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Introduotion

The purpose of this report is to summarize data on the use
of water in the Delaware Basin Project area (fig. 2) and to list
the principal data sources that are available in published
form. The tables and bibliography will assist Geological Survey
personnel assigned to the Delaware Basin Project in evaluating
the scope and deficiencies of previous studies of the basin.
Information is also given on the use of water by public supplies
in the New York-New Jersey region comprising the New York City
Metropolitan Area and in the remaining north-central and south-
eastern parts of New Jersey. These regions may depend increasingly
on water from the Delaware River basin for part of their public
supplies. '

The Geological Survey has the responsibility for appraising
and describing the water resources of the Nation as a guide to
use, development, control, and conservation of these resources.
Cooperative Federal-State water-resources investigations in the
Delaware Basin States have been carried on by the Geological
Survey for more than 50 years. In July 1956 the Survey began
the "Delaware Basin Project," a hydrologic study of the Delaware
River basin in order to: 1) Determine present status and trends
in water availability, quality, and use, 2) assess and improve
the adequacy of the Survey's basic water data program in the
basin, 3) interpret and evaluate the water-resources data in
terms of past and possible future water-use and land-use practices,
and 4) disseminate promptly the results of this investigation for
the benefit of all interested agencies and the general public.
The Geological Survey is working closely with the U, S. Corps
of 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 for long-
range water development in the Delaware River basin.

Estimates of quantities of water used are given for 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withdrawn from streams and aquifers during calendar year 1955,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 of gallons per day (mgd). The source of the water



used, ground or surface, and the type of use to which it was
put =-- public supply, industrial supply, irrigation, or rural
use -- is given. Use of water for hydroelectric power was not
compiled for this report. Most tables in this report do not
subdivide withdrawals into fresh and saline water; however,
most supplies are fresh, except some of those withdrawn
directly from the Delaware River downstream from Philadelphia,
Pa. All quantities are expressed as an average rate for a
full year and are lower, therefore, than rates resulting

from the increased demand for water during the summer for

air conditioning and supplemental irrigation.

The primary emphasis of this study was to get an over-all
picture of water use throughout large parts of the basin. There-
fore, publications relating to a single city or county, other
than New York City, seldom were used; revisions and refinements
based on such sources of information are best made by the field
personnel most familiar with locally filed publications and
unpublished data.

Areas Defined

The drainage area of the Delaware River basin is 12,765
square miles, including the tributary basin of Delaware Bay
but excluding the surface area of the bay. County-outline and
general-location maps of the basin are shown in figures 1 and
2. The basin comprises parts of the States of Delaware, New
Jersey, New York, and Pennsylvania, and less than 10 square
miles in Maryland. The basin areas of these States are given
in table 1, and the counties are listed in table 2.



Table 1. - State areas comprising Delaware River basin

Area within
Delaware

State River basinY

(square miles)
Delavare 1,00l
Maryland 8
New Jersey 2,969
Pennsylvania 6,h22
Total 12,765

Part of Part of basin £ 0
State ocmpw counties
within basin Sta in basin
__(percent) (percent) &

S1 1.9 3

- - 1

Lo 23.3 11

5 18.5 8

1 $0.3 17

- 100 L3

1/ U. S. Corps of Engineers (1934, p. 36 and 104); Interstate
Commission on the Delaware River Basin (1940, p. 2).

Table 2. - Counties partly or wholly within Delaware River basin

asterisk preceding a name indicates that the county contains no eivil
unit having a population greater than 2,000 within the Delaware River

basin/
Counties sometimes omitted in
State Count. ies computations when data are
— available o counties
Delaware Kent Sussex (or Kent Eﬂ Sussex, when
New Castle lower limit of Basin is considered
Sussex to be Woodland B
Maryland *Cecil Cecil
New Jersey #Atlantic Mercer Atlantic, Cape May,
Burlington :Monmouth Monmouth, Morris,
Camden Morris and Ocean
#Cape May #0cean
Cumberland Salem
Gloucester Sussex
- _Hunterdon Warren
Few York *Broome Orange rooms, Chenango
#Chenango #Schoharie Greene, and Schoharie,
Delaware Sullivan and sometimes Orange
— _#Greene #Ulster and Ulster also.
Pennsylvania Berks Lugzerne Lackawanna,
Bucks Monroe Lancaster, and
Carbon Montgomery Lebanon
Chester Northamp ton
Delaware Philadelphia
#Lackawanna Pike
*Lancast.er Schuylkill
#Lebanon Wayne

Lehigh




‘he Philadelphia Mstropolitan Area as defined in 1950 by the U, 8.
Census Bureau consists of the following counties:

Pennsylvania New Jersey
Bucks Montgomery Burlington
Chester Philadelphia Camden
Delaware Gloucester

The above areas plus Mercer and Salem Counties, N. J., and New Castle
County, Del., has been known variously as the Philadelphia Tri-State
District (1932), Greater Philadelphia area or Greater Philadelphis=
Delavare-South Jersey region, ll.county region, and Delaware Valley,
Us S¢ Ae Tis llecounty region is largely within the Delawvare River
basin and is the most highly dewloped part of the basin in terms of
population density, industrial activity, and extent of publis and
private water-supply facilities.

The New York City Motropolitan Area as defined in 1950 by the U, 8.
Census Bureau oconsists of the following countiest

New Yor Now Joreqy
Bronx ) Bergen
Kings (Brooklyn) ) Essax
New York (Manhattan) ) New York Hudson
Queens ) City Middlesex
Richmond (Staten Island) ) Morris
Nassau Passale
Rockland Samerset
Suffolk Union

Westchester

Long Island, N. Y, is entirely within the New York metropolitan area
noted above, and consists of the following counties, in order from west
to east: Kings, Queens, Nassau, and Suffolk.

The following counties in northecentral and southeastern New Jersey
are not part of the New York City mMetropolitan Area and are at least
partly outside the Delaware River basin:

New Jersey
Atlantic Curberland Monmouth
Burlington Gloucester Ocean
Camden Hunterdon Sussex
Cape May Mercer

Table 3 gives the area and population of each county comprising the
several regions described in this report, including southeastern New
Jersey and the metropolitan area of New York City.

L



Table 3. - Area and population of counties in Delaware Basin Project, inecl
southeastern New Jersey and the metropolitan area of New York City

[Sources U. S, Burean of the Census, 1942, 19537

T Total | Land Il Total and
State area area State area area
and (square [(square |Population and square | (square |Population
gounty | miles)| miles) 1950 county [miles) | mileg) | 1950
laware: New York-Con.
Kent 599 595 37,870 aware 1,472 | 1,470 ki, 420
New Castle L7 L37 218,879 66 65
Sussex 9817 L6 61,336

%hrﬂz
386 352 33,356

New Jersey:
Iﬁantﬂ 613 575 132,399

Bergen 23 233 539,139

Burlington 830 819 135,910

Camden 2% 21 300,743

Cape May 290 267 37,13

Cunberland 507 503 88,597

Essex 132 128 905,949

Gloucester 339 329 91,727

Hudson 63 L5 647,437

Hunterdon L35 L35 42,736

Mercer 230 228 229,781

Middlesex 318 312 264,872

Monmouth L87 L77 225,327 ’

Morris L78 468 16},371| Lackawanna 458 LSk - 2575396

Ocean 756 639 56,622 | Lancaster 974 945 234, 717

Passaic 202 194 337,093 | Lebanon 363 363 81,683

Salem 376 350 49,508 | Lehigh 348 347 198,207

Somerset 307 307 99,052 (| Luzerne 902 891 392,21

Sussex 538 528 34,423 || Monroe 618 é1 33,7713

Union 105 103 398,138 | Montgomery K96 492 353,

Warren 362 361 5h,374 | Northampton| 377 37 185, 243
Philadelphia ) 127 2’071’&5

New York: Pike 558 skS 8,k

Bronx 5L L3 1,451,277( Schuylkill T84 783 200,577

Broome 715 710 184,698 || Wayne 760 Thl 28,478

Chenango 910 908 39,138




General Summary

An average of about 5,700 mgd of water was withdrawn from streams,
-lakes, wells, and springs within the Delaware River basin for use within
the basin in 1955. Ulore than 90 percent was from streams and lakes. i
If the population of the basin is assumed to have been about 5,900,0004/
in 1955, the withdrawal of water for all purposes (except hydroelectric

power) was nearly 1,000 gallons per day per person. This per capita
use of water in the basin is higher than the average for the eastern
half of the United States, but less than one-third of the average for
the western half. The withdrawal of water per square mile of river
basin is nearly 6 times as much as that in the United States, but less
than one-third of the average for the western half. The withdrawal
of water per square mile of river basin is nearly 6 times as much as
that in the United States as a whole (see table 4).

Nearly three-quarters of the water used in the basin is withdrawn
in the 11-county region (including the cities of Philadelphia, Trenton,
Wilmington, Camden, and Chester), which is less than one-third of the
area of the total basin. In addition to the water used within the
Delaware River basin, 350 mgd was withdrawn from the basin in 1955 for
the water supply of New York City. That city also used about 750 mgd
from souces outside the Delaware River basin. In west-central New
Jersey a withdrawal of water between 5 and 50 mgd has been made from
the Delaware River since 7951 through the Delaware and Raritan Canal
(Friel, 1954, p. 2; Tippetts and others, 1955, p. II-34), largely or
entirely for use outside tine Delaware River basin. A maximum of
100 mgd is permitted by Supreme Court decree. '

Public water supplies in the basin use an average of about 1,100 mgd,
about 90 percent of which is derived from streams, lakes, and reservoirs.
Many public supplies furnish water to local industrial plants. Most
of the water used in the basin by other than public-supply systems is
withdrawn by private industrial water systems, usually from the larger
streams; water for stream-electric power plants accounts for more than
half of this withdrawal. Water use for irrigation in the Delaware River
basin was probably less than 50 mgd in 1955 when averaged for the entire
year. However, it appears likely that the amount of 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.

1/Interpolated between the Pennsylvania Water Resources Committee
(1953, p. 24) estimates of population for 1950 and 1960.



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 3/
) Area populition. lannual runoff, (excluding water for waterpower)
Region (1,000 | 19551/ 1921-452 Amount Per Per Percentage
square |(1,000 ‘|capita square mile of runoff
miles) |persons) Lnches| higd (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 %70 -— -
Eastern United

States 1,190 125,000 15 | 840,000 | 110,000 U%0 .09 12
Western Unitaod

States = 1,630 36, 600 4.5 | 390,000 | 1Z2C,700 3,300 07 33
United States <, 020 164,000 8.5 %,200,000 240,000 1,50 .06 20

1/ Population of Delaware River basin interpolated between estimates for 1950 and 1960 made by Pennsylvania

Water Resources Committee, 1933 (p.24); other population data from U. S. Bureau of the Census, 1950,
Statistical abstract of the United States, 1956 ( p. 10).

2/ “:odified by J. K. Searcy from Langbein, W. B., 1949, Annual runoff in the United States: U. S. Geol.
Survey Circ. 52, 14 p. Average annual runoff indicates in a general way the upper limit of the amount of
water available for comsumptive use during a year having average precipitation.

3/ 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, lontana, Nebraska, Nevada, New liexico, North Dakota, Ckla-
homa, Oregon, South Dakota, Texas, Utah, Washington, and Wyoming.



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

Tabular Summaries of Water Use, By States and Baginwide

Quantitative data on withdrawals of water in the Delaware River
basin during 1955, subdivided by States, is shown on figure 3, and in
table 5. Information on withdrawals of water compiled by MacKichan
(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 systems in the Delaware River basin
are given in table 8. These systems, while constituting only about 4
percent of the total number of public-supply systems in the basin,
accounted for about 550 mgd, or 50 percent of the water supplied from
public systems in 1955, including 15 mgd 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 of the United States
Supreme Court, amended June 7, 1954, to allow diversion of up to 800
mgd upon completion of Cannonsville Dam and Reservoir, Delaware County,
N. Y., within the next 10 years. The sovurces and amounts of water
supplied to New York City in 195, 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 of highest use during that
period were 1948 and 1949, when withdrawals averaged slightly over
1,200 mgd.



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

/No data .re given to more than two significant figures; quantities less than 0.5 mgd are shown as'WT‘7

Self-supplied
[ Public supplies industrial sugglie1 Rura rrigation supplies Total supplies
Region and [Ground|Surfac Ground |Surface round Ground | Surface Surface
State water | water water | water ater water water water |Total
(mgd) | (mgd) (mgd) | (mgd) (mgd ) (mgd ) (mgd) | (mgd)
Delaware
River
Basin 130 950 1,100 260 4,600 6 16 16 0 | 3,600 6,000
Delaware 7 25 20 300 1 1 z 2C 320 260
New Jersey 70 45 130 1,200 1 14 9 220 | 1,200 1,50C
New York 3 360 1 1 1 0 0 7 260 370
Pennsylvanig 46 520 110 3,100 3 1 6 170 | 5,500 3,E0C

New York City

Metropolitan
Area:

New York City 50

New York
counties out-
side 140
New York City

New Jersey
counties 920

Southeastern

New Jersey#: 40

40

360

20

/700 [Y/750

1/ 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.

2/ Parts of counties outside Delaware River basin, excluding New York City letropolitaa Area, but including parts
of Sussex, Hunterdon, and Mercer Counties.



ot

Table 6.--Estimated withdraual.of water in the Delaware River basin, basinwide totals, 1955
/[ Source: K. A. MacKichan, 1957/

Fresh |Saline Fresh Saline Total

Type of supply ground qrounda/ surface surface from all

and use water |water = | water water 3/ sources

(mgd) | (mgd) (mgd) (mgd) (mgd )
Public supplies 130 0 b/ 590 0 b/ 720
Domestic, public, commercial b/ 470
Industrial--air conditioning 20
Industrial--other uses 230
Self-supplied industrial supplies 74 270 4 3,300 1,300 4,900
Fuel-electric power--condenser cooling O 0 2,000 480 2,500
Fuel-electric power--other uses 16 0 140 0 160
Other 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 &/ 440 4 b/3,900 1,300 b/5 700
Water for waterpower 0 0 1,700 0 1,700

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

b/ 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.

¢/ 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. MacKichan, 1951, 19577

Self-supplied
Public supplies industrial supplies
State and year | Ground |Surface round| Surface
water | water Total | water water Total
(mgd)| (mgd) (mgd) | (mgd) (mgd) (mgd)
Delaware:
1950 8 15 23 5 90 95
1955 11 33 44 25 296 321
New Jersey: .
1950 170 340 510 260 1,500 1,760 .
1955 160 420 560 296 3,400 3,700
New York: 1/
1950 250 [1,640 |1,890 | 280 |/5,000 |1/5,280
1955 260 1,700 1,960 257 6,500 6,760
Pennsylvania:
1950 100 970 1,070 300 5,500 5,800
1955 120 1,300 1,420 | 340 9,160 9,500
Rural supplies | Irrigation suppli ~
State and year Ground | Surface |Ground | Surface Total
water water water water
(mgd) (mgd) | (mgd) (mgd) (mgd)
Delaware: :
1950 6 2 0 0 19 107 126
1955 3 1 1 2 40 332 372
New Jersey:
1950 65 2 31 1 1526 1,840 2,370
1955 6 2 22 15 486 3,840 4,320
New York: 1/
1950 160 10 27 1 7 Ye,650 1/7,370
1955 110 10 22 2 %49 8,240 8,890
Pennsylvania: .
1950 &0 70 4 4 404 6,540 7,030
1955 60 17 2 14 522 10, 500 Lll,OOO
1/

=" Revised estimate.

11
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Table 8.=-Largest public water supplies in the DeleawareRiver basin, 1955

[Source of data: U. S, Publio Health Service, 1955; and Tippetts and others, 1955/

VWithdrawel
Order of water
of City or system County and State in 1955 - Source of water
size (mgd)
1 Philadelphia Philadelphia, Pa. 370 Deluware and Schuylkill Rivers
2 Philadelphia Surburban | Chester, Delaware, and Crun, Pennypaock, Neshaminy, and
Viater Co. Fontzomery, Pa. 40 Piokering Creeks
3 Trenton liercer, N. J. 26 Delaware River
4 |W%ilmington New Castle, Del. 24 Brandywine Creek
5 Camden (Partly muniecipal
and partly the New Camden, N. J. 20 Vells
Jersey Vater Co.)
6 Bethlehenm Northampton, Pa. 20 Wild Creek
7 Allentown Lehizh, Pa. 18 Springs, wells, and Little Lehigh
River
8 Reading Berks, Pa, 17 Antietan and liaiden Creeks
9 Chester Deleware, Pa. 156 Octoraro Creek (Susquehanna River
basin)
Total 580




Table 9a.==-Sources and amount of water supplied to New York City, 1964 and 1986

[S'ouroo of data; New York City Board of liater Supply, 1966, p. 27, 51-52, Gg

—

Type of Viater supplied
Name of source River basin SOUTSe (‘.5!8
1964 1985

Catskill system Hudson Surface 676 463

(Ashokan and Schoharie

R‘SOWO’.!'.) eecocccevoce
Delaware systen

(Neversink, Pepacton and

Roundout Resorvoirs)e.e.es | Dolaware Surface 152 sad/
Yest Branch (Croton)water-

shed Hudson Surfoce 39 72
Bronx and Byram watershed, | Hudson snd Byram Surfaoce 3 12
Croton aqueducts (Croton

watershed) Hudeon Surfaoce 199 168
Long Island muniocipal

BSOUro88essesssccscccccsce | Long Island Ground 49 2
Richmond municipal supply. | Staten Island Growmnd 3 2
Jamaioa Water Supply Co. Long Island Ground
New York Vater Service Corpd 43 48

(Woodhaven plant ) Long Island Ground

Total supplied to New York City 1,064 1,110

1/ Of the 365 ngd supplied by the "Delaware system," 360 mgd was from the
Delaware River basin, diverted to Roundout Reservoir (Hudson River basin)
from Neversink Reservoir (230 mgd) and Pepacton Reservoir (120 mgd) looated
in Sullivan and Yelaware Counties, N. Y., respectively.

Table 9b.=-Totaul water supplied to New York City from all sources 1946=55 y

Year Mpd Year M

1946 1,141 1961 1,070
1947 1,189 1952 1,120
1948 1,204 1963 1,138
1949 1,203 1954 1,110
1950 982 1956 1,156

1/ Includes M mgd supplied to outside communities.

13



Self-Supplied Industrial Supplies

An estimated average of about 4,600 mgd was withdrawn in 1955 from
streams by private industrial water systems in the Delaware River basin,
largely from the Delaware River and its tributaries in the southern half
of the basin. Although this is the largest single type of water use in
the Delaware River basin, relatively little information was published
prior to 1953 classifying use by specific counties, sub-basins, or State
parts of the total basin.

An inventory and appraisal of water facilities in southeastern
Penngylvania was made in 1955 by the Interstate Commission on the
Delaware River Basin (INCODEL) at the request of the Southeastern
Pennsylvania Regional Planning Commission. The inventory report con-
tained water-use records for public and industrial supplies in the five
southeastern counties, including the data on industrial use given
in table 10, which shows an industrial use of about 2,600 mgd. The
data on use of ground water for self-supplied industrial supplies
were furnished to the Interstate Commission by the U. S. Geological
Survey as part of water investigations made in cooperation with State
agencies in Pennsylvania.

The following statement by F. S. Friel (1954, p. 3) indicates for
the lower Delaware River basin the magnitude of surface-water use, of
which all but about 500 mgd is by private .ndustrial water systems:

The Chamber of Commerce of Greater Philadelphia estimated
that the five Pennsylvania counties in the Delaware Valley, U. S. A.,
draw approximately 2,736 million gallons of water daily from the
Delaware River for runicipal and industrial use. This estimate
includes private industries, public water supplies, and electric
powerplants. This figure is comparable to the 827 million gallons
daily take by the 88 groups (in the 5 adjacent counties) in the
State of New Jersey.

The use of 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 Canal

(see table 11) for potable supplies has been granted to the Elizabeth-
town Water Co. and the city of New 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 of the water with-
drawn from the canal by these municipalities and industries is used
"outside the Delaware River basin.

14



Table 10a--Estimated average use of water by industries in southeastern
Pennsylvenia, by counties, 1954

Eouroo of date:

1955, po IV=l, IV-2/

Interstate Commission on the Delaware River Basin,

Yrndusctriel = ed “TOtAL
supplies from industrial indul:rm
ublic systems supplies supplies
Counvy e~ T T AT
wate wa.te wate a ) )
(mgd) 2d) (mgd) 23) (mgd)
BuokBeccocosssocssccccce 23 0.8 12,0 293,.2 30803
Chestoreccccccccccccce 0 1.2 200 34,6 37.8
Delaware...cccccccccce «0 5.2 ol 591.4 596.,7
Hontgcnory 00000000000 5 3e2 22.6 157.5 183.8
Phil.d.lphi. XXX «0 6644 2045 1.37905 1‘466.‘
Table 10b.==Type of use of industrial supplies in "Philadelphia area"
ercent of
total indus-
trial suppll
c“lmg..........“........C....................................... w.s
Pl‘OOOSllngooooooooooooooocoooooocoooooooooooo-ooooooooooooooooooooo 746
Boiler feedeccccsccceccccsccccccctcncssnseccecesscscssscscnssecssos l.4
Domestitecececscsccccccscecccsccnscscccsscsescccccscsnenncscescsconss 6
—I00.0

Table 11l.--Use of water in 1952 from the Delaware River and from
wells along the river in lew Jersey, from Trenton southward

@ource of data:

Friel, 1954, pe 2/

Humber Vater from Vater from Total
Type of group y * Delav{nre River wells
il (mid) (mgd) (mgd)
Public supplies eccee 23 27.44 3747 64,91
Private industries... 50 150,04 95.11 246,15
Eleotric powerplants, 3 619,56 «85 620,41
Total 76 797.04 133,43 €30.47
Custowers supplied
through Yelaware
.and Raritan Canal 12 30.18 - 30,18
Grand Total 83 827,22 133.43 960465

15



The subject of self-supplied industrial use of water from the
Delaware River also was considered by the rFennsylvania 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 Water Resources Committee, 1953, p. 34):

Many industries along the river below Morrisville (Pa.) take
large quantities of water directly from the river ... It is
estimated that they take an annual average quantity of water
from the river of over 3,200 mgd. Most of this water is used for
cooling and condensing, and all of the spent water is returned to
the river near the intakes ...

This stretch of the river may be considered in three parts ...

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

Estimates of self-supplied industrial water from wells in the
lower Delaware River basin by countieseis available from several sources.
Estimates prepared by Barksdale and others on the 11-county region
between Trenton, N. J., and Wilmington, Del., most of which is within
the Delaware River basin,are given in table 13. They estimated a
withdrawal of 100 mgd of ground water in 195, by private industrial
water systems in the 11 counties.

A study of New Jersey water resources was made by 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 approximntely 1,000 of the largest
industrial firms in New Jersey. The replies that were received came
from companies whose employees total almost 30 percent of 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 by
the companies replying to the questionnaire is given in table 14.
Although the source, ground or surface water, was not differentiated,
most of the water was probably from surface sources. The engineers
estimated that approximately 30 mgd of potable water was supplied by
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Table 12, - Private sup;lies of Delaware River water used by industries
between Phil“.lphia’ Pa. and Wi.].mington, Dﬁlo, 1952

[Bource of data: Pennsylvania Water Resources Committee, 1953, p. 35/

Use of Delaware

Location Company River water, 1952
(megd)
New Jersey:

Gloucester County | Du Pont-=Repauno Workse 200
Socony-Vacuum 0il Co. 50
Salem County Deepwater Generating Co, 300
Du Pont--Chambers Works 73

Pennsylvanias
Delaware County American Viscose Corp. S |
Baldwin-Lima-Hamilton Corp. 2
Eddystone Manufacturing Co. 2
General Chemical Corp. %
Heppenstall-Eddystone Co. 20
Scott Paper Co. 13
Sinclair Refining Co. 102
South Chester Tube Coe p |
Sun 0il Co. 80
Sun Shipbuilding Co. 3
Westinghouse Electric Corp. S

17



Table 13. - Estimated use of ground water during 1954 in the 1l-county
region, Tmm’ No Jo to0 mw’ Del.

[Bource: Personal communication from Barksdale, H. Co mnd others, 1956/

State and county

de

I o
self-sup
(agd)

Other

2

Total

|

Dels ware:
New Castle
New Jersey:
Burlington
Camden
Gloucester
Mercer
Salem
Pennsylvanias
Bucks
Chester
Delaware

Montgomery
Philadelphia

oVor- nmenda wn

webhe w
ORHEW WEwwo W

BBond

BB 8BRS ©

Total 73

g

k-

205

Table lj. = Reported self-supplied industrial water use for nonpotsble
purposes in New Jersey, 1955

[Source: Replies to questionnaires received by Tippetts and others
1955. Pe IV-]-?J .

Industrial use
other than eleotris Blectric and
Region nd%suunu. gas utilities
Northeastern 2 »
(Bergen, Essex, , Hudson,
Middlesex, Morris, Passaic,
Samerset, and Union Counties)
Southwestern 219 651
(Burlington, Camden, Gloucester,
Mercer, and Salem counties)
Coastal 3 92
(Atlantic, Cape Mgy, Cumberland,
Monmouth, and Ocean Counties)
Northwestern 0 0

(Hunterdon, Sussex, and Warren
Counties)
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private industry-owned water systems throughout the State "largely
from ground-water sources," in addition to the much larger quantities
withdrawn for nonpotable purposes. They also estimated that industries
purchased from public supplies "about 50 percent of all of the public
potable water consumed in the entire State" (Tippetts and others, 1955,
p. Iv-14) .

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

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

Irrigation Supplies

The broad study of New Jersey water resources made by consultants
for the State Legislature (Tippetts and others, 1955) includel a study
of present and potential use of water for supplemental irrigation. The
report of this study includes data on the irrigated acreage in 1950 and
1954 by counties, and corresponding estimates of maximum annual irriga-
tion requirements, assuming a dry-year consumption of 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 for a full
year. _
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Table 15. =~ Major steam-electric plants in Delaware River basin

[Source of data: U, S, Federal Power Commission, 1955,
Steam-electric plant construstion cost and

annual production expenses, 1953: Federal
Power Comm. Bull. 5.?027 ’
P lant 4 ting tttm
ra re
Name of utility Name &w ad county B:nq:aciw ':n.]sSS
aillion

(1,000 low) kwhr)

Delawares

Delaware Power and Edge Moor (Wilmington,
Light Co, New Castle
New Jerseys
New Jersey Power and |Gilbert Holland,
Light Co. Hunterdon
Public Service Burlington [Burlington,
Elsctric & Gas Co. Burlington
Pennsylvania:
Metropolitan Edison Co. Eyler (West| West Reading,
Reading) | Berks
Do. Titus Reading, Berks
Pennsylvania Power Hauto Nesquehoning,
and Light Co, Carbon
Philadelphia Electric | Chester Chester,
Co. Delaware
Delaware Philadelphia,
Philadelphia
Richmond Do.
Schuylkill Do.
Southwark Do.

121

103
2%

L37
L52

3%

543

659
1,395

354
1.51[2.

L38
1,062
1,135
2,388

491
2,157
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Table 16.=-Irrigated aoreage and maximum irrigation water requirements
in New Jersey, 1980 and 1954

[Source: Tippetts-Abbett=MoCarthy-Stratton, 1956, p. IV-187

Maximm amual
County A”?‘:::g‘“d irrigation requirementsl/
m axr
1950 1964 1950 1964

Atlanticecesscsecrcsscscccee 2,987 15.000 2.5 12,3
BOPG‘D.oooooooooo-oooooooooo 1.537 1.200 1.3 1.0
Burlington................o. 8,387 10,000 6.9 8,2
Camdenceessccsecssecsscccoces 862 2,200 o7 1.8
Cape Mayeecesococcccscvcccee el 1.200 ol 1.0
Oumborland..........o.......J 4.418 11.000 3.6 9.0
ES80X esecvecevccececccccoccee 467 490 N Y
Gloucestereeessescescccccscses 1.690 1.900 1.4 1.6
HudSOneesossssveeccsscesescee 145 145 ol ol
Hunterdonessseocececccccsccce 203 6500 2 coh
Mercer.cececccccscesccccsccce 1.478 2,500 1.2 1.2
Niddlesex ecscecescceccocecee 488 6,000 o4 4.9
Monmouthesssesssssesescsssene 2.140 8,900 1.8 T3
MorriSeescecssccceccsvececscee 616 2,300 5 1.9
OcoBNecsesevccsenscoccccccsce 933 340 o8 3
Passaio eesessccccscscccscese 856 900 o7 o7
Salem ceeesvccecvscscccesccces 147 3,000 ol 265
Somersotececscccescscscsancee 5 135 0 ol
SuSS0Xecsceeseessescsssccscee 122 200 ol 2
Unionecesscesessssccsccnscecee 14 425 0 3
Varren sesceseccccccscccocece 541 1,500 o4 1.2

1/ Assuning dry-year consumption of 11 inches or 0.3 million gallons per aore.
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Principal references

Fourteen reports published or prepared between 1950 and 1956
are the principal sources of information on the water-use data compiled
for this report. These reports are listed alphabetically by author
under two subject headings: Withdrawal of water for all purposes,
including public supplies; and withdrawal of water for public supplies.
Following thoss lists is an additional one under the heading, “General
references," which contains the 12 publications and bibliographies
that were most helpful in providing introductory and background infor-
mation on the economic and geologic setting and the water resources
and problems of the Delaware River basin. Complete citations of all
these publications are given in the selected bibliography which is
the last section of this report.

The single report most useful in making this brief study is
the one by MacKichan (1957). His report classifies withdrawals by
type of use, listed both by States and by regions, the “Delaware
region" corresponding to the Delaware River basin. His report is
based mainly on data furnished by Geological Survey field offices
responsible for water-resources investigations in the Delaware River
basin, and partly on data compiled and computed by him from publica-

tions of the Departments of Agriculture and Commerce and the Federal
Power Commission.,
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Withdrawal of water for all purposes, including public supplies

Friel, F. S., 1954, Water supply probleams. (Lower part of basin,)

Interstate Comnission on the Delaware River Basin, 1955, Inventory
and appraisal of the water supply facilities in southeastern
Pennsylvania. (Lower part of basin, Pennaylvania only.)

MacKichan, K. A., 1957, Estimated use of water in the United States -
1955.

Mangan, J. W., and Graham, J. B., 1953, The use of water in Pennsyl-
vania, 1951.

Marine, I. W., and Rasmussen, W. C., 1955, Preliminary report on the
geology and ground-water resources of Delaware. (State of Delaware
only, mainly ground water.) :

Pennsylvania Topographic and Geologic Survey, 1956, the Ground-water
program for Pennsylvania. (Ground water only.)

Pennsylvania Water Resources Committee, 1953, Delaware River basin
report. (Mainly Pennsylvania.)

Tippetts-Abbett-McCarthy-Stratton, 1955, Survey of New Jersey water
resources development. (New Jersey only.)

Withdrawal of water for public supplies
/Mot included in preceding list/

Lohr, E. W., and Love, S. K., 1954, The industrial utility of publiec
water supplies in the United States, 1952, part 1, States east of
the Mississippi River.

Malcolm Pirnie Engineers, and Albright, and Friel, Inc., 1950, Report
on the utilization of the waters of the Delaware River basin.

New York City Board of Water Supply, 1956, Fifteenth annual report,
1955. (New York City only.)

New York State Department of Health, 1956 Public water supply data
for New York State.

New York State Water Power and Control Commission, 1956, Report on
pumpage, 1955. (Long Island only.)

U. S. Public Health Service and others, 1955, Inventory of municipal
water facilities for larger communities, 1954 revised.
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Generel references, including bibliographies

Durfor, C. N,, and Koiglit.on, W. B., 1954, Chemical characteristics
of Delaware River water, Trenton, N. J., to Marcus Hook, Pa,

Federal Reserve Bank of Philadelphia, 1952, Industry on the Delaware.
(Mainly lower part of basin.)

Greater Philadelphia Chamber of Commerce, 1955, Creater Philadelphia
facts, 1955. (Lower part of basin.)

Interstate Commission on the Delaware River Basin, 1940, The
Delaware River basin, physical facts.

Malcolm Pirnie Engineers, and Albright and Friel, Inc., 1950,
Report on the utilisation of the waters of the Delaware River basin.

New Jersey Taxpayers Association, 1954, Water supply studies in
New Jersey. (An annotated bibliography.)

New York City Engineering Panel on Water Supply, 1951. Future water
sources of the city of New York.

Regional Planning Federation of the Philadelphia Tri-State District,
1932, Regional plan of the Philadelphia tri-State district.
(Mainly lower part of basin.)

Richards, H. G., 1956, Geology of the Delaware valley. (Mainly
lower part of basin.)

U. S. Corps of Engineers, 1934, Report from Acting Chief of Engineers,
Us S. Aray, on the Delaware River for the purposes of navigation
and efficient development of its waterpower, the control of floods,
and the needs of irrigation. (The “308" report.)

U. S. Department of the Interior, Eastern Field Committee, 1950, The
Delaware River basin.

U. S. Geological Survey, Pennsylvania Water Resources Council, 1952,

Index of water-resources records in the Delaware River basin, to
September 30, 1951. (Includes bibliographies, partially annotated.)
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Selected Bibliography

The bibliography that follows contains 68 items describing
water use, water sources, and geographic setting of the area of study,
including 18 books or maps on the regional geology of the Delavare
River basin. A knowledge of the geology is a prerequisite to classi-
fication of withdrawal of water by name or type of water-bearing
formation. The bibliography is selective in the sense that publica-
tions are omitted which are merely repetitions or rearrangements of
previously published information. Also, most studies of water use
by a single city or county are omitted, with the principal exception
of New York City. The list includes only one publication issued prior
to 1931.

In order to assist the reader in his use of the bibliography,
letter-symbols are given in the left margin for each reference to
identify the type and State location of information contained in the
publication -- water use, general background, or regional geology.

The letter symbols are as followss

‘Lletter-

symbol _ Type of information

Use Water-use data for:

Use-Basin Delaware River basin (2 or more States)

Use-B-Del Delaware (State)

Use-B-NJ New Jersey, within Delaware River basin

Use-B-NY New York, within Delaware River basin

Use-B-Pa Pennsylvania, within Delaware River basin

Use-SENJ New Jersey, outside Delaware River basin

Use-MNYC New York State part of New York City
metropolitan area

(Pub) Public-supply data only

Gen General background reference or bibliography

Geol Regional geology or geologic map index
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Use-Basin
(Pub)

Use-Basin

Gen-B-Pa)
-MNYC)
(Pub))

Use-B«Pa
(Pub)

Geol-B-Del

~ Geol=B-NJ

Geol=B-NY
Geol-B-Pa
Use-B-Del
Gen-Basin
Use-B-Del

Gen-Basin

Use-Basin

American Water Works Association, 1953, A survey of
operating data for water works in 1950: Journ. Am.
Water Works Assoc., v. LS, no. 6, p. 583-678

Barksdale, H. C., and Graham, J. B., 1952, Progress of
the investigation of the ground-water resources of
the lower Delaware River basin:s Proc. Interstate
Comm. on the Delaware River Basin, Sept. 29-30,
1952, 19 p.

Blake, N. M., 1956, Water for the cities: -ew-Sesl
@44, Syracuse Univ, Press, 3Ll p. (Includes
history of Philadelphia and New York City water
systems, 1790-1860.

Board of Consulting Engineers, 1546, Development of
an upland source of water supply and suitability
of existing sources of supply with augmented
facilities: Board of Consulting Engineers report
to the Philadelphia Water Coom., 98 p. and appen-
dixes.

‘Boardman, Leona, 1951, Geologic map index of Dela-

ware and Marylands
18500,000) .

1951, Geologic map index of New Jerseys
Uo S. Geol, Survey (8“18 1:500,000).

U, S. Geol Survey (scale

1952, Geologic map index of New Yorks
~TU. S. Geol, Survey (scale 131750,000).

1952, Geologic map index of Penngylvanias
U. S. Geol. Survey (scale 1:500,000).

Delaware Water Resources Study Committee, 1955, Water
in Delawares Del., Water Res. stw Com., 69 P.

Durfor, C. N., and Keighton, W. B., 1954, Chemical
characteristics of Delaware River water, Trenton,
Ne. J., to Marcus Hook, Pa.: U. S. Geol. Survey
Water-Supply Paper 1262, 173 p.

Eastman, A. S., and Beckett, R, C., 1931, Public
water supplies of Delaware, 19313 Univ, of Del,
and Del. State Board of Health, 43 p.

Federal Reserve Bank of Philadelphia, 1952, Industry
zn the Delawares Federal Reserve Bank of Phila.,

0 p.

Friel, F. S., 1954, Water supply problemss Proc. Am,
Soc. of Civil Engineers, v. 80, sep. 555, 7 p.
JO'. 195'_37
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Use-B-Pa

Gen-Basin

Use-B-Pa

Use-B-Del

Geol-B-Pa

Use-MNYC

(Pub)

Cen-Basin

Use-B-Pa

Use~MNYC

Use-MNYC

Use-MNYC)
(Pub))
Gen-MNYC)

Geol-B-NJ

Geol-B-NJ

Geol-B-Pa

Graham, J. B., Mangan, J. W., and White, W, F., Jr., 1951,
Water resources of southeastern Bucks County, Pa.s
U. S. Geol. Survey Circ. 10L, 21 p.

Greater Philadelphia Chamber of Commerce, 1955, Greater
Philadelphia facts, 1955: Greater Phila., Chamber of
Commerce, 80 p.

Greerman, D. W., 1955, Ground-water resources of Bucks
County, Pa.s Pa. Topoge and Geol. Survey, Lth ser.,
Bull,. Wll, 66 Pe

Gmt, Je Jo, and Ramussen, We C., 19Sh’ GCO].OQ and
ground-water resources of the Newark area, Delavare;
Del. Geol, Survey Bull. 2, 133 p.

Hall, G. M., 1934, Ground water in southeastern Pennsyl-

vania:s Pa. Topog and Geol. Survey, Lth ser. Bull, W2, 255 p.

Hule, I. V. A., 1952, New York City's interest in the
Delaware River; Jour. Am. Water Works Assoc:,, v. Ll,
Noe 1’ Pe 18-22.

Interstate Commission on the Delaware River Basin, 1940,
The Delaware River basin, physical facts: Interstate
Comm. on the Delaware River Basin, 36 p.

1955, Inventory and appraisal of the water supply
facilities in southeastern Pennsylvanias 115 p.
[Mimeographed./

Johnson, A. H., 1955, Conservation of ground water on
Long Islands Jour. Am. Water Liorks AssoC., V. U7,
noe h, Pe 3L8-35L.

Johnson, A. H., and Waterman, W. G., 1952, Withdrawal of
ground water on Long Island, New Yorks: N. Y. State
Water Power and Contiol Comm., Bull. GW-28, 13 p.

Kennison, K. R., 1954, New York's quest for interstate
waters Jour. New Englend Water Worls Assoc., v. 68,
no. 3, p. 221-249.

Levis, J. V., and Kuwmel, H. B., revision by Kuumel,
He Bey 1931, Geologic map of New Jerseys N. J. Dept.
Cons. and Devel, Atlas Sheet LO (scale 131250,000).

1940, The geology of New Jersey: N. J. Dept. Cons.
~and Devel., Geol. ser., Bull. 50, 203 p.

Lohman, S. W., 1937, Ground water in northeastern Penne

sylvania; Pa. Topog. and Geol. Survey, lth ser. Bull.
wh, 312 p.
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Use-Basin)
-SENJ )
-MNYC )
(Pub) )

Use-Basin

Use-Basin

Use-Basin)
(Pub))
Gen-Basin)

Use-B-Pa
Use=B-Del )
Geol-B-Del)
Geol-B=Del
Geol-B-NY

Use=-B-Pa
Use-B-Pa
Gen-Basin
Use=-MNYC

Use-MNYC

Ibbr, E. Woy and ID'Q’ Se Key 195!" The industrial
utility of public water supplies in the United States,
1952, Part 1, States east of the Mississippi River:

U. S. Geol. Survey Water-Supply Paper 1299, 639 p.
(Contains percentage breakdown between ground and
surface sources.)

MacKichan, K. A., 1951, Estimated use of water in the
United States - 1950s U. S. Geol, Survey Cir,
115, 13 Pe

1957, Estimated use of water in the United States -
S5s U. S. Geol. Survey Cire. 398 (in press).

Malcolm Pirnie Engineers, and Albright and Friel, Inc.,
1950, Report on the utilisation of the waters of
the Delaware River basin: Consulting engineers!
report to ti» Interstate Comm. on the Delaware
Rim B‘m’ 15“ po’ l .ppew.

Mengan, J. W., and Graham, J. B., 1953, The use of
water in Pennsylvania, 1951: U. S. Geol. Survey
Cir. 257. 11 Pe

Marine, I. W., and Rasmussen, W. C., 1955, Preliminary
report on the geology and ground-water resources of
Delawares Del, Geol. Survey Bull. h’ 336 Pe

Maryland Geological Survey, 1933, Geologic map of
Maryland and Delaware (scale 1:380,160).

Merrill, F. J. H., 1901, Geologic map of New Yorks
N. Y. State Mus., map in 12 parts (scale 1:316,800).

Miller, B. L., 1939, Northampton County, geology and

geographys Pa. Topog. and Geol. Survey, ith ser
Bull. CLB, L96 p. ’ °

1942, Lehigh County, geology and geographys Pa.
Topog. and Geol. Survey, Lth ser., Bull., C39, 492 p.

New Jersey Taxpayers Association, 195L, Water supply
studies in New Jersey: N. J. Taxpayers Assoc., L9 p.
(An annotated bibliography, including references to
some basinwide studies of the Delaware River basin,)

New York City Board of Water Supply, 1950, The water
supply of the City of New York: New York City Board
of Water Supply, 115 p.

1956, Fifteenth annual report, 19553 New York

City Board of Water Supply, 108 p.

28



Use-MNYC

(Pwb)
Gen-MNYC

s

e

-MNYC
(Pub)

Use-MNYC
Use-B-Pa .
Use-Basin

Use-MNYC
Use-Basin
(Pub)

Use-B-Del
Geol-B-Del

Use-Basin
(Pub)
Gen-Basin

Geol-B-NY

New York City Department of Water Supply, Gas, and Elsce
tricity, 1952, The water supply of the City of New York,
19523 New York City Dept. Water Supply, Gas, and
Electricity, 63 p.

New York City Engineering Panel on Water Supply, 1951,
Future water sources of the city of New York: 81 p.

New York State Department of Health, 195, Public water
supply data for New York State: N. Y. State Dept.
Health Bull. 19, 44 p.

New York State Water Power and Control Commission, 1956,

Report on pumpage, 1955:¢ 8 p. graphed./ (long
Island ground-vater withdrawal.

Pennaylvania Topographic and Geologic Survey, 1956, The
ground-water program for Pennsylvanias Pa. Topog. and
Geol. Survey, Lth ser., Inf, Circ. 7, 1 p.

Pennsylvania Water Resources Committee, 1953, Delaware
River basin report: Pa. Water Res. Comm. and Engineers'
M Comm, , 56 P

Perlmutter, N. M., and Arnow, Theodore, 1953, Ground water
in Bronx, New York, and Richmond Counties with summary
data on Kings and Queens Counties, New York City, N. Y.s
N. Y. State Vater Power and Control Comm. Bull. GW-32, 86 p.

Picton, W. L., 1954, Community water supplies, invcntor'y
and adequacy: U. S. Business and Defense Services Adnm,,
Business Inf. Service, June 1954, 20 p.

Rasmussen, W. C., 1955, Magnitude of the groundwaters of
Delaware: Md.-Del. Water and Sewage Assoc., Proc. of
28th Annual Conf., May 26-27, 1955, p. 53-56.

Regional Planning Federation of the Philadelphia Tri-State
District, 1932, Regional plan of the Philadelphia tri-
State district: Regional Flanning Federation of the
Phila, Tri-State Dist., 589 p.

Rich, J. C., 1934, Glacial geology of ihe Catskillsi
N. Y. State lus, Bull. 299, 180 p. (Contains map of
glacial geology, scale 1:125,000, including parts of
Delaw;;re » Greene, Schoharie, Sullivan, and Ulster Counties,
N. Y,
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Geol-Basin

Geol-Basin

Geol-B-Pa
Use-MNYC

Geol-MNYC

Uae(g;gs)

Use-MNYC
(Pub)

Use-B-NJ
Gen-B-NJ

Gen-Basin

Gen-Basin
-SENJ
-MNYC

Richards, H. G., 1956, Geology of the Delaware valleys
Pa. Mineralog. Soc., 106 p.

Spangler, W, B., and Peterson, J. J., 1950, Geology of Atlantic
Coastal Plain in New Jersey, Delaware, Maryland, and Virginia.
Am. Assoc. Petroleum Geologists Bull., v. 3L, no. 1,

P. 1-99. (Contains geologic map, scale approximately
13515,000.) '

Stose, G. W., and Ljungstedt, O. A., 1931, Geologic map
of Pennsylvanias Pa. Topog. and Geol. Survey
(scale 13:380,160).

Suter, Russell, 1937, Engineering report on the water
supplies of Long Island: N. Y. Dept. Cons. Bull,
W.Z, &‘ po

Suter, Russell, de lLaguna, Wallace, and Perlmutter, N. M.,
1949, Mapping of geologic formations and aquifers of
Long Island, New Yorks N. Y. State Dept. of Conserva-
tion B“l&o GW'le’ 212 P

Thompson, D. G., 1932, Ground-water supplies of the Camden
gea, New Jerseys N. J. Dept. Cons. and Devel. Bull. 39,
p.

Thompson, D. G., and Legette, R. M., 1936, Withdrawal of
ground water on lLong Island, New York:s N, Y. Dept. of
Cons. Bull. GW-]., 28 P

Tippetts-Abbett-lMcCarthy-Stratton, 1955, Survey of New
Jersey water resources development:! N. J, Legislative
Comm. on Water Supply, 130 p., 10 appendixes.

U. S. Corps of Engineers, 1934, Report from Acting Chief
of Engineers, U. S. Army, on the Delaware River for the
purposes of navigation and efficient development of its
water power, the control of floods, and the needs of
irrigation: 73d Cong., 2d sess., H. Doc. 179, 174 p.
(Also referred to as the Corps of Engineers "308" report
on the Delaware River basin, one of a series of river-
basin reports authorized by enactment of provisions cone
tained in House Document 308, 69th Congress, lst session.)

U. S. Bureau of the Census, 1942, Areas of the United Sjates
1940: U. S. Bureau of the Census, 16th Census, U6S p.



Gen-Basin) U. S. Bureau of the Cansus, 1953, County and city data

=SENJ ; book, 19523 U. 8. Bureau of the Census, 608 p.
=MNYC

Use-Basin 1955, Annual survey of manufactures, 1953: p.
“¥2L-130. (Water use in mamufacturing, 1953.)

Gen-Basin U. S. Departaent of the Interior, Eastarn Field Committee,
1950, The Delaware River basin, Report for the
President's Water Resources Policy Commissions Ll p.

Use-Basin Us S Federal Power Cosmission, 1955, Steam-electric
plant construction cost and anmual production expenses,
1953, (6th annual supplement): U. S. Federal Power
Comm, Bull, 5-109, 116 p. (Contains net generation
for 1953, and production cost of water.)

Gen-Basin U. S. Geological Survey, Pennsylvania Water Resources
Couneil, 1952, Index of water-resources records in
the Delaware River basin, to September 30, 1951
Us 8. Cool. m’ Circ. 1”, 19 P (“m 3

bihliographies.)

Use-Basin) U. S. Public Health Service and others, 1955, Inventory
-SENJ of municipal water facilities for larger communitiss,
-MNYC 1954, revised editions U. S. Public Health Service,
(Pub) ) 175 p.

Use-MNYC Upson, J. E., 1955, Ground-water sources on Long Islands

Jour. Am. Water Works Assoc., v. 47, no. U, p. 341347,

March 11, 1957

The following references should be added to i
the bibliography on pages 26-31, of the opon-file report

of January 1957 on "Records available to September 30,

1956, on use of water in the Delaware Basin Project area:"

Ceol-E-NJ Johnson, M. E., and Richards, ii. G., 1952,
Stratigraphy of Coastal Plain of New
Jersey: Am. Assoc. Petroleum Ceologists
Bull,, v. 36, no. 11, p. 2150-2160.

Gen-Basin Knox, C. E., 1956, Index of surface-water
records to September 30, 1955, part 1,
North Atlantic Slope basins: U. S. Ceol.
Survey Circ. 381, 30 p.

Paulsen, C. G., 195€, Report of the River
flaster of tne Delaware River for the
period December 1, 195l to November 30,
1955: office of the Delawere River Water
idaster, Annual Report, 42 p. /fimsographed./

sc-B=lidJ U. S. Geological Survey, 1956, Surface water
supply of the United States, 1953, part 1-B,
Horth Atlantic Slope basins, Hew York to
York River: U, 5. Geol. Survey Water-
Supply Paper 1272, 535 p. (Contains data
on diversion of water {rom Delawars River
through Delavare and Raritan Canal at
Kingston, N. J.)

Gen-Basin U. S, Public Health Service, 1951, North
Atlantic drainage basins, summaery report
on water pollution: U. S, Public Health
Service, Water Pollution series, no. 10,

137 p.
Use-Basin) U. S. Public Health Service, 1955, dunicipal
-SENJ ) water facilities, communities of 25,000
-G ) population and over, continental United States,
(Puv) as of December 31, 195h: U. S. Public Health

Service, 153 ».
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Figure 1.—County outline map of Delaware River basin.
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AVERAGE WITHDRAWAL, IN MILLION GALLONS PER DAY
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Figure 3. QUANTITY OF WATER WITHDRAWN FOR PUBLIC, INDUSTRIAL, AND
OTHER SUPPLIES IN THE DELAWARE RIVER BASIN IN 1955, BY STATES.
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