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Introduotion 

The purpose or this report is to summar~ze data on the u .. 
or water in the Delaware Basin Project area (fig. 2) and to list 
the principal data sources that are available in published 
torm. The tables and bibliography will assist Geological SurYe,r 
personnel assigned to the Delaware Basin Proj•ct in evaluating 
the scope and deficiencies ot previous studies ot the basin. 
Intormation is also given on the use ot water b,y public suppliea -
in t~e New York-New Jersey region comprising the New York Cit7 
Metropolitan Area and in the remaining north-central &Dd south
eastern parts or New Jersey. These regions m&J depend incr••~q 
on water trom the Delaware River basin tor part ot their public 
supplies. . · 

The Geological Surve.y has the responsibility tor appraisiQs 
and describing the water resources or the Nation,as a guide to 
use, development , control, and conservation ot these resources. 
Cooperative Federal-State water-resources investigations in the 
Delaware Basin States have been carried on b,y the Geological 
Surve.y tor more than 50 years. In July 1956 the Survey began 
the "Delaware Basin Project," a hydrologic study ot the Delaware 
River basin in order to: 1) Determine present status and trenda 
in water availability, quality, and use, 2) assess and improve 
the adequacy or the Survey's basic water data program in the 
basin, .3) interpret and evaluate the water-resources data in 
terms or past and possible future water-use and land-use practicea, . 
and 4) disseminate promptly the results of this investigation tor 
the benefit or all interested agencies and the general public. 
The Geological Survey is working closely with the u. S. Corps 
ot Engineers and other cooperating Federal and State agencies in 
providing water data which will contribute to the present 
coordinated investigation aimed at developing a plan tor lone
range water development in the Delaware River basin. 

Estimates of quantities ·ot water used are given tor water 
withdrawn from streams and aquifers during calendar year 1955, 
as compiled or estimated from publications and manuscripts 
prepared between 1950 and 1956. All quantities are given in 
millions ot gallons per day (mgd). The source of the water 
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used, ground or aurtace, and the t7Pe ot use to vbich 1 t vu 
put - public auppl7, iDduatrial auppl)r, lrri(!&tlon, or rural 
use- is giYen. Use ot vater tor ~electric power va1 DOt 
c011piled tor this report. Moist tables in this report do DOt 
nbdivide vithdravals into fresh and saline vaterJ hovwer, 
moat supplies are fresh, except some ot tbose withdraw 
dlrectl7 from the Delavare River downstream troll Philadelphia, 
Pa. . All quanti ties are expressed as an ayerage rate tor a 
tull 7ear and are lover, therefore, than rates reaul tiDa 
trom the increased demand tor water dur1ng the IIUD88r tor 
air conditioning and supplemental irrigation. 

The pri.Jaar7 aphasia or this study vas to set an o•~all 
picture of water use throughout large parts ot the basin. !b~ 
tore, publications relating to a single cit7 or count7, ot~ 
than New York Ci t;y, seldom were used J revisions and retin .. tl 
based on such sources ot information are beat •de b7 the field 
personnel most familiar with locally tiled publications and 
unpublished data. 

Areas Defined 

The drainage area or the Delaware River basin is 12,765 
square miles, including the tributary basin ot Delaware Ba7 
but excluding the surface area or the ba;y. Count7-outline aDd 
general-location maps or the basin are shown in tipres 1 aDd 
2. The basin comprises parts of the States ot Delaware, lew 
Jersey, New York, and Pennsylvania, and less than 10 square 
miles in Maryland. The basin areas or these States are giYeD 
in table 1, and the counties are listed in table 2. 



Table 1. - State areae oonrprisiJW DelavaN BiTer basin 

ANa within Part ot Part ot •• Delaware State occup~ ---S~te B.iwr basirJI Vi thin basiA Sta in bulD 
uare ld.l11 eDt ent 

Del ..... l,OOb Sl 1.9 3 
llarflaDd 8 - 1 
lev Jen-r 2,969 LO 2).) lla 
._York 2,362 s l8.S 8 
PeDDStl ftld.a 6,1a22 lla S0.3 17 

tbtal 12,76S - 100 la3 

}/ u. s. CDrpe ot Z.iDien (1931., P• 36 aDd l.Obh IDtentate 
C..1•e1oo on the Delaware Riwr BaeiD (191.0, P• 2). 

!able 2. - Cowrtiea partq or tlbolq vi tbiD Delaware liwr balia 

[lA •tertek prececlinl a n.e ind1cat11 that the ooutr ooatain8 110 oiftl 
11Dit baring a population greater than 21000 Vith:lll the Delaw_.. liftl' 
bu1Sf 

State 

v Yol'lc 

Pennsylvania 

Counties 

lent 
Hav castle 
Sussex 

*Atlantic 
Bur~tcm 
camden 
*Cape~ 

CUmberland 
Gloucester 
Hunterdon 

*Broome 
*Chenango 
Del•are 

*Greene 
Berka 
Bucks 
carbon 
a»ester 
Del•an 

*Lackawanna 
*Lancaster 
*Lebanon 
Lehi 

Mercer 
~t-MollllOUth 

Morris 
•Ocean 
Salem 
Sussex 
Warl"8ll 
Orange 

iaScboharie 
Sullivan 

*Ulster 
Luserne 
Monroe 
Montgome17 
Northaupton 
Philadelphia 
Pike 
Sch'U1'lkill 
Wayne 
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roome' naaco 
Greene, and Schoharie, 
and ao•tt.e• oranae 
and Ulster also. 
LackavaDDa, 
Lancaster, ancl 
Lebanon 



'lbe Ph1lldelph1a Mlti'OpOlitaft ANa .. detiDecl ill 19SO"' the u.· •• 
OIDiu Bveaa oouiata ot the tollowilll ooaati .. a 

Pei!I!Silftld.& 

Montco•l7 
Philadelpbia 

•• .Tfl!!l 

BurliDctoa 
Cud en 
Olouo•ter 

'lie aboft are• plu Mercer and S&l• Coati .. , 1. J., a 1w c..t.1e 
CINDV1 Del., baa been lmovD ftriou]J' u the Pb1.1adelpbia M..SW. 
Dlatrict (1932), Onate!' Pbiladelpbla ana or Gnaw Pldladelpbla
DeJ..avuoe-Soutb len., ft11on, n.oouatr np.oe, aal hl•an vau..,, 
Ue S. A. 21118 U-ooaatr ftliOD 1a ~ 111tbill tbe Del•uellftll 
baaila and 1a tbe .,.t hlp~ dewloped part ot the bMia iD t.,. ot 
populatiOD dendfr1 ildustrial •Uri.fr, aad ateat ot publio Mil 
prlnte va~l'-aappll' tac111t1•• 

2he lev York C1t7 MeVopolitaD AN& U Mti.Ded iA U$0 t.;r tbe Ue le 
OIDna Bweaa oonaiata ot the toUGifial oouatieaa 

Hew tort 

BI'OIIX 
liDga (BJIOoklp) 
lev York (Minbattan) 
QueM 
liclulond (Staten leland) 
Nassau 
Rockland 
Suttolk 
Westchester 

) 
) 
) ._tort 
) Cit,r 
) 

.,., ... 

....... 
lela 
lhld801l 
M:l4cll.•• 
Horrl8 
Pale do 
SCIIINet 
UDiOD 

Loac leland, N. I. ia entinl7 vithiD the Nev lOJ-k •tropolitaa uea 
DOW abaft, and oonaiata ot the tollGWiDI ooutiea, iD oi"Mr troa _. 
to euta 11Dcs1 Queens, lassau, and Suttolt. 

'Jbe tollaling counties 1D north-central and soutbeaatem lew .,...., 
are DOt part ot the Nev York City M:?tropolitan Area and are at leut 
pal'tlJ' outside the Delaware River basiD: 

Atlantic 
Burliogtclll 
C&lndeD 
cape H.-

Rev Jel"!!l 

MoiiiOUtll 
Ocean 
SUaaa 

fable 3 pYea the uea and pcpulatioD ot each counf-7 CCJIII)I'ilq tbe 
M18J"al regiou described in this report, incl~ing aoutbeaatem lew 
Jer&eJ and the •trq,olitan area ot Hew York Cit¥. 



table 3. - Area and popW.ation of counties 1n Delaware Buill Project, 1aolu4tac 
eoutheutern Nev Jenq and the Mtropolitan area of New York Clt, 

lfou.rce• u. s. Bureau of the Censua, l9b2, 19SJT 

Total Lw total Land 
State area area State ..... area 

and (aquar;} (square Population ard -a~ (8Clli&N PGp11la\t.oa 
oounty llilel miles) 19SO county allu ... ,~) ~1950 

J!!lware: New York-Con. 
lent S99 S9S 37,870 Delaware 1,412 1,410 Wa,lt20 
Mev Castle 471 437 218,879 Greene 663 6S3 28,?1eS 
Sussex 987 946 61,336 kinp 89 76 2,738,115 

lfuaau 330 300 ,,,,,. .nh Hew York 31 22 1,960,101 
11 386 3S2 33,3S6 Orange 8b6 829 1S2,25S 

Queena 127 ~ l,SSO,&IS 
lfev Jers~: RicbMIII 6la l91,SSS 
• ltiant 61.3 S7S lJ2i399 looklaad 201 118 ..,,216 

Bergen ~) 0 233 S39,1J90 Sohabar18 626 62S 0 22,103 
BurliDgton 830 819 13S,9lD Suffolk 1,1n 922 216,12P 
camden 2~ 221 )00,743 Sulli•an 1,001 ,a6 Jao,7)1 
Cape Mq 290 267 37,131 Ulster 1,172 1,lla3 92,621. 
Cunberland S07 S03 88,S97 Westchester la87 la3S 62S,816 
Bas ex 132 128 90S,949 
Gloucester 339 329 91,727 Penns1lnDiaa 
Hudi!IOD 63 bS 6b7,437 Berka 864 864 2SS,1Jao 
Hunterdon 0 43S b.3S 42,736 BualaJ 62S 617 W.,620 
Mercer 2)0 2~ 229,781 Carbon 406 4oS S7,SS8 
Middlesex )1.8 312 261&,872 Olester 762 76o 1S9,Ual 
MoDnlOuth 487 477 225,321 Delaware 191 l8S lalb,2)1a 
Morris 478 468 164~371 Lackawanna 4S8 bSia 0 251,396 
Ocem 756 639 56,622 Lancaster 974 94S 231.,111 
Passaic 202 19b 337,093 Lebanon 363 363 81,683 
Sa lea 376 350 49,SOS Lehigh 3l.s 341 198,20'1 
Somerset "5)1 301 99,052 Luzerne 902 891 392,2Jal 
Sussex 538 5219 .Jih423 Monroe 618 6U 33,m 
Union 105 103 398~1)8 Montgomel'Y 496 492 3S3, 
Warren 362 361 54,374 Northanp too 377 374 lBS,a3 

Philadelphia 13S 127 2,on,60S 
•e York: Pike sse S4S 8,42S 

Bronx 54 LJ l,LS1,277 SchU¥lkill 78b 783 200,S71 
Broo1no 715 71 .. 1 lfl4,696 Wayne 760 71&4 28,418 
Olenango 910 908 39,138 

-
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General Summary 

An !lverage of about 5, 700 r.-'€d of water vas withdrawn from streau1 
· lakes, wells, and springs within the Delaware River basin for use vithiD 
the basin in 1955. Nore than 90 percent was from streams and lakes~ __ 11 It the population of the basin is assumed to have been about 5,900,~ 
in 1955, the withdrawal of water for all purposes {except ~droelectric 
power) was nearly 1,000 gallons per day per person. This per capita 
use or water in the basin is higher than the average tor the eastern 
halt of t.he United States, but less than one-third ot the average tor 
the western half. The withdrawal of water per square mile or river . 
basin is nearly 6 times as much as that in the United States, but le11 
than one-third of the average for the western halt. The vi thdraval 
or water per square mile or river basin is nearly 6 times as much as 
that in the United States as a vhole {see table 4). 

Nearly three-quarters of the water used in the basin is withdravn 
in the 11-county region {including the cities of Philadelphia, Trenton1 
Wilmington, Camden, and Chester), which is less than one-third ot ·the 
area or the total basin. In addition to the water used within the 
Delaware River basin, 350 mgd vas withdrawn .from the basin in 1955 tor 
the water supply of New York City. That city also used about 750 mgd 
from souces outside the Delaware River basin. In west-central Nev 
Jersey a withdrawal of water between 5 and 50 mgd has been made trom 
the Delaware River since 0 '11 through the Delaware and Raritan Canal 
{Friel, 1954, p. 2; Tippetts and others, 1955, p. II-34), largely or 
entirely for use outside the Delaware River basin. A maximum or 
100 mgd is permitted by Supreme Court decree. 

Public uater supplies in the basin use an average or about 1,100 Jlld, 
about 90 percent of which is derived from streams, lakes, and reseno1r1. · 
Many public supplies furnish water to local industrial plants. Moat 
or the water used in the basin b.Y other than public-supply s,yatems is 
vithdravn by private industrial water systems, usually from the larger 
streams; water for stre~electric power plants accounts for more than 
half of this vi thdrawal. Water use for irrigation in the Delaware River 
basin was probably less than 50 mgd in 1955 when averaged for the entire 
year. However, t appears likely that the amount or water used for this 
purpose will be increasing significantly within the next few years. 

By way of comparison with data on average water use, the average 
flow of the Delaware River at Trenton, N. J., representing available 
runoff from the upper half of the basin, is about 8,000 mgd. However, 
the flow varies considerably from month to month,and monthly average 
flows of less than 1,200 mgd have been recorded 7 times in the past 

· 26 years. 

yinterpolated between the Pennsylvania ~later Resources Committee 
{1953, p. 24) estimates of population for 1950 and 1960. 
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Table 4.--Comparison of water withdrawals in the Delaware River basin with withdrawals in eastern and 
western United States, 1955 

Estimated Average Total water withdrawn ~/ 
Area populytion, annual ru,off, (excluding water for waterpower) 

Region (1,000 1955 I 1921-4~ Amount Per Per Percentage 
square (l,ooO capita square mile of runof f 
miles) persons) Inches Mgd (mgd) (gpd) (mgd) (percent) 

Delaware River 
basin 
Including diver-
sion for New York 
City 13 --- 21 12,000 6,000 --- 0.46 50 
Excluding diver-
sion for New York 
City -- 5,900 --- --- 5, 700 970 --- ---

Eastern Unit ed 
States 1,190 125,000 15 640,000 110,000 090 .09 12 

Western Un i, t :.:d 
States · .. 1,630 36,600 4.5 390,0()0 120, ':'0'1 3,300 .07 33 

United S:: ates ;.;,020 164,000 8.5 '• 200,000 240,000 1, 50C .06 20 

l / Population of Delaware River basin interpolated between estimates for 1950 and 1960 made by Pennsylvania 
\Vater Resources Committee, 1953 (p.24); other population data from U. S. Bureau of the Census, 1956, 
Statistical abstract of the United States, 1956 ( p. 10). 

-'I - :.:odified by J. K. Searcy from Langbein, W. B., 1949, Annual runoff in the United States: 
Survey Circ. 52, 14 p. Average annual runoff indicates in a general way the upper limit 
·ater available for comsumptive use during a year having average precipitation. 

U. S. Geol. 
of the amount of 

~/Source of data on other than the Delaware River basin is MacKichan, K. A., 1957, Estimated use of water 
in the United States - 1955: U. S. Geol. Survey Circ. 398 (in press). 

4/ Arizona, california, Colorado, Idaho, Kansas, ;.!ontana, Nebraska, Nevada, New Mexico, North Dakota, Okla
homa, Oregon, South Dakota, Texas, Utah, Washington, and Wyoming. 



or the published records or various types or water use, informa
tion on public supplies is the most readily available and the moat 
completely documented in Federal, State, and privately issued public
ations. Published records on industrial use of water are incomplete 
and dispersed 9m0Dg many publications. There appear to have been 
published no regional records of rural use and irrigation use ot water 
in the Delaware River basin other than those compiled by the Geological 
Survey. 

Tabular Summaries or Water Use, BY States and Basinwide 

Quantitative data on withdrawals of water in the Delaware River 
basin during 1955, subdivided by States, is shown on tigure 3, and in 
table 5. Information on withdrawals of water compiled by MacKicban 
(1951 and 1957) for the years 1950 and 1955 is given in tables 6 and 
7. 

Largest Users of Water 

Public Supplies 

The nine largest public- supply systoms in the Delaware River basin 
are given in table 8. These systems, while constituting only about 4 
percent of the total nwnber of public-supply systems in the basin, 
accounted for about 550 mgd, or 50 percent of the water supplied from 
public systems in 1955, includine 15 rngd for the city of Chester, Pa., 
diverted from the Susquehanna River basin. 

New York City is withdrawing increasing amounts of water from the 
Delaware River basin, as permitted by decree or the United States 
Supreme Court, amended June 7, 1954, to allow diversion ot up to 800 
mgd upon completion of Cannonsville Dam and Reservoir, Delaware Count7, 
N. Y., within the next 10 years. The sources and amounts ot water 
supplied to New York City in 1954 and 1955 are given in table 9a and 
the total amount of water supplied annually from all the city's sources, 
1946-55, is given in table 9b. The years or highest use during that 
period were 191.,8 and 194 9, ,.,hen \li thd r-awal s averaged slightly over 
1,200 mgd. 
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Table 5.--Estimated withdrawal of water in the Delaware River basin by State parts of the basin, and by the 
_ New York City Metropolitan Area and by southeastern New Jersey, 1955 

I No data ; re given to more than two significant figures; quantities less than 0.5 mgd are shown as "0''_7 

Self-supplied 
[rriaation supplies Public supplies industrial SUPPlieJ Rural use Total supplies 

Region and ~round SurfacE Ground Surface ~round SurfacE Ground Surface Ground Surface 
State ~ater water Total water water water water water water water water Total 

(mgd) (mgd) (mgd) (mgd) ,(mgd) (mgd) (mgd) (mgd) (mgd) (mgd) (mgd) (mgd) 

Delaware 
River 
Basin 130 950 1,100 260 4,600 24 6 16 16 430 5,600 6,000 

Dela\vare ..., 25 32 20 300 2 1 1 ,.. 
30 3:0 360 I ~ 

New Jej.·sey 70 45 120 130 1,200 4 1 14 9 220 1, 200 1,500 
New York 3 360 360 1 1 3 1 0 0 - :?.60 370 
Pennsylvanh 46 520 570 110 3,100 15 3 1 6 170 :J • ~)I';() 3,eoc 

New York Citx 
Metrol!oli tan 
A!:£!.: 

New York City 50 !!1oo !!750 
New York 

counties out-
side 140 40 180 
New York City 

New Jersey 
counties 90 360 450 

Southeastern 
New Jerseyil: 40 20 60 

!I Not including 350 mgd withdrawn by New York City from the Delaware River basin;shown above as major part of 
public-supply withdrawal from New York State part of basin. 

~ Parts of counties outside Delaware River basin, excluding New York City Metropolit&4 Area, but including parts 
of Sussex, Hunterdon, and Mercer Counties. 



Table 6.-Eati•ted witlldraal of water ia tile Delaware liver basta, balinide totals, 1955 
' 

LSource: I. A. Maclicbaa, 1957J 

Fresh Saliae Fresb Saline Total 
TJ.pe of supplJ grouad grouad I surface surface/ fro. all 

aad use water water!. water water !. sources 
(~~gd) (llgd) ·(1111Jd) (mgd) (mgd) 

Public supplies 130 0 )ll 590 0 b/ 720 
Domestic, public, co.mercial it 470 
Iadustrial--air conditioning 20 
Industrial--other uses 230 

Self-supplied industrial supplies ~ 270 4 3,300 1,300 4,900 
Fuel-electric powe~-condenser cooling 0 0 2,000 480 2,500 
Fuel-electric power--other uses 16 0 140 0 160 
Ot her industries--air conditioning 21 0 13 0 34 
Other industries--other uses 230 4 1,100 850 2,200 

Rural supplies 24 0 6 0 30 

Irrigation supplies 16 0 16 0 32 

Total supplies ~/ • 4 b/3,900 1,300 b/5,700 

•ater for water~~r 1 0 0 1 700 0 1 700 

a/ Saline water is defined as water containing more tban 1,000 parts per million of dissolved solids. 

h/ Excluding 350 mgd diverted from the Delaware River basin to the Hudson River basin for part of the public 
water supply of New York City. 

c/ Excluding water for waterpower. 



Table 7.--Estimated withdrawal of water in Delaware, New Jersey, New York, 

and Pennsylvania, Statewide totals, 1950 and 1955 

/-Source of data: K. A. tiacKichan, 1951, 19577 

Self-supplied 
Public supplies industrial supplies 

State and year Ground Surface Ground Surface 
water water Total water water Total 

(mgd) (mgd) (mgd) (mgd) (mgd) (IIGCI) . 

Delaware: 
1950 6 15 23 5 90 •" 95 
1955 11 33 44 25 296 321 

New Jersey: I 

1950 170 340 510 . 260 l,SOO 1, 760 
1955 160 420 560 296 3,400 3,700 

New York: 
!/5,000 !/5,260 1950 250 1, 640 1,890 280 

1955 260 1,700 1,960 257 6,500 6,760 

Pennsylvania: 
1950 100 970 ~ .070 300 5,500 5,800 . 
1955 120 1.300 1.420 340 9.160 9.500 

State and year 
Rural supplies Irrigation suoolies 1ota1 suool ies · 

Ground Surface Ground Surface Ground SurfacE Total 
water water water water wate1 water 
<md > (mad) (mQ_d) (mad) (mad' (~~ad) {IDOd) 

. ., 
Delaware: 

1950 6 2 0 0 19 107 126 
1955 3 1 1 2 40 332 372 

New Jersey: 
~26 1950 65 2 31 1 1,640 2,370 

1955 8 2 22 15 ~66 3,840 4,320 

New York: 
!16,650 !17,370 1950 160 10 2"l 1 ~17 

1955 110 10 22 25 M9 6,240 6,890 

Pennsylvania: 
484 1950 . 80 70 4 4 6,540 7,030 

1955 60 17 2 14 522 10.500 11_.000 

!I Revised estimate. 
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9 

Table a.-Largeat publio water auppliea ill tba 0.1--.ra.liwr bum, 1955 

f!ouroe ot dataa u. s. Publio Be&l.th Sernoe, 1966J &D4 !1pp.ttl and other•, 195§/ 

Tf1'-----
o~wa~r 

City or aya t• COliDty ad State 1n 1966 Sovoe o~ water 
(ql) 

Philadelphia Philadelphia, Pa. 310 Delaware •d Sobuylkill Riwn 

Philadelphia Surburban Chester, Delawas-. • aDd CI'\D, PaDJPaok, Jfeaha1Dy, and 
Tlater Co. Eontgomery, Pa. tO Piebrill& CI'Mta 

Trenton 1.1eroer, N. J. 26 :O.l .... re Hl~•r 

V~ ilmingtun New Castle, Del. 2t Brau4rW1D• Creek 

Camden {Partl)' municipal 
and partl7 the New CIIIILden, u. J. 20 \'I ella 
Jersey iiater eo.) 

Bethlehem Northampton, Pa. 10 Wild CrNk 

Allentc.n Le~igh, Pa. 18- SpriD&•, well•, ud Li ttl• Lehi&h 
Rlwr 

: 

ReacUDc Berka, Pa. 17 Mitieta ud Uaiclm Creeka 

Ch•ter Dltl•are, Pa. 16 _Ootoruo Creek (Suaquehana Rinr 
buill) 

total &10 



Table 9a.--sourcos and amount of water supplied to N.w York Cit1, 1966 aDd 1111 

f!ou.rce of dataa New York City Board of \'later Supply, 1966, P• 21, &l-62, I!J 
--

lame of source ltiver basin Type of llater ~~~p11ecl 
source (a.t :4~ 

19M 1911 

Cataldll ayatem Hudson Surtaoe 518 411 
(Aahokwl and Schoharie 
Reaervoira) •••••••••••• 

O.laware ayst•d 
(He•eraink, Pepaoton and aerJ/ Roundout Heaorvoira) •••• Dll•are Surtaoe 1&2 

Yleat Branch (Croton)water-
abed Hudaon Surtaoe ae 72 

Bronx aDd a,.-am watershed. Hudaon ~d Byram Surtaoe s 11 
Croton aqueduct a (Croton 

watershed) Jlucleon Surtaoe ltt 1. 
Long leland municipal 

80uroe•••••••••••••••••• Long leland GroUDd '' I 
Richmond municipal aupply. Statea leland Grcnmd a I 
Jamaioa Water Supply Co. Long Island GnJund 
H• York \'later Service Corpt ~ •a· tl 

(WoodhaYen plant) Long Island Ground 

'l'otal supplied to llew York City 1,064 1,110 

1/ Of the s6s J:l&d supplied by the ''Delaware syat•u," 350 accl wu trcm the 
lleTaware River basin, diverted to Roundout Reaervoir (Budaon Riwr buiD) 
tron Neversink Reservoir (t!SO mgd) and Pepaoton Reeervoir (1~ J1Ccl) 1ooatecl 
1D Sullivan and Uelaware CoWl ties, I~. Y., reepeotively. 

Table 9b.••Total l'IO.ter supplied to New York Ci·ty from all aouroea .1H6-66 Y 
Year At~d Year )ltd_ 
1946 1,141 1951 l,C'"O 
1947 1,189 195~ 1,1-tO 
1940 1,204 1953 1,138 
1949 1,203 1954 1,110 
1950 982 1956 1 .. 156 

l/ Inoludes af4f mgd supplied to outside communities. 
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Selt-Supplied Industrial Supplies 

An estimated average or about 4,600 mgd was vi thdravn in 1955 troa 
streams by private industrial water s,ystems in the Delaware River basin, 
largely ·from the Delaware River and its tributaries tn the southern halt 
ot the basin. Although this is the largest single type or water use 1D 
the Delaware River basin, relatively little information vas published 
prior to 1953 classifYing use b.y specific counties, sub-basins, or State 
parts ot the total basin. 

An iDventor,y and appraisal or vater facilities in eoutheaatern 
Penn17lvania vas made in 1955 b.y the Interstate Colllldaaion on the 
Delaware River Basin (nlCODEL) at the request or the Southeastern 
Pennsylvania Regional Planning Colllllisaion. The inventory report con
tained water-use records for public and industrial supplies in the ti.
aoutheastern counties, includin£ the data on industrial uae given 
in table 10, vhich shovs an industrial use or about 2,600 qd. The 
data on use or ground water tor selt-aupplied industrial supplies 
vere turnished to the Interstate Comission b,y the U. s. O.Ological 
Survey as part or water investigations made in cooperation vith State 
agencies in Pennqlvania. 

The following statement b,y F. S. Friel (1954, p. 3) indicates tor 
the lover Delaware River basin the magnitude or surtace-vater use, ot 
vhich all but about 500 mgd is b,y private •.ndustrial water qstemsz 

The Chamber of Commerce of Greater Philadelphia estimated 
that the five Pennsylvania counties in the Delaware Valley, U. s. A., 
drav approximately 2,736 million gallons or vater daily trom the 
Delaware River tor municipal and industrial use. This estimate 
includes private industries, public water supplies, and electric 
powerplants. This figure is comparable to the 8'Z7 million gallons 
daily take by the 88 groups (in the 5 adjacent counties) in the 
State ot New Jersey. 

The use or water by the 88 groups referred to above by Mr. Friel 
is given in table 11 (Friel, 1954, p. 2). 

Authority for use of water from the Delaware and Raritan C&nal 
(see table 11) for potable supplies has been granted to the Elizabeth- . 
town Water Co. and the city of ~ew Brunswick, and for industrial supplies 
has been granted to American Cyanamid Co. (Bound Brook) , Johnson and 
Johnson (New Brunswick), Bakelite Co., a division of Union Carbide and 
Carbon Corp. (Bound Brook) • and Public Service Electric and Gas Co. 
(Tippetts and others, 1955, p. II~34). All or most ot the water wit~ 
drawn from the canal by these Jaunicipalities and industries is used 

· outside the Delaware River basin. 
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Table l.Oa.--Eatimated avera~ use of water by induotriea in aoutheutem 
Pennsylvania, by oountiee, 1954 

f!ouroe of date.: Interstate Colllllliaeion on the Delaware River Buin, 
1955, P• IV•I, IV-!{ 
~n:C!Ustr1al. ~•.u· .. ~r.r~le'd" IV~ 

supp11ee from industrial 1nduatr1&1 

Cotmty public systema supplies auppliel 
r,rounc l!iurl·ace rrrouna •ur1·aae AU. 

wate~ wate} wate~ (:~} 
IOUI'Oel 

(mgd (mgcl (agd (ap) 

Buota•••••••••••••••••• 2.3 o.a 12.0 293.~ 308.1 
Cheeter•••••••••••••••• .o 1.2 2.0 34.6 37.8 
D.l .. are••••••••••••••• .o 5.2 .1 691.4 698.7 
Uontgomer,y •••••••••••• .5 3.2 22.6 16'1.6 1a:s.a 
Philadelphia •••••••••• .o 66.4 20.5 1,3'19.6 1,466., 

Table lOb.--Type or uee of industrial 6UPP11ea 1n "Philadelphia area" 
Peroea:a~ or 

Use total 1ndu.-
trial supply 

Coolin&•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 90.6 
Processing••••••••••••••••••••••••••••••••••••••••••••••••••••••••• '1.6 
Boiler teed•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1.4 
Domeat1o ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .6 

t~.D 

Table 11.--Use of water in 1952 
wells along the river in J.Tevr 

{!ource of data: 

froQ the Delaware Riwr &lld trca 
Jersey, f~m Trenton southRard 
lt'riel, 1954, P• FJ 

Uwnber v:ater f~m V!ater tran Total Type of group Delnwnre Hive r wells 
in ~roup (mt;d) (mgd) (mgd) 

Public supplies ••••• 23 ?.7.44 37.4'1 64.91 
Pr1 vate irnustries ••• 50 150,04 95.11 246.16 
Electric poworpla.nts. 3 619.56 .as 620.41. 

Total 76 797.04 133.43 &30.4'1 

Custm11ers supplied 
throu~ ilelanare 

. and Raritan liannl 12 30.18 - 30.18 

Grand •rotal 80 027.22 133.43 960e66 

15 



The subject of self-supplied industrial use of water from the 
Delaware River also was considered by the Pennsylvania Water Resources 
Committee in its report published in 1953, based on data collected in 
1952. The following quotations and table 12 are from that report 
(Pennsylvania ~later Resources Committee, 1953, p. 34): 

. l~y industries along the river below Morrisville (Pa.) take 
large quantities of water directly from the river ••• It ia 
estimated that they take an annual average quantity or water 
from the river of over 3,200 mgd. ~~st of this water is used tor 
cooling and condensing, and all of the spent water is returned to 
the river ne~r the intakes ••• 

This stretch of the river may be considered in three parte ••• 

The second, or middle part, comprises the Philadelphia water 
front along whi~h are located many industries, the largest user 
being the Philadelphia Electric Company which ie said to uae 
-almost 1,000 mgd for cooling and condensing. . 

Estimates or self-supplied industrial water from wells 1n the 
lower Delaware River basin by counties .. available trom several eouroee. 
Estimates prepared by Barksdale and others on the 11-county region 
betveen Trenton, N. J., and Wilmington, Del., moat or which ie within 
the Delaware River basin, are given in table 13. They estimated a 
withdrawal or 100 mgd of ground water in 1954 by private industrial 
water s.ystems in the 11 counties. 

A study of New Jersey water resources was made ~ consulting 
engineers in 1955 for the State Legislative Commission on Water Supply 
(Tippetts and others, 1955). These engineers sent a detailed question
naire on industrial water use to npproxi~r.tely 1,000 of the largest 
industrial firms in New Jers~J . The replies that were received came 
trom companies whose employees total almost 30 percent or the State's 
industrial labor force, including compan:es representing a substantial 
portion of the plants using 55,000 or more gallons per day. The 
consumption of self-supplied water for nonpotable uses as reported b,y 
the companies replying to the questionnaire is given in table 14. 
Althoueh the source, ground or surface water, was not differentiated, 
most of the water was probably from surf~ce sources. The engineers 
estimated that approximately 30 tngd of potable water was supplied b,y 
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!able 12. - Private aup;J.ies or De~ware Riwr water uaecl bJ 1Dduatfte• 
betafeen Philldelpbia, ?a. at Wil.Jiington, Del., 19S2 

/JfiUCe. ot dataa Pennsylvania Water Resources CoMittee, l'S3, P• 3f/ 

Un otDel•IN 
.Location ColllpatfT Ri••r water, 19S2 

(.S) 

.,.., Jenqa 
Olouce1ter CountJ Du Pont-•RepaUDO Workl 200 

SocoJJ7-VIC\1\n 011 eo. so 
Sal• Count, Deepwater Oeaeratina Coe 300 

Du Pont--Chul3era Works 13 

felms7lvaniaa 
Del•are Cowltr Jaarioan Viscose Corp. 1 

Balcbd.D-Limi--HIIIdlton Corp. 2 
&id7atone ttfanufactwing co. 2 
General Chemical Oozp. 25 
HeppenstalL-Edd7stone eo. 20 
Scott Paper Co. 13 
Sinclair Refining Co. lD2 
South Cheate~ TUbe Co. 1 
Sun au eo. 80 
Sun Shipbuildine Co. 3 
\oiestinghouse Electric Corp. s 

-- -
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tabl8 13. - r.U.ted •• ot prowd water clu.llla 19Sk ill the ll-ooantr 
ftlifHl, fftlltoD, I. J • to 1f1le1.toD, Del. 

!Jovoe• Penoul o..unioatioD trc. Banacl&le, a. c. eel otben, US§/ 

State and ~V 

J)eMVaNI 
... eutla s 3 1 ' •• Jen.,a 

la 6 JharliDgtoD 1 11 
Camden 37 16 3 S6 
Oloaoelt.r s 13 3 21 
Mercer Ia Ia .. 12 
Sal• 2 3 3 8 

Pezmsy1ftlliat 
Bucks 1 12 s 2k 
Oleater 1 ·2 Ia ,. 
Delaware 0 0 1 1 
Mont£0111817 s 23 2 30 
Philadelphia 0 20 0 20 

total 13 100 32 

Tab~ ]Ja. - leporte4 aeU-npplieclinduatrialwater ue tor -.otll»le 
pvpo- lD Hew Jen.,, USS 

~~ Replies to queetiGGD&iNa NOe1Yecl b;r ft.wette ml otbeft, 
l9SS, P• If·l7J 

!fortheutem 
(Bergen, lasez1 1 lllldeon, 
Micldleeex, Morr.la, Paaaic, 
SCDerset, and UDion CoUDtiea) 

loutmreatem 
(BurUngton1. c.cta, Olouo•ter, 
Mercer, and Sala ocnmt1•) 

Coastal 
(Atlantic, cape Ntr1 c.berland, 
Morunouth, and Ocem Gount:tee) 

Nortmreatem 
(HlmteNGD1 Suaaa, .ad WU'I'8D 
ColiDU.a) 

IDd•trial -· otber than aleotrlo ll8otrlo a 
lid IU utilitiea pa uU.Utlea 

219 

3 9t 

0 0 
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private industry-owned water s.ystems throughout the State "largely 
from ground-water sources," in addition to the much larger quantities 
withdrawn for nonpotable purposes. The.y also estimated that industriea 
purchased from public supplies "about 50 percent or all or the public 
potable water consumed in the entire State11 (Tippetts and others, 1955, 
P• IV-14). 

A survey or industrial vater use in the Nev Jersey part or the 
Delaware River basin vas made in 1952 by the South Jersey Port 
Commission, Camden, N. J. The Commissi on did not publish the results ot 
this survey; however, a .part or the information was printed as testimon, 
in the New York City water diversion case concluded in 1954. 

The largest single type or industrial use or vater in the Delaware 
River basin is probably tor cooling and condensing in stre~electric 
poverplants. Such plants are usually located on the larger streams, 
which are the source or all or most or the water used. In order to 
obtain specific information on the location or stre~electric plants 
in the Delaware River basin, publications of the Federal Power Commission 
were reviewed. A summar,y of the location and size or the plants tor 
which annual generation data are available is given in table 15. 

Irrigation Supplies 

The broad study of New Jersey water resources made b,y consultants 
tor the State LegislatUre (Tippetts and others, 1955) in~ludoJ a study 
ot present and potential use or water tor supplemental irrigation. The 
report or this study includes data on the irrigated acreage in 1950 and 
1954 b,y counties, and corl"'f!sponding estimates or maximum annual irriga
tion requirements, assuming a dry-year consumption or 11 inches or 
0.3 million gallons per acre (Tippetts and others, 1955, p. IV-18). 
These figures are given in table 16 in terms of uniform rates tor a full 
year. 
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!llble lS. -Major ete-..electria planta ill Del•are 11w.r b•Sa 

~e of dataa u. s. Federal Powr Colnl.sa1on1 USS, 
Ste-.electrla pl.aDt coastruotion ooat 1114 
11mual productiaD expen_, 19S3a federal · 
Power eo-. Bull. S-lDfl 

p -
Del.-aNI 

Dela_,. PnR and .... lloOI' wnatncton, 
Lilbt Co. levCuta 120 

•• Jene;ra 

Jew Jener r.er ID4 Gilbert Bollaad, 
Lilbt a,. IIUDteldOD 121 

Pablio sern.oe luJ'lillltOD lJ.Dgtcm, 
m.ctn.o It Ou Co. Bvu.natoa eo 

PelmqlTW&I 

Metropollta ldlaoa Co f¥1er (Wi Weat ReadiJW, 
leldlllc) Berka 103 

Do. fit\18 Reading, Beru 225 
r.u,1ftnia Power Hauto NeaquehoDlng, 

and Licht eo. Carban 101 
Pb1lldelpb1a n.ctrlo CJaester CJaeater, 

eo. Delaware 2S6 
Delaware Philadelphia, 

PhUadelpbla b37 
Richmond Do. bS2 
Schurlld.U Do. 179 
Souttwark Do. 32S 

20 

,., 

6S9 

1,39S 

3Sk 
1,Sia2 

1138 

1,062 

l,lJS 
2,388 

b91 
2,1$7 



Table 16.--Irrigated aorea~ aDd naxtmum irrigation water requl~Dbl 

in N4m Jeraey, 1810 md 1954 

./!ouroes fippetta-Abbett-J.(oCarth;y-Stratton, 1956, P• IY•1!7 

liaxia\a uaaal Area irri,ated County- (aorea irrigation requi~t•l( 
1•~~ ar1 

)960 1964 1960 liM 

Atlantic••••••••••••••••••••• 2,987 15.000 2.5 11.1 
Bergen••••••••••••••••••••••• 1,637 1.200 1eS 1.0 
Burlington ••••••••••••••••••• 8,387 10,000 6.9 ••• Casden••••••••••••••••••••••• 862 2.200 .1 1.8 
Cape M~•·••••••••••••••••••• 81 1,200 .1 1.0 

Cuaberland •••••••••••••••••• , 4,418 11,000 s.s e.o 
Eaaex ••••••••••••••••••••••• 467 t90 •• •• Glouoeater ••••••••••••••••••• 1,690 1,900 1 •• 1e6 
Hudaon••••••••••••••••••••••• lt5 lt5 .1 .1 
Hunterdon•••••••••••••••••••• 203 500 .2 ••• 
Ueroer ••••••••••••••••••••••• 1,478 2.500 1.2 1.2 
~iddleaex ••••••••••••••••••• taB 6,000 •• •• 9 
Uonmouth •••• ~•••••••••••••••• 2,140 a.ooo 1.8 'leS 
~orris••••••••••••••••••••••• 616 2.300 .s 1.9 
Ooean•••••••••••••••••••••••• 933 340 .a .a 

Paaaaio ••••••••••••••••••••• 856 900 ·' ·' Salem ••••••••••••••••••••••• 147 3,000 .1 z.& 
Sameraot ••••••••••••••••••••• 5 135 .o .1 
Sussex ••••••••••••••••••••••• 12~ 200 .1 .z 
Union•••••••••••••••••••••••• 14 425 .o .s 
Warren •••••••••••••••••••••• 541 1.500 •• 1.2 

---
1/ Assuming dr,y-year consumption or 11 lnohea or Oe3 million ga11oDI ~r aore. 
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PriDoipal ntereDoea 

Povt.e• reports publlabed or prepared between 19SO aDCl 19S6 
ue tbe priDCipal 10vce• ot iDtcmutioD OD the vater-u• data ~IIPU.4 
tor W• nport.. !be• nporte an lietecl alpbabet.icalq bJ autbor 
1IDller tw Rbjeot-bead1naea Withdrawal of •ter tor all purpo••• 
1DclucS1na public 8Uppl1eaJ &Del V1trhdraval ot •ter tor public eupplie•• 
Pol.lov1Da tboae liat.a ia an adclitioul one wader- tbe head1na, •o.neNl 
ntel'8DCea," tlbioh contains t.be 12 publioatlou and bibllolftpbie• 
that..,.. JIOat belptuliD proYicliq introduct.or, and baoqrowul iDtor
Mtlon OD tbe HODOIIiC and poloaio •ttq and t.be •ter NIO'III'OM 
and problenaa of tt. Delaware liwr basin. Collplete Citatiou ot all 
tbeae publications are li't'en 1D the aelectecl bibliograptv whicb 1• 
t.be lut •otion ot tbi• report. 

!be •iacle nport. .oat uetul 1D •kiDI tbia briet atud.r ia 
tba one b7 HaclicbaD (19S7) • Ria nport. clauitiea vithdra~ bJ 
tJPe ot UH, l1et.ecl both bT States aDd by nciona, tbe •Delawn 
regioD" cornapondiDg to tbe Delaw.re liYW basin. Hie report ia 
buecl M1nq OD data turnilbed by Geolo&ioal sv...., fie.ld otticea 
naponaible tor •ter-naovcea inve.tigationa in tbe Dela'tiU'e Riwr 
baa1n, &Del partq on data coapUecl and computecl by hill 11'0111 publica
tiona ot the Ilepartmenta ot Agriculture and COJaeroe and tbe Federal 
Povw Coaaiaeion. 
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Wi'thdraval or water tor all purpoMa, includinc public nppliea 

Friel, F. s., 19S4, lW.ter auppq problua. (Lover part, ot basin.) 

IDterstate Collllliaaion on tbe Delavan Rlftr Basin, 19SS, InTMt017 
and appraisal or tbe wter auppq facilities in southeaatem 
PennqlTani&. (Lover part ot basin, Pemuvlftfti& onq.) 

Mactcicban, tc. A., l9S7 1 Estiaated use ot water in tbe United States -
19SS. 

Mangan, J. w., ud Grabill, J. B., l9S3, The uae ot water in hnn811· 
van1a, l9Sl. . . 

KariM, I. W., and Raaaus•n, W. C., l9SS, Prel.iaiftar7 report on the 
geololf &Dd poliDd-vater resources ot Delaware. (state of n.laan 
onq 1 Min~ groUDd water.) · 

PennqlTania Topographic and Geologic SurYe7 1 l9S6, tbe GJ'ound-•ter 
progru tor PeDD8JlY&Dia. (GrOWld water onq.) . 

Penns;rlY&Dia water Resources Collllittee, l9S3, Delawre B.iftr balliD 
report. (Kainq PenDSJlvania.) 

'l'ippetta-Abbett-McCartby-Stratton, 19SS, Surver ot New Jer8f17 water 
resource..; develop~ent. (New Jerf181 onq.) 

Withdrawal o water for publlc supplies 
IJfot included in preceding lis~ 

Lobr, 1. w., and 14ve, s. K., l9S4, Tbe industrial utUitJ ot publio 
water applies in the United States, 19S2, part, 11 Statea east, ot 
the Mississippi River. · 

Malcola Pirnie Engineers, and Albright, and Friel, Inc., 19SO, Report 
on the utilization of tbe waters or the Delaware B:l.nr basin. 

lev York Cit7 Board o~ Water &lppq, 19S6, Fifteenth &DDual report, 
19SS. (New York City only.-) 

Hew York State Departatnt of Health, 19541. Public water supply data 
tor New York State. 

Hew York State Water Power and Control Colllmisa1on, 19S6, Baport; on 
pumpage 1 19SS. { 14ng Island only.) 

U. S. Public Health Service and others, l9SS., Inventory ot awrl.cipal 
water facilities tor larger communities, 19S4 reVised. 
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a...e,.-1. nferences, 1DclwS1ng bibliograpb1• 

Darto~, C. 1., and leighton, W. B., 1954, Cbaical cbaracteririioa 
of Delat~Ue Jliver water, Trenton, I • .J. 1 to Karc\ls Hook, Pa. 

rectel'&l II sene Bank o£ PhUadelpbia, 19.52, Indtlst17 on tbe Delavan. 
(Mainq bver part or basin.) 

Onate~ PhU•delphia Chaaber ot Co-ree, 195.5, Onate~ Ph1llc:t.lpb1a 
facts, 19SS. (!Qver part. ot baain.) 

Interstate ColalNion on the Delaware Riftr Basin, l94o, The 
Delaware Jliwr basin, })b7sical tacte. 

Malcola Pirnie Enginee~e, and Al.br!«ht and Friel 1 Inc., 19SO 1 
Repon on the utilisation of tbe •tera of the Delawn Rift~ buiA. 

lev .Je~aiiJ Taxpq~e Aaaociation, 19S4, water nppq studies S.D 
lev J•~•Y• (AD azmotated bibliognpb7.) 

lev York City Encineerina Panel on water Suppq, 19Sl. Futun •te~ 
ao\ll'Ces ot t.be city of Rev York. 

Regional Planning Federation ot the Philadelphia Tri-State Dlatrio\1 
1932, RegioDal. plan of tbe Pbiladelpbia tri-state cl1atr1ot. 
(Mainq lower part ot basin.) 

Richard8, H. G., 19.56, Geology of tbe Delaware nlley. (Main~ 
lower part of basin.) 

U. s. Corps ot Engineers, 1934, Report from Acting Chief of IDclDMra, 
U. s. A.rfq, on the Delaware R1 wr tor the purpoaee of aartaatioD 
and etticient development ot its waterpower, tbe control of flooda, 
and the needs of irrigation. (The "308" report.) 

U. S. Department or the Interior, Eastem Field Committee, l9S0 1 !be 
Delaware River basin. 
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F igure I. -<:ounty outline map of Delaware River basin. 
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