the recapture of unused water shed tights, as a 

last resort, where the o-wner of such rights declines to use or permit the 

use of them for the benefit of the general area served. This would prevent 

the hoarding of water rights which places an unfair burden on the area as 

a whole by making_it necessary to bring water from greater distances and at 
much higher doats .. 

6.. tb acqu!Ni additionU ground water re.serves, and to construct 

. and mainta.in water oonsehr~ti6n faeili ties, a.s it may find necessary and 

desirable. 

This would petinit the aaquisition of preserves similar to the 

'Wharton 'fr_a.~t for the pufpotie bf serving other areas of the State .. 

7 c To ente:t- into contra.ctt,; and to pledge its revenues and prop-, 

arty as further security therefor. 

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

poses by gift, pircha.se1 lease or condemnation. 

FINANCIAL 

The recommended program of short-range improvements ana. long-range 

devel0Pl7lent will reqw.~e :!,mmediate capital funds, which may be provided in 
·' 

whole or in part through bond issues, and continuing current income, ~h:ich 

may be provided in wnole oi- in part from water charges. It is the purpose 

hare to review alternative methods for meeting these requirementse The 

©hoice of method largely depends upon what is deemed to be a fair allocation. 

of' total coato 

lG General Credit and General Revenues 

In most of the past proposals it bas been assumed that the 

development of new supplies will require the use of. the general credit of the 

state, supported by general tax revenues as long as the new supplies operate 

at a deficit. S~nce the only efficient vray to.build new supplies is to 

anticipate the needs of future years, it should be expected that any new 

supply may operate initb.:lly at a deficit, a.nd certainly will be unable to 



meet debt service charges out of revenues_f'or a numbeTot years-:tf·a.Jlexcese.;. 
. . . . . -. . ' ' ·•· . 

1:vel;r high initial rat$ rot the ~ew \rater is to -~- avoided~ .- It isj) or C<mrs&, 
. ·.,,·. . .' . . " _,.· :'.• . 

will be of speciar beneti t to the Northeastern Metropolitan '.R~d,on~ e.ndl $.tt c()n~_ --. . ' . ' . . . . '• '•' . .. . . . ' . . 

: . . . . 

· alternative ways or financ~ng the pro~tam, baaed· upon·-~ -eqlij.tabl~ a¥-ocatio:m 

--of . the benefits reeei. ved from an- aclequ1:tte water supply, beyon~ thos.e xlealized . . ·. . . . . . . ' ·. ' .. 

by. watei- users.. These benefits mat be r~alized by petson:s ·arid:' property as -. 

follows1-

a.. -The commuili tr _bei~g ·b~~ter 's•6ed,· ~s.6h '1rtd~vid~ 

FC)pert:r owne~ ~thin .. the/arJa. ~f 'th~· 1mproven1~t 
1$ .. :tnd,ire~tJ.1 b~ne!'tt6d b~caus/E{ or th~:; ~v~tiabilitr 

-. 
of! water tor potential ':use, Wbirih erthart~es t4e valu,e. 
of hia property"·· 

b. t~oh pers~n ~e~iizes beri~f'it.s' ,;om- fmiitte,ved fire 

~ote~tio~, healtll~-Oirid~stria1'~ot,~rit,~ ·_6~d 

· 6ivic ,1mffeo.ir~ent," s:11 ~t illicli :fettu1re, f,uaequa~e 
. water sup~iy. 

In view- of tbe'SEf ri(jn-ueer benefits,a.'methoa~t•rittan?iftg the 

questionable. In the .p:r-esent,state of de;velopnerl.t pf th~ 'New Je;sq program, 
~reover, a method ot f:trianci'ng which pla;des \Ji$ '~d~: ,r <,pe;ati~g def!ci ti 

·_ and unearn~d fixed charges on general '$f:.a~e reveiu~s' miif 'a1e0 'le Qp$h to 
• • • - J • ' • ,'. • • 

(fuestio.n.. Ir the_ tegisiat~e _cieittretfto· f!!eb~~~~i{.':theaff'ctde~tior1s 9r equity, 

it may apportion the various elem~ti oi ~bet a~eo~tn{t6 :., st~:w1t1ent' of , 
. • . . . . • . . • . , :, : . . . . \. . ~. , . .. : ·' . . '.• . . . • . . , ·, .•. ' · __ , .L . . , -: 

.-·-. policy which has beeri adbpted by a ptQf.'es:sional •eittidy ··,~wp ·:~Qh.si$\ing of 

___ ·water ·~ngi!leers~. investm.ent"bmik~:1;-0, "11$.w,~era; •g_d~riuii~nt':l("~~~liis·ttatore and·· 

- · publig _ :utilities eo11)j:tsa±on~ret; its fililowb: ·y·: -· -· - - - · . 
ru:nda.mentaJ. Consideration~ in,Ratas and bt~ijt~t.ilt•~ tor Water 
and Sewa~ W9it~-. ,;:;A JQit,rt }i$F,rt of Pommitt,ee .Qt: th, Me:riQal!I.. . 

- Society ~t (fiv,ft·t~gii)~eT'~;· a.~4'-<>i' 1tha.:Seit:l()i 1at:'k~~C;1:lpa:l.. l';i~W ?£ 
the .Ameri-c?n Ba;r .Afisociatioii a,nd Represeift~tit~s. ottlit ~er:ltan 
Water ~forks .Ass.6ci,.~tiQri -~a. iiario~tf othe:ji:":·.~.fi.~~t.ttl~$~! '/,:: . · -_ . ·_· -- .-. . . V-h -. . ' . ,·· .. .- ,,.- -· . 

·-··,\ ,}, 

·,.' 



"The needed total annual revenue of a water works shall be 

contributed cy' users and non-Users ( or by users ~nd properties) 

for whose use9 need and benefit the facilities of the -works 

are provided approximately in proportion to the cost or provid-

ing the use and the benefits_ of the wrksvs. 

This statement of policy should be applied in recognition of the 

natural division of the ·costs of a 'if8.ter supply system into the .follorin.g three 

types of cost: 

ae Acquisition and construction of major structures, 

druns, reservoirs, main pumping stations and tranebnissio~ 

mains .... thes.e berlefi t non.:.users as well as user$; 

b., Local ctl~tfi'btlt:ion 1nclt:td.ing booster_ pump$, l~teiial 

mains, distributing reservoirs and standpipes - these are 

of local beaefit only; 

e .. Cilrr~nt op'f,!rfition anci maintenance includir.g pumpi:1;1g and 

treatment -- these benefit consumers only .. 

It has bee11 as.sumed that the, most favorable method of fin.ancj,;ng would 

be upon the general credit, of the State - but this• does not necessarily riu~an 

support by general revenues of the State., In fact, the ty~s of cost and 

benefits to non---users would make it inequitable to u13e either ,11 generµ 

revenues (whic~ do not recognize special benefit to users) or all service 

charges (which do not reoogni~e 'benefits to non-users) .. 

Capita1 costs a~e especially suitable for some support from non~user 

revenues., 1.f such eupport ;is not provided, tllose who use the facility will 
' ' ' ', ! t ;: ' ' ' '. • • · '" .. '.. ,' · \ . ' 

pay the capital costs arid those who do riot have immediate uee but do have 

ultimate need and present benefit would escape a fair part of t~e Capital 
I 

burdene 

In the case of.any single improvement., moreover, the non-users will 

enjoy benefits which are different in kind and degree depending upon their 

location 'With :respect to·the improvement., It would be fair and equitable to 

recognize the difference in.non-user benefits in establishing the method or 
l'inan:ce and allocation of' the cost .. 

These consider~tions suggest three sources of revenue to support the 

imm.ediate,and long-range/programs: 

V-7 



t 

lo W~ter $em.ca Charge. 

' This is the basic charge to t.he' ti.set;;' 6f water. · In the 

past.this cba.t-ge ·has included all cost$ in comiection 

~th th~ supp~y pf water except in the caSel!l wher~ 

oper~tional dl3f1cits were covete<lby ft$ner4ll taxe.tion., 

The· se~oe charge still remains. the simplept al)d .. most 
1 . , ' ;, • ' ' • ',. . ' • • ' 

water revenues., 

It :ttf <tbviou~., however, that whichever Il/..eans may be 

chosen to produce water revenues, the·semce charge should 

it:1c;:lude the interest . change a ori the ca.pi tal, ¢,oat •Of tl:;\E, 
. . ' . ' '; 

' ' ( ' ' ' 

water facilit;r, p1~e, all costs of opere.tiq;ri, inainte11anee, 

pun1pin~.t trea~ent a:nd management.,,· 

2~ . Se!'.rial ·~tat~.Asses!@Elmt.tp be Levied Upg~ Benef'ited Prowrt;r 

In accordance witlithe :Pt":tnciple that u~ers.an4 non,,.users 

alike., within .the area served by w,t~r supplt,~eiv'e ben~"'.' 

fit11.f'rem.the water .-qppl.y, a ~pecial $tate aeseeisllient based 

on ptopert7v6ll.ues o:r other equitable q.et~~uat:iol) 1!11ght be 

lev:tedtofinance the capital eoista (p:rino:ipai only-) of the 

water. d.evelopment .• 

Sinee the needs' and' bene.ti ts of·, non~uaer~ vary widely in 

different seetiens ~f' the State; it may not' be CQnsiid,ered 
: ·: . ,' . _., : ' "i. ' "' 

eq"Ui:ta.l:>le to use general state revenues to prov:t.!f!ij the ' . ' \ '·. ' - . ' ' ·' 
.. i > 

aeeded e~pj.ta:Le !~stead this need ean be· equitab).y.1;r(;le.ted ., 

by analegy tothe apecia:l benefit ae1:1essnieht tor· local 
. ' : 

impr~veme~t; Thee ·41.rrerence is that in the present ea$e 

the tegislat~e, rather tharl a loG)al gc,-verni!lg ·oo~, will 

·authorize the assessment and c:lefine' the benefited are~ tor 
.· . . . 

each improvement~ Th$ Si.ate·wa~er agency will tn1;3n, spr~ad 

the assessinent acco;rqing to, the U.egialat!ve· mancl~te~ ', It :i&S '' 

likely tlw:t, f'or th~ sak& ot co11-ieni(!inc4ii of amrt!rii~tration, 

tbe Legislature would desire·to ind1tide 'ehtire oounttee 
witlu.11 t;he aree. of ~tsaeis£ent ..:. and, for f~gal re~sons .should 

Pl'~f'erabiy. <Jo so- and require eadh~ountyto ·rail$~ ita 
'· ' ' ' ; 

ap,p<>rtipned share of the .. c;ost bf a .$pebttt1 ''\#lt~r millage 
~. , ' ' I / ,, 

I, .' 
t • 
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The water pi:i.llage will be extremely small since i,t could 
, ' . . 

spread the: ::acquisition . and construction cost over 40 years · 

while the ~11terest wu+d be charged to water users as part 

of the we.t~r rate·o . For example; a $50,000,000 water deyelo~ . 

. ment amortized o~ a straight iine. basis woaj.d reqUire 
. . 

$1,250,000/to be raised yearly froni the benefited area ... 
. . . . 

l:n the Northeastern Metropolitan Region this wolµd amount 

· on 'tihe avefage to about 25 cent.s on. each $100 of tax paid by 

~perty O$lersQ In othe·r: words a person who pays a tax or 
'$400 per y~:ar wuld pay an assessment of one dollaro 

'· ··. . 

3.., . A Uniform Wa._t@r Use @d Diversion Fe_e: 
\ I . 

This would ext~:nd t~e eid.'sting t~ on "excess" diversio~ of 
' . . . :. 

· Ros.. 58: 2+,i eto seq o) t.~ in:elude all present user~ or ! 
, . . 

water"·. Funds raised in thiF? I118Jllller would f.mpport ~er~l . 
' 

.planning, $µ-tveys·and tests and.help to finance immed:late 

ext~sions.~d additions-to existing pub;!ic syst~so ~f 

most 1mportmee, it could be used to _make Up operating 

deficits wi:thout reitiort to general revenues a .· 

It fa the Fesent users ot water who haye the primary 

interest i~protecting·present supplies.ag9:inst t,3hortage 

·. arid droughii,o The precise inte:test of any Cine consum.ex-. . . . . ' 

cannot be Yileastired.. If' .we follow 'the policy,· ~o:wever, that · 

every user is protected in · his use orily because someone· else . . 
. . , . ' . ' ' ,,· . ' 

. . 

is not penµtted to divert surface waters or overpump 

ground wat~rs., under State regulatory law, (e.go .RoSo58: 

·• iiA-1 et.; s~o) · the cemmon .interest of Ell.l present users 

in.protecting S:nd increasing present supp.lies is plain<> 
. .-, .. , , , 

.· '.. . . . 

This justifies.placing some cost on all water.usersf' 
. '. ' . ., . . . . . 

.· · . whether or :ci,J:ot · they ~re. immediate. users of -any new · supply '1 

T.he present tax, impos~d;by RaS. 58:2-I et. seq., is levied 

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

:gal'.Lo~s, ae: fixed i,y(the Water Policy and ·Supply Council_a 

· .. l;n North_J~rsey alone, ·1dth the proposed amendments, it 

' · could yield; approxima~ely $765,ooo· for each $5.00 ot rate 

.. · ·. charged per: Di1llion gallons of water based on pres~nt con-

-s,umption .. 



If' all three of these sources of revenue were available, the water 

supp:J.y projects would not·represent any burden at all upon general taxationo 

Of most importance, the provision.for paying amortization out of a 

State special assessment, would ass~e an attractive selUng price for the 
. ' 

new water. 

Using as examples the est:µna.ted costs for b'otb e.onstruetion and 

operation of the.pre:posed Round Valley and Chimney~Rook Projects, the compara-

tive eos-ts of water with different methods used for making vater charges are · 

as 

Round Valley 
70 million gallons 
per day project 

Chimney Reek 
70 million gallons 
per day proj eet 

Round Valley 
200 million gallons 
per day project. 

(:hinmey .Rocle 
200 million ga.ll0ns 
p~ day preject 

WORKING.CAPITAL 

Service Charge 
Bearing All 
Costs Exeept 
Def'iei i Qper 

Cost. ter Mil_: . 
110»• Gallons· 

147 

135 

10.3 

With Speeia). 
AssesSlllent 
for Capital 
Cost plus 

. l>iversion Ts 
Oost Per Mil-,. 
lion ClaJ.l()n.fil 

$105 

97 

With 50% Def'icitOperaticn 
Service With Special 
Charge Assessment for 
Carrying Capital Cost· Jµl Costs ______ _ 
Cost. Per Oest Per Million 
Million Gallons 
Gallons 

$304 $187 

270 169 

249 151 

186 ll6 

The state water agency should, if p~ssible, have some worltimg eapi tal . 

so tliat it may begin i.Jnmedlately tbe sbert-rang~.uip:tC?vement of' existing sys-

tems, through interconnectil!!)ms, dam:s, reservoirs, etc .. with'' a minimum. addi tien 

to the needed bond issue. Te this end., the Legislature may wish w. consider 
' • • I 

the transfer of ba.lanoe-s from ether State fuads, which may no lenser be needed 

for their origi.nal pµrpq,aeH3' .. 

In summattit sJ.ternative ftnucing would be feasible as- f'Qll&ws: 

1 .. General state credit ~d gene:tal revenues could properly under-

write the capital co$t and operating deficits of the new supplies. 

2 .. General state credit ~d a three--way apeoial revenue program 

could equitably apportion the capital eosts and operating defieits 

among users encl non-users roughly·in proportion. to their respee"'." 

tive uae, need, and benefit; a uniform water ~se and diversion 



fee (erlendi,n~ the present diversion tax) in recognition of 

the state-wide general need and benefit of the program; a state1 

speeial asse;ssment for amortization of capital costs up~n 

property wii:.:hi.n the area .or special benefit of ea.ch project; 

and water rates charged directly to users in recognition of 

th;eir direct use and benefit thereupon .. 
I 

3e Working capital provided from existing State 'funds in recogni-

tion of the general._ state interest b the 'probleme 

ADDITION.AL LEG!qLATION 

... 'l'we ad.di tional bills will be 'required to complete the program.I) a bon4 
i 

· referendum bill ttild an amendatocy bill t? strengthen the powers of the Water 
. I 

Policy and Supply Council0 

1. The-amount ~r the bond referendum, including $53j910,000 fQr 

Chimney c&ic.k, and 122,140,000 for the recommended shc:.>rt--r!mge 

" pr0jects, slloUld be $76,050,000., The method of financing to be 

bclude.d in this bill wi11 depend upon the choice outlined above .. 

2., T@ strengthen the powers : er the Water Supply Council, as recom-

mended.ii a bill 'Will be :required as .fel],ows: 

$~ To establish legisla~ive formulae to compel compensating 

nows in streams which are to be used fer -water supply-:--

this would give .residents aieng affected streams a guarantee 

that their rights will be protected, mid ·should allay the 

fears ef injury from any proposed r~servoir construction~ 

It would.require a formula -which might be based .on. a per-

centage or average .flowj on a fixed rate per square mile 0f 

drainage area, or similar methodo As a fixed legislative 

rule, it would provide a firm assurance gf minimum riparian 

flews., which the present power 0f the State Water :Pelley and 
>" 

Supply Council, to esta.blj.sh·minimum releases in. streams 

that are dammed fer water supplies:, may :not necessarily offer, ... 

. b.. To assllre that the franchises f;>;f water supply systems now 

operating are being used, in accordance with their tems9 and 

partieiµa.rly that local supply a.nddistributi011 facilities 

are 'tul1y•adequate te meet all requirements, including th9se 

in peak ciemands .. This ~Yin part be an economic problem. 
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where improvement in.local distrfbution would require large 

capital e~enditures without gres.tl1 increasing revenues. 

However, -legislatic,n should provide assurance that the terms 

. ot .existing tranohises be maintained, 111th adequate penalties 
• 

ter ti.iiure to do 10 ~var en7 extended peried or time, evea 

to the extent of :revocation for rep,ated ed p:rolenged viola-

tiODo 

·io a19sure tha~ groumd water supp;itea contemplated and 

reserved fer public developmeni,"aa well as existing euppl1e11 

trem sub-,.!;lµrface sourcee9 will not be jeopardized or en-

ci-oached upon by iarge u:sers or sources et pollutien ... This 
' v.111 require a review ef existing •prGteeted. area" ,legisla-

. tion BO as to expand and strengthen 1 ta "ffeet. 

d,. To clarify the resp$ctive :responsibilities of the Water 

Policy and Supply Counailand the Public Utilities Com-

:1D1ssion in.the field or water utility regulation .. 
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