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REPORT ONWA']'ER SUPPLY 

TNTRODDCTION 

:M.uch of the complex system of livillg that now exists
in this country is dependent on an adequatei:mpply of
water. Fundamentally alL water originates in the form of

~
rain and because of this~ people attach a continually in··

Q ereasing importance to the matter of rainfall. 
v
Q:)

Careful observations of rainfall have been made inf.I­
c Tlorthern New Jersey for more than fifty years. In thi!'� 
.~ 

0. 
pC'Tiod it has bE'en found that th0 average annual precipi­

'""1J
c: t.ation in the upland areas from which water supplies have
:l
o he(~n developed amounts to about 47 inehes. In the period

of 1930 to 1932. inclusive, the annual rainfall showed a de­
-2

tov....
ncieney of more than six inches in 1930, three inches in

.5
....

1931 and eight inches for the first nine months of 1932. 
~ This was a period of industrial depression and the reducerl
~
to (h'mands of factories saved the day for the water supplies.
..: Corresponding variations in ree-eut years have been ap.'0
r.
v [o])ows: Hl40, an excess of 7 inches; 1941, a deficiency of 
~
'"v B inches; 1942, an exceRS of 9 inches; 1943, a deficirncy of 
V
::l

7 inches; 1944, a deficiency of 3 inches; and 1945, an ex­
'"c:
r:r

I cess of 13 inches. 

~ Had the. steady accumulation of the deficiency found in.....
o� the early thirties occurred during the war years, many of

'""1J
c:�

New Jersey's war plants would have been either rationed~~ 

v
.... 

, for water or shut down. They might even have been in the
unenviable position of having to give points for water.3� in the same manner that the housewife had to give points
for meat. 

Even more important from the standpoint of the water
works man is the term "run-off". This too, is measured
in inches and l'f'presents the vohtme of water which actua.lly
gets into the streams after ground absorption and evapora­
tion have been met. As a general rule in northern New Jer­
sey,. this equals roughly onechalf.·of the annual rainfall. 
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Accumulated deficiencies in this figure for the same 
period as mentioned are far more impressive than the 
rainfall records as shown in the following table: 

Year Deficiency ]~xcess  

1930 10" 
1931 5" 
1932 
(First 9 mos.) 8" 

Year 
1940 
1941 
1942 
1943 
1944 
1945 

Deficiency Excess 
6" 

11" 
6" 

5" 
4" 

12" 

In the early thirties there was a steady accumulation 
of deficiency which had water men truly and literally gasp­
ing. During the war years there have been wide variations 
hut at no time has a great deficiency accumulated. 

UNIVERSAL NEED OF V,TATER 

It might be well at this juncture to point out the signi­
ficance of water on world events of the past. Much of the 
mystery of the rise and fall of ancient civilizations has 
gradually been removed. Recent studies have shown that 
the Babylonian Empire fell when its water supply failed. 
The Egyptian dynasties were noted for the ingenious 
methods devised by their engineers to raise water from 
wells to supply the populace. ·When this failed, the power 
of the Empire waned either through partial extinction of 
the race or through migration to other more fertile loca­
tions. 

Similarly the well-advanced organizations of the Mayas 
in Yucatan and the Incas in Peru rose and fell as their 
water supply flourished and later disintegrated. Possibly 
pollution of the water caused widespread epidemics. At 
any rate the ultimate result in each case was the same. 

In recent times, many of our western ghost towns of 
today can trace the beginning of their oblivion to long per­
iods of drought that forced the inhabitants to move or die 
of thirst. In vVorld War II, the fall of ,Varsaw, Singapore, 
Hongkong, Bataan, Rome, and Berlin were all accom­
plished after their water supply had been either cut off or 
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reduced to a mere trickle. The mighty Krupp Works at 
Essen were rendered inoperative long before their event­
ual demolition, by a single, well-placed bomb that broke 
the water main beyond reasonable repair under wartime 
conditions. At Coventry the fire damage was largely attri­
hutable to the severing of a water artery and subsequent 
lack of fire-fighting streams. 

,VATER SUPPLY AS A BUSINESS 

Perhaps one of the most striking illustrations of the 
magnitude of the water works business of today is con­
tained in a summary of facts recently given out by Mr. 
1;eonard N. Thompson of St. Paul, Minn., President of the 
American ,Vater vVorks Association. rrhis summary was 
as follows: 

(All these facts refer to the United States) 
Investment in ·water works - Four billion dollars 
Annual revemw - Four hundred fifty million dollars 
Persons supplied by public water supply - Eighty-five 

million 
Persons employed - Sixty thousand 
Gross output of water - Thirty-three million tons per 

\
day 

In three days, the output of water equals the annual 
tonnage output of steel. 

In eight days, it equals the annual tonnage output of all 
agricultureo 

In twenty-seven days, it equals the annual tonnage 
~ 

output of all coal mined. 

vVater is used far more generously in this country than 
anywhere else in the world. As a general average, the per 
capita consumption in the United States is around 100 gal­
lons per day. In Europe it is gen.erally less than half this 
quantity.. 

New .Tersey is comparable to the rest of the country in 
its water business and reqnirements. As a result it has 
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l~xperipnced  HIP same need for careful planning of its fu­
ture with respect to water supply that applies to the re­
quirements for any other utility or similar business. 

I! This report deals with some of the various difficulties 
that have been involved in ::mch developments in New J er­
sey, particulal'l~'  that section generally referred to as the 
northeastern metropolitan area. 

]j~ARLY  NEW \HISTORY IN .JERSEY 

When the early settlers arrived in New J er~, they
I established their homes for the most part along th& Hud­
I' son and Delaware riv<"1'8 and tributaries where suitableI land could be found adjacent to sheltered harbors. Later 

\,-hen they <"stuhlished industries, water power and th(> 
sites along thp rivers, particularly ,,"here sufficient fall 
existed to permit large development of such power, became 
of prime importance. 

For many years, in spite of the rapid increase in popu­
lation, these same rivers or local streams and wells, were 
depended upon for drinking water. New York City set the 
stage for remote upland supplies of water by bringing into 
use the first Croton aqueduct in J842. Newark, Jersey City 
and Paterson all took steps within the next few years to 
improve their own sources. Gradually, waters near these 
cities became polluted and after the Civil "Val' there was a 
dcfinte trend toward more remote locations for water. 
This was greatly accelerated b~r  some disastrous epidemics 

'I� of water-borne typhoid fever. By 1901) most of the larger 
snpplies in northeastern ~('w  .Jersey were from uplanCl 
or filtered sources. 

During the last quarter of the nineteenth century and 
the early y<>ars of the present century, many efforts were 
made to bring- ahout consolidatf'd action for future water 
supplies undf'r state guidallce and control. All of these fell 
short of their mark and tlw r€>snlt of 01H' of these failur€>s 
was the rpeog-nition by the City of Newark and others that 
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Aerial View of Wanaque Headworks, Raymond Dam and 
Wanaque Reservoir. 

a regional agency would stand a better chance of success. 
,\<:<:Ol'dingl~',  th€> State was divided into the North and 
South .Jersey water supply districts. 

'J'he North .Jersey District ,-,..Tater Supply Commission 
was created and formed under Chapter 70 and 71, P. TJ. 
1916 of the State of New Jersey. The purpose of these 
Ads of Legislature was t.o provide for obtaining, construc­
ting and opeTating water supplies by the Commission, as 
ag'ent of and by contract with municipal or other corpora­
tions in the District. 

Under these Acts~  and amendrnents and supplements 
thpl'pto~  the North Jersey District "Yater Supply Commis­
sion completed and has for 16 years operated the Vvana­
que ,-,..Tater Suppl~- System, largest in New Jersey - an 
outstanding example of a cooperative project benefiting 
th(~  participating- mnnicipalities and their customers. 

Reports were issued for the yf'ars 1925 to 1938, in­
tlusiw, bnt have been omitted since then on advice of the 
War Department. The nect'ssity for withholding much of 
the information availahlp in such reports has bef'n obviat­
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ed by the cessation of the \Var and this report has bern 
prepared in answer to the many requests for a continua­
tion of publication. 

,VANAQUE AS THE FIRST COOPERATIVE "TATER PROJECT 

Possibilities of the use of the ,\!anaque River as a 
source of water supply ,vas recognized as early as 1879 
in a report to the City of Newark. The Pequannock and 
Rockaway rivers were also studied and supplies thereon 
were established in 1892 and 1904, respectively. Efforts 
to crystallize further action had been made by the State 
\Vater Supply Commission of 1882 and the State Watrr 
Supply Commission of 1907. Failures in both these at­
tempts led, as mentioned before, to the eventual formation 
of the North .Tersey District vVater Supply Commission. 

Application was made to the Department of Conserva­
tion and Drvelopment in 1916 for permission to divert 50 
million gallons per day from the ,Vanaque River as a new 
water supply for Newark, Paterson and other municipali­
ties. The first contract, with Xewark, was signed October 
31, 1918. 

Construction started in 1920 but the needs of other 
municipalities necessitated enlargement of the plan to the 
full development of the \\~anaque River. A new grant was 
obtained and the final allotments in terms of percentage 
output were as follows: 

Newark 40.5 Clifton . 6.75 
Paterson 20. Montclair . 5. 
Kearny 12. Bloomfield . 4.Ii 

I Passaic 11. Glen Hidge '" 0.75 

I DESCRIPTION OF \VANAQUE PROJECT
I' 
I rrhis system was brought into being by construction 

of a dam across the \Vanaque River in ,¥anaque. Perti 
nl~nt  information regarding the supply is contained in the 
following tabulation: 

Elevation of water surfaee (full) above sea-level. 300.B 
Elevation of water surface with flashboards 302. 

Capacity of reservoir (at Elpvation 302) .. 29,000 mil. gals. 
Area of water ~urface  2,310 acres 
Length of Reservoir 6.6 miles 
Greatest width 1.2 miles 
Average width 1fz mile 
Greatest depth 90 feet 
Average depth ···· _ 37 feet 
Lfmgth of main dam 1,500 fert 
Type of main dam: Earth fill (with concrete 

corewall to hed-rock) containing 1,000,000 cu. yds. 
Area owned 5,700 acres 
Length of shore line 30 miles 
Vlatershed area 94.4 sq. mi. 
Length of Aqueduct 21 miles 
Size of aqueduct 14 miles of twin 74-inch mains 

2 miles of 7 foot tunnel 
5 miles of single 74-inch main 

Wanaque Headworks. 
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OPERATION OF \~TANAQUE SYSTEM
Official turning on of water occurred on March 20, 1930.�Kot all of the participants were able to connect immediate­�ly and a~ a rE'sult full nse of thE' system did not occur for�mOfe than two ~Tears. The effect of the depression \-vasIIlarkprll~' JloticcahJe during the nrst few ~'ears
 of opera­�tion. Business 1'("('OV0ry exerted a pronounced influence�and as a r<~sult the systf'm has beE'n operating at or above�its uJtilJl~tc safe ~TieJd for ~ome time. Figure I shows gra­�phiea]]~' tll<' US(' of\YaJJaqup water.� 

1 I 3 ~2 I . 3 I 4II
1._, . i I II�, I,,,�,
"~ i�

',I., I 
1-1- ~
 

! 1.01'"� , I A'
, .. , J"'� I".,� I.,
.­ I't�

.- ! I.. ,� 
~, I J ,� 
Ie .1 

I� 

1936 193 .J...:..� ill.:�
4n Wanaque River _�

I". ,ff� Main Feeder to Wanaque Reservoir; Typical of
I Streams in this Area.

I,M '. ~,"l.t ~n<


I ••� In Figure II there is shown the storage in the reser­I" .. .nl 

I ••
.. I 

.' 
I7nl 

voir over this same period of operation. It is important to.,J..� I.nl 
note that had the dry period of 1929 to 1932 been eneoun·.-� .,J tered during the last few years, it would have been neces­I,.� ,nl,� 

I,nl\� I
I� '0 

sa.ry to curtail thE' use of "Vanaque water and therf'by rf'­
1942 1943 1944 I 1945i� I 1946 

fluce the output of many important war industries.I 1947
~

'I" 
I.M� II i III i III i I 

Sales of Wanaque water to other municipalities that.llllUlllill' !I illl I I Itnn are not� participants in the project have included thoseIA
0'�

. .

\, 1'0� 'II II hy the participants and those by the Commission. The
I 

lu
I.,� II I! valne of such transactions has totalled over $9,000,000 dur­

~I, I,� 
in~ the periorl of operation of which about half was re­I'� u

I I",� ('eived by the participants and half by the Commission.II -'II I II II II I I I I I I I I I I 110 'rhis latter portion has been rerlistrihuted to the partici­
FIGURE 1 

I nl pants after dedncting rental assessments, excess diversionWater delivered from Wanaque Supply since Beginning of Operation 
charges and other items. Operation expenses of the \"'Tana-March 20, 1930 to December 31, 1945� 
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FIGURE II� 
Water in Storage in Wanaque Reservoir since Beginning of Operation� 

'March 20, 1930 to December 31, 1945� 

que project for thl' same period have totalled about 
$4,600,000. 

FigurE' III shows the area furnished with water from 
the ,Vanaque supply. 

NEED FOR "'VATER 

Variations in the use of water in the North Jersey 
District have followed a pattern similar to that of other 
utility USE'S. During the twenties a number of predictions 
were made~  based on the ratl' of increase then taking 
pI ace. Most of these were reasonably correct up to the 
year 1930. Beyond that they failed, just as predictions 
failed in almost aU lines of endeavor. 

It becarn(~  apparent to everyone connected with the 
"-atel' business that the dormant situation of the thirties 

12 

could not continue indefinitely. Actually many water sup­
ply men were simply living in a fool's paradise insofar as 
water reserves were concerned. 

Those closely cOl1llPcted with the situation made pre­
dictions that the capabilities of existing sources would be 
reaehed by J943 if an extremely dry period should occur. 
The reasonableness of this prediction has been amply sus­
tained by subsequent events. 

It may be all very well to say that peak demands of 
wartime activity were met and that no such peaks will 
ever occur again. No one denies that part of the increase 
(lming the War was caused by somewhat wasteful use. A 
~Iight decrease has occurred since the War terminated. A 
~('vere drop \vas anticipatc~d,  but peace-time expansion 
has taken up most of the slack. 'When full production is 
resumed, new peaks in water consumption will probably 

Spillway of Wanaque Reservoir with Flashboards in place. 
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FIGURE III� 
Area furnished with water from Wanaque Supply.� 

No~e: 	 Substantial parts of Newark and Elizabeth receive other waters, 
and some small areas not shown on this map receive varying quan­
tities of Wanaque water. 

be reached. It ma~'  be well to note that the northeastern 
section of New Jersey is one of the most densely populated 
manufacturing areas in this conntry or in the world. It 
has one of the greatest varieties of industries and particu­
larly those of a chemical or similar nature that require 
large volumes of water. Almost eve!')' major industry in 
the country has one or more plants located here. There 
must be ample reserve supply jf New Jersey is to main­
tain its position in the front rank as an industrial state. 

A parallel case exists in the business of supplying 
electricity. U S8 of po"wer has varied in much the same 
lI1anner as that of water. The Public Service Electric and 
(las Company has had to strain every effort to meet the 
demand for power-and has succeeded. During the latter 
part of the \Var, that Company made application to the 
authorities in \Vashington for permission to install a new 
generating station, reported to have a capacity of 100,000 
K. W. It is understood that this plan is to be fulfilled. Cer­
tainly this would not be the case if the Company believed 
that New Jersey is to become a deserted village in the" 
}lost-war period. 

\Vater supply can be likened to a bank account. The 
more one has in reserve, the better he feels. Drawing an 
ar-count down to the last cent is not good business. The" 
same applies, in still greater degree, to water reserves, as 
arlditional resources cannot be built up overnight. Exper­
i(~nce  has shown that a period of fifteen years usually 
intervenes between the initial discussion and completion of 
it water project. Therefore we must always look fifteen 
years ahead in our planning to determine future needs. 

rfHE PROGRAM 

r['his should be divided into two parts. The first would 
he the reasonable enlargement of existing supplies. One of 
the foremost of these plans "would be the expansion of the 
Wanaque system by diversion of the flood waters of the 
Ramapo River at Pompton Lakes and thus increasing the 
yield of the ,Vanaque up to about 110 million gallons pp,r 
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day instead of the 85 million gallons pel' day which i~  

about all that ('an be ('ounted on in a real dry period. 

The City of Newark may increase its Pequannock sup­
ply by constructing additional storage. Jersey City may 
do the same with its H.ockaway supply. The Passaic Valley 
Water Commission may supplement its yield from the 
Passaic River by constrncting the so-called Pancake Hol­
low H.eservoir. 

All of these are primarily aids to the area north of 
Union County. It is believed by this Commission that addi­
tional sources will eventually be needed in the counties 
of Union, Middlesex and possibly Somerset. 

To meet these demands it is suggested that the Dock 
\Vatch Hollow area be purchased and dedicated as a fu­
ture reservoir site. In the meantime, it can be used as a 
State Park. Arrangenwnts should be made to pay taxes 
on the property just as if a private party had actually 
taken title to the land. If and when sufficient applications 
for additional watH are made, the development could he 
carried out by this Commission as at present permitted 
under existing statutes. Unless this is done, the area will 
probably develop to the point where land values will be­
eome prohibitive. The COlllmission realizes that this pro­
posal ma~'  be regarded as being too visionary, but believes 
it embodies only prudfl.nt foresight. 

ORIGIN OF DOCK vVATCH HOLLOW RESERVOIR PROPOSAL 

As is true in many instances, the date of the first real­
ization of the possibilities of use of Dock Watch Hollow 
as a reservoir site is rather ohscure. During the first 
,Vorld ,Val', the Bound Brook ,rater Company exper­
ienced considerable dif1icult~·  in fU1'l1ishing water to its 
ellstorners. This condition ('ontilHwd to be aggravated as 
the community gre'\'. 

As a result, the consulting engineer for the \Vat~r  

Company, Mr. Clyde Potts, made an exhaustive study of 
the methods by which the supply could be increased. These 

investigations included a careful review of all reservoir 
sites in the. vicinity, of which Dock 'Watch Hollow was one. 
These efforts were observed by Mr. Berkeley W. Moore, 
later a member of North Jersey District \Vater Supply 
Commission, who brought these facts before the Commis­
sion during the period from 1923 to 1931. 

The North Jersey District "\!\rater Supply Commisssion 
concluded that the Chimney Rock site, at the lower end of 
the valley, was hetter adapted for a large water develop­
ment than any other in the vicinity. Some consideration 
was given, however, to an auxiliary high-level supply with 
Dock \Vatch Hollow as the reservoir for this purpose. Es­
j iroates of cost showed that the combination was not parti­
cularly economical. 

In 1938, Governor A. Harry Moore advocated use of 
Dock vVatch Hollow as an impounding reservoir for the 
proposed supply from the Delaware and H.aritan Canal. 
The first plan contemplated only a partial development of 
the area, but with provisions for ultimately increasing the 
storage to full development. Later it was advised that all 
the capacity of the area be used, with a flow line at eleva­
tion 460. All of these facts 'were well known to many engi­
neers and others. 

Dock Watch Hollow is an excellent reservoir site. It 
has a dam site in a deep ravine cut through a massive trap 
rock formation. The side slopes of the valley are reasona­
bly steep and the great depth would form an admirable 
basin in which the water could attain the low temperaturr. 
so desirable to insure its palatability. Because of the al­
most negligible watershed area, all water must be dellv­
ered to the reservoir from an outside source. 

DIVERSIONS TO DOCK \VATCH HOLLOW RESERVOIR 

\Vhen Governor vValter E. Edge announced his inten­
tion of attempting to adequately solve the water problem 
of the State, a number of solutions were studied by him. 
Among these was a modest plan submitted by North Jer­
sey Di strict V,Tater Supply Commission proposing use of 
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Dock\Vatch Hollow "Reservoir with several possible 
methods of obtaining a supply. Proposals to fill the reser­
voir have included pumping from the Chimney Rock Re­
servoir, frOln the Drlaware and Raritan Canal, from the 
Passaic River. from the North Branch, and from the lower 
Raritan River, and a gravity supply from the South 
Branch. 

Estimates of cost of pumping from Chimney Rock 
Reservoir were made by this Commission shortly after the 
Chimney Rock Report of 1930 had been completed. Costs 
of water obtained by this method were high because of the 
fact that a dual pipe line would have to be laid to the 
point of delivery and the need of such high-level water 
merely for the benefit of additional preSSUff~  did not ap­
pear justified. 

The plan advancE'd by Governor ~{oore  in 1938 sug­
gested pumping water from the Delaware and Raritan 
Canal into this basin. The plan was feasible just so long 
as the Canal was available. 'When, in 1944, legislation was 
passed dedicating the Canal to use as an industrial water 
supply, the situation changed and other means had to be 
found to fill the rel'E'rvoir. 

In 1923 a report 'ms made to the City of Elizabeth by 
the late Weston K Fuller, suggesting use of the Stony 
Brook Reservoir (just north of Plainfield) vvith water to 
he supplied from the Passaic River, a short distance away, 
during flood periods. This required pumping, but the lift 
was not great. In 1925 the :'\orth .Tersey Distriet 'Vat€'r 
Supply Commission submitted a further d8tailed report to 
the City of Elizabeth on this same project. 

Feasibility of such pumping has long been recognized 
and the concept of transfel'l'ing the pump location to a 
point just a short distance upstream was a natural one. 
The force main would be similar in length to the one men­
tioned in the preceding paragraph, but would deliver into 
Dock vVatch Hollo,,- instead of Stony Brook Reservoir. 
The point of diversion would be at the confluence of the 
Dl~ad  River and Passaic River. 

The possibility of diverting water from the North 
Branch and Lamington rivers at Burnt Mills was recog­
nized many years ago and was considered by the Commis­
sion as a possible location for pumping water into the 
Chimne~T  Hock Resprvoir. It was not seriously promotf'd 
at that time, however, because of the then prevailing idea 
of only seeking gravity sources. 'Vhen Dock "Tatch Hol­
low came into greater prominence as a reservoir site, the 
value of the Burnt Mills pumping station was again point­
ed out, particularly in vie".' of the difficulty of using Dor.k 
"~atch Hollow without some pumping. 

In one of the reviews of aclditional !:Supply made by the 
Commission more than 20 years ago, the so-called Upper 
Pleasant Valley Reseryoir on the North Branch was stu­
died. This was a high-If'vel reservoir and one method of 
delivering water into it by gravity was by a diversion 
aqueduct running from a point on the South Branch of the 
Raritan River near Middle Valley. A slight change in di­
r<:ction and some additional length on the €'ast€'rly end was 
all that was necessary to convert that line from use with 
the Upper Pleasant Valley Reservoir to use with Dock 
"~atch  Hollow. This plan was studied several years ago 
and was included in proposed legislation (Senate Bill 157) 
prepared for the Legislature at the last session, as were 
the other two diversions previously described herein. 

OPPOSITlON FROM SOMERSET COUNTY 

It is only natural that the dislocation of residents of any 
proposed reservoir site will cause a certain amount of 
disturbance. Sentiment attached to a home cannot be com­
pensated for by any payment in dollars. Experience has 
shown, however, that not only do owners get a fair and 
jnst price for their holdings but that in lnany instances 
they are able to obtain better locations at no greater cost. 

The argument against the loss of tax revenues can 
scarcely be snpported because in most ini"tances the tax 
levi€'s paid by a water supply are g-reater than those of 
the orig-inal o\vners. Roads are alwa~·s  made better and 
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st.raightened, grades are reduced and scenery is beautified. 
In t.he case of the ,Vanaque Rf'servoir. many sales of prop­
erty have heen expedited by the fact that the adjacent 
property is held for reservoir pnrposes and will never be 
sold. In fact, the value of adjoining property has been 
greatly enhanced by this very situation. In the long run. 
values in such an al'ea become greater than they ever 
eould without such development. and the ultimate tax re­
ceipts are increased rather than reduced. 

One viewpoint that has been expressed is that all ad­
ditional \-vater needed in the future in this area could be 
taken from the lower Raritan River basin without stor­
age. Such a diversion is now being made by the Elizabeth­
t<nvn Water Company and the water is being transmitted 
to users without storage or with minor storage. The pres­
ent diversion constitut<'s a large portion of the dry­
weather flow of the Ri\-er and any further diversion is 
certain to cause serious objection from downstream own­
ers unless sufficient storage is provided to obviate the 
necessity for taking water during dry periods. 

Actuall~r  the Dock V\T atch Hollow area is an ideal re­
servoir site even though its features are not quite all that 
could be desired from the standpoint of elevation and ca­
pacity. Storage of water in a deep reservoir of this type 
will remove the most serious objections to river water, 
namely those that occur with high temperature. An im­
portant point favoring a reservoir such as this is the prox­
imity of a large storage basin to the terminus of the 
Newark-Elizabeth 60~inch  pipe line. A tie~in of two large 
systems at this point will aid materially in the routing of 
water in the future and "'ill protect users against shortage 
of supply caused by breakdown of existing facilities. 

OBJJWTIONS FRO·M :MORRIS COUNTY 

Thesf' are predicated largf'ly on the belief that con­
struction of a new resf>r"oir will affect the level of lakes. 
It is true that Lake Hopatcong was affected when the 

Morris Canal was in use. It has not been affected since. 
rrhe owners there have never enjoyed such security as 
they now haye under state cont.rol. 

North ,Tersey District ·Water Supply Commission has 
Greenwood La!w, another former feeder for the Morris 
Canal. in its back-yard. Nevertheless, thp owners there 
have never suffered in the slightest during the 15 years 
of operation of the ,Vanaque system. The bugaboo of ef­
fect on lake properties is not only dispelled but in fact 
sueh properties in the vicinity of vYanaque Reservoir have 
actually been enhanced in value by the very presence of a 
scenic improvement. 

Right no\y a real estate development company, having 
purchased a large tract adjacent to Commission property, 
has made a point of seeking to be reassured that Com­
mission property will not be sold, as they wish to take ad­
vantage of the value of having an undisturbed neighbor­
hood. 

Rathe!' than continue to invite opposition from this 
c1irE'ction it "'ould be preferable to eliminate the idea of 
obtail1ing gravity water from the South Branch and to 
d0.dicate the third step in the Dock ,Vatch Hollow plan to 
diversion from th~  lower I{aritan River at or near Somer­
ville. It is believed that such diversion will not be needpd 
for a generation or more and the outlook then may be such 
as to preclude consideration of either of these methods. 

ROUND VALLEY PROJECT 

An extremely interesting geological phenomenon is thE' 
Cushetunk Mountain whieh is shaped like a horseshoe that 
has been almost hent together at thf' open end. It e11­
closes Round Valley which for yean: has been recognized 
as a possihle reservoir site. 

One of the first major efforts to promote this site for a 
reservoir ·was made by the late Frank Bergen in a speech 
on water needs in ~orth  Jersey given before the New Jer­
sey Sanitary Association at Lakewood, N. J., on December 
3, 1920. Representatives of this Commission were present 
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and noted that the speech did not stir any large sympa­
thetic concurrence of viewpoint. After proposing Round 
Valley, with an intake located at Califon on the South 
Branch, a flow line elevation of about 350 and capacity of 
~14  billion gallons. Mr. Bergen sai(j 

"This suggestion may be worth considering some time in the 
future, but for the present I think it would be better to con­
fine our attention to the necessities of our own time and let 
later gen(rations struggle with their own problems. It is grati­
fying, however, to know that there is plenty of water in North 
Jersey for many generations to come without drawing on the 
Musconetcong or Delaware Rivers.". .. "Notwithstanding 
the dism?l outlook, we must h3ve more water, even if we are 
compelled to wade through a sea of troubles to obtain it, but 
important and urgent as this matter is, I think that those who 
have the power to move at all should proceed no faster with 
the work of construction in these costly times than is strictly 
necessary to keep out of danger. But there is a great deal of 
preliminary work that should be done as soon as possible." 

In a meeting held at Somerville on January 28, 1928, 
Mr. Bergen made a statement on the Chimney Rock pro. 
ject, reiterated his advocacy of the Round Valley proposal, 
and added the following statenwnt: 

"Probably about 45,000,000 gallons .1 day could be obtained 
by gravity, which would relieve the situation for a few years. 
When more water shall be needed, it would cost less to pump 
it into the reservoir than the interest on the cost of construct­
ing conduits and driving tunnels by gravity from streams be­
yond the mountains. In the distant future I suppose it will be 
necessary for the towns in northern New Jersey to t'lp addi­
tional sources in the northwestern part of the state, such as the 
Musconetcong river, and, ultimately, the Delaware river, but 
we need not concern ourselves with that matter now. The 
reservoir at Round Valley would fit in very well with any 
larger development of sources further west or northwest that 
filly be r.ecessary in the future. 

"We are all interested in the development and welfare of 
New Jersey, no matter in what part of the state we may live, 
and should not lose sight of the fact, nor fail to realize, that 
the cities and towns in the counties I mentioned at the begin­
ning of my remarks must soon obtain an adequate supply of 
water or cease to grow." 

22 

The North Jersey District "Tater Supply Commission, 
having considered thp Round Valley site on several 
occasions in the past, studied its possibilities at great 
length in 1929 and condud~~d  that while it offered many 
distinct advantages, its greater distance from the centers 
of population overbalanced its inherent value. In the thir­
ties, when there was possibility of Federal funds for part 
of the work, the Commission made further estimates of 
cost and entertained the suggestion that the site be de­
veloped and used as a state park until it would be needed 
as a reservoir. The great length of transmission line re­
quired, however, acted as a deterrent unless and until such 
a high use could be guarantef'd as to warrant a large ex­
penditure of funds. 

SJ~LECTroN  OF PRo,TEeT 

Projects that have had much attention in more recent 
years have been the Chimney Rock, the Bunnvale, and thf> 
Delaware and Raritan Canal. All of these visualized the 
Heed for about 150 million gallons daHy. On the basis of 
full usage all of these plans were reasonable in cost. Fur­
thermore, while they have certain advantages and dis­
advantages, each would result in a project that could bp 
amply justified from a purely engineering standpoint. 

The principal drawback in each case is the large initial 
investment required and the relatively high cost of water 
that v.ould ensue during th0 period before full use. While 
it would be possible to create a certain type of stage de­
velopment in each instance, the fundamental concepts arf> 
i'uch that the value of partial development cannot be fully 
realized. 

The Dock "Tatch HoIlo'\-" project, as outlined previous­
ly in this report, is, in modern parlance, streamlined prf>­
eisely in order to attain the goal of reasonable stage de­
velopment. The cost is modest and the entin> plan is de­
vised for flexibility of expansion if and when needed. En­
gineering opinion genera)]y substantiates the plan. Evi­
dence of this exists in the report of the State Water 
Policy Commission dated February 5, 1945. 
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RAMAPO PRO.1ECT 

Development of the Ramapo River a8 a 80urce of water 
supply is by no mean~ a new idea. Its possibilities have 
heen known for more than half a century. Probably the 
application for use of the Ramapo hy Bayonne a quarter 
of a centur~' ago was the first determined effort to utilize 
this source, althoug-h consideration had heen given by 
New York to divert ,yater from thc> upper reaches of this 
stream in 1883. 

The City of Bayonne obtained a grant to divert 50 
million gallons per day from the Ramapo on March 23, 
1922. In September 1923 the Court of Errors and Appeals 
disallowed the grant. Thereafter the North Jersey Dis­
1rid Water Supply Commission made some studies of the 
possibility of diverting water from the Ramapo River into 
Wanaque system by direct introduction into the gravity 
aqueduct that was tht>11 planned. 

Later, when decision was made to construct a pressure 
aqueduct, it became obvious that water from tht> Ramapo 
'would have to be pumped in order to attain sufficient 
pressnre to enter the 'Yanaque system. Direct delivery 
into the aqueduct would have certain fundamental objec­
tions, largely because of variations in pressure, velocity, 
temperature and qualit~- that would ensue. For this rea­
son, it became obvious that the most desirable method 
would be to deliver wa tpr to the Wanaque Reservoir at Ii 

suitable location and to draw the increased quantity di­
rectly from the normal intakf'. Governor Edge reviewed 
these various phases and concluded that such a develop­
ment had merit. As a r<.>su]t he advocated legislation which 
would permit this Commission to obtain funds to start It 

study of this project and to obtain the necessary rights-of­
way if the plan is favorably eonsidered by interested mun­
icipalities. Thi s legislation was enacted in 1945. 

It is proposed to locate a pumping station at or near 
the Pompton Lakes dam and to draw water from that 
point only during the periods when flow from the 160 
square miles of watershed is sufficient to permit diversion 
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Dam at Pompton Lakes. Proposed diversion at this point would have 
little effect on volume of overflow. 

without any great effect on downstream users. Tentatively 
a total pump capacity of 100 million gallons per day would 
be used depending on the flow of the stream. Records 
show that such a diversion can readily be made during a 
considerable portion of each year and the water can be 
stored in ,Vanaque Reservoir for withdrawal as needed. 
Such a method would not affect the present use of Pomp­
ton Lakes, particularly since most of the diversion would 
necessarily take place during the cold months when the 
waters are not being used for recreational purposes. The 
diversion plan provides for maintaining the level of the 
Lake. 

The most advantageous location for the pumping sta­
tion is that of the dismantled povver station, presently 
maintained by the Jersey Central Power and Light Com­
pany as a storage site, but which is to be abandoned. 
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It is estimated that the cost of this work will be 
$3,000,000, for which an additional 23 million gallons per 
da~v  can lIP asslUpd. '['his is by far the most economical 
method of ohtaining a supply of this magnitude even if 
pnmping costs are capitalized and added to the initial in­
vestment. By comparison, a developml'.nt at Dock Watch 
Hollow would cost $15,000,000 for the initial stage of 2:1 
million gallons per day, but the cost per million gallons 
daily would reduce as other stages were added. It should 
he pointed out, however, that the Ramapo supply would 
take advantage of the existing I,Vanaque Reservoir and 
pipe line and that an~T  other municipality desiring to be­
come a participant for say 10 million gallons per day 
would have to pay considerably more than ten twenty­
fifths of the cost of the Ramapo adjnnd in order to reim­
burse other participants for the share of the existing fa­
ciliti(-'.s which the~T  no",- own. This, of course, would consti­
tute a rebate to those participants which have invested 
money in the "' \-anaque project and sh ould benefit by any 
returns that might be forthcoming. 

Original Wanaque Pipe Lines before covering with earth. Diameter 
of each is 74 inches. New line of about equal size would 

parallel these for three miles. 
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FIGURE IV 

Existing and Proposed Water Supply Developments In� 
Northeastern New Jersey� 

Another important point is the fact that construction 
of this system can be consummated in the shortest time 
of any proposed plan of similar volume because of both 
the nature and loration of the work. 

Figure IV gives an outline of existing and proposed 
water supply developments in northeastern New Jersey. 
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WANAQlIE AOllEOllCT 

~...  X? IJsMi 

FIGURE V� 

Location of Proposed Development of Additional� 
Supply from Ramapo River� 
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Figure V shows a more detailed location of the proposed 
development of an additional supply from the Ramapo 
River as an adjunct to the existingWanaque supply. 

PROGRESS AND POLICY 

'With a view to fulfilling its obligations to the munici­
palities for which it operates the \Vanaque system, and to 
prepare for applications which may be filed, the North 
Jersey District "V\Tater Supply Commission has recently 
reeeived a loan from the Federal Works Agency of funds 
for advance planning. In such an undertaking the Federal 
Government and the Commission share nearly equally in 
the cost of preparing plans for such work. 

Preliminary surveys have been nearly completed and 
a tentative pipe line route has been selected. Charts anct 
data are being prepared showing the effect on the Ramapo 
River of diverting water therefrom and these will be sub­
mitted with an application to the State of New Jersey 
for the right to divert such water. It is anticipated that 
this application will be made shortly and that as soon as a 
decision has been reached, the remainder of the planning 
program will be effectuated. 

This program is one of the first, if not the first, major 
post-war water supply expansion projects to be actively 
considered in this area. If water needs in the metropolitan 
zone follow the anticipated pattern it will only be a rela­
tively few years before the slack of existing supplies, and 
this addition as well, have been absorbed. The margin of 
safety is not at present sufficient and the proposed expen­
diture for the Ramapo Project is not considered a large 
one. To this end every effort will be made to assure the 
inhabitants of this area an adequate supply of water at a 
reasonable cost. 

At the present time no financial arrangements have 
been completed for construction of this project. It will 
necessarily depend upon participation by municipalities 
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or grants from the State or F\'deral governments. ThiR 
(~ommission has no power to borrow in its own right. It 
is hoped that more municipaJities will eventually recogni7,~  

thr merit of permanent oWIH'rship rather than temporary 
eontracts. Public ownership assures the most economical 
administration of this vital utility. ~lhis  is the policy to 
which this Commission is dedicated 'both by direction of 
the l.leg-islaturr and by spirit. 

~ 
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