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(ILOSSARY

Water-use terminology is continuing to expand. The term “water use” as initially used in the
U.S. Geological Survey’s water-use circulars meant withdrawals of water; in time, the term was
redefined to include consumptive use of water as well as withdrawals. With the beginning of the
Survey’s National Water-Use Information Program (see page 2) the term was further defined as

meaning offstream use and instream use.

In an attempt to blend past water-use terminology with the- present, this glossary consists of
two parts—(A) terms used in this report that are consistent with the terms used in past reports in
this circular series, and (B) related terms as used in the National Water-Use Information Program.
A chart on page 4 shows the relationship between the categories of water use as used in the
circular seriesand the categories of water use that are being documented by the National Water-Use

Information Program.
A. TERMS USED IN THIS REPORT

acre-foot (acre-ft)—the volume of water required to
cover 1 acre of land (43,560 square feet) to a
depth of 1 foot.

billion gallons per day (bgd)—a rate of flow of water.

commercial water use—water used by motels, hotels,
restaurants, office buildings, commercial facili-
ties, and institutions, both civilian and military.
The water may be obtained from a public supply
or be self supplied. See also public supply and
self-supplied water.

consumptive use—water that is no longer available
because it has been evaporated, transpired,
incorporated into products or crops, consumed
by man or livestock, or otherwise removed from
the water environment. Also referred to as
water consumption and water consumed.

conveyance loss—water that is lost in transit from a
pipe, canal, conduit, or ditch by leakage or
evaporation. Generally the water is not available
for further use; however, leakage from an irriga-
tion ditch, for example may percolate to a
ground-water source and be available for
further use.

cooling water—water used for cooling purposes, such
as of condensers and nuclear reactors.

domestic water use—water used for normal household
purposes, such as drinking, food preparation,
bathing, washing clothes and dishes, flushing
toilets, and watering lawns and gardens. Also
called residential water use. The water may be
obtained from a public supply or may be self
supplied. See also public supply and self-
supplied water.

evaporation—process by which water is changed from
the liquid or solid state to the vapor state. See
also evapotranspiration and transpiration.

evapotranspiration—water lost through evaporation
from the soil and surface-water bodies and
transpiration from plants. See also evaporation
and transpiration,

fresh water—water that contains less than 1,000 milli-
grams per liter (mg/L) of dissolved solids; gener-
ally, more than 500 mg/L is undesirable for
drinking and many industrial uses.

ground water—generally all subsurface water as
distinct from surface water; specifically, that

part of the subsurface water in the saturated
zone (a zone in which all voids, large and small,
ideally are filled with water under pressure
greater than atmospheric).

hydroelectric power water use—the use of water to
drive turbines and generate electric power.

in-channel use—see instream use.

industrial water use—water used for thermoelectric
power (electric utility generation) and other in-
dustrial uses such as steel, chemical and allied
products, paper and allied products, mining, and
petroleum refining. The water may be obtained
from a public supply or may be self-supplied.
See also public supply and self-supplied water.

instream use—water use taking place within the stream
channel for purposes such as hydroelectric
power generation, navigation, water-quality
improvement, fish propagation, and recreation.
Sometimes called nonwithdrawal use or in-
channel use.

irrigation water use—artifical application of water on
lands to assist in the growing of crops and
pastures or maintaining recreational lands such
as parks and golf courses.

livestock water use—water used by livestock. Live-
stock as used here includes cattle, sheep, goats,
hogs, and poultry. Also included are animal
specialities such as horses, rabbits, bees, pets,
fur-bearing animals in captivity, and fish in
captivity. See also rural water use.

million gallons per day (mgd)—a rate of flow of
water.

nonwithdrawal use—see instream use.

off-channel use—see offstream use.

offstream use—water withdrawn or diverted from a
ground- or surface-water source for public
supply, industry, irrigation, and rural uses.
Sometimes called off-channel use or withdrawal
use.

per capita use—the average amount of water used per
person per day.

public supply —water withdrawn for all uses by public
and private water suppliers and delivered to
users that do not supply their own water. Water
suppliers provide water for a variety of uses such
as domestic, commercial, industrial, and public
water use. See also commercial water use,




VI

domestic water use, industrial water use, and
public water use.

public water use—water supplied from a public
supply and used for firefighting, street washing,
and municipal parks and swimming pools. See
also public supply.

reclaimed sewage—treatment plant effluent that has
been diverted or intercepted for use before it
reaches a natural waterway or aquifer.

recycled water—water that is used more than one
time.

residential water use—see domestic water use.

reuse—see recycled water.

rural water use—water used in suburban or farm areas
for domestic and livestock needs. The water
generally is self-supplied, and includes domestic
use, drinking water for livestock, and other uses
such as dairy sanitation, evaporation from
stock-watering ponds, and cleaning and waste
disposal. See also domestic water use, livestock
water use, self-supplied water, and agricultural
nonirrigation water use (part B of glossary).

saline water—water that contains more than 1,000 mil-
ligrams per liter (mg/L) of dissolved solids.

self-supplied industrial use—see industrial water use
and self-supplied water.

self-supplied water—water withdrawn from a surface-
or ground-water source by a user and not
obtained from a public supply. See also indus-
trial water use g¢nd rural water use.

surface water—an open body of water such asa stream
or a lake.

thermoelectric power—electrical power generated
using fossil-fuel (coal, oil, or natural gas),
geothermal, or nuclear energy.

transpiration—process by which water absorbed by
plants, usually through the roots, is evaporated
into the atmosphere from the plant surface.
See also evaporation and evapotranspiration.

water consumed —see consumptive use.

water consumption—see consumptive use.

water-resources region—natural drainage basin or
hydrologic area that contains either the drainage
area of a major river or the combined drainage
areas of a series of rivers; there are 21 regions of
which 18 are in the conterminous United
States, and one each in Alaska, Hawaii, and the
Caribbean. (See map on inside of front cover.)

water use—see offstream use gnd instream use.

water utility —see public supply.

withdrawal—water removed from the ground or
diverted from a surface-water source for use.
See also offstream use.

withdrawal use—see offstream use.

B. RELATED TERMS

agricultural nonirrigation water use—water used for
stock watering, feed lots, dairy operations, and
other on-farm needs. Does not include rural
domestic water use nor irrigation water use.
See also livestock water use (part A of glossary).

aquifer—a geologic formation, group of formations,
or part of a formation that contains sufficient
saturated permeable material to yield significant
quantities of water to wells and springs.

delivery/release—the amount of water delivered to
the point of use and the amount released after
use; the difference between these amounts can
be the consumptive use. See also consumptive
use (part A of glossary).

injection water—water that is injected into an aquifer
or an unsaturated porous formation for storage,
disposal, or displacement.

irrigation return flow—the part of artifically applied
water that is not consumed by evapotranspira-
tion and that migrates to an aquifer or surface-
water body.

mining water use—water used in the extraction of
minerals occurring naturally: solids, such as
coal and ores; liquids, such as crude petroleum;
and gases, such as natural gas. Also includes
quarrying, well operation, milling (crushing,
screening, washing, flotation, etc.) and other
preparation customarily done at the mine site,
or as part of a mining activity. Does not
include the processing of raw materials, such as
smelting ores, refining petroleum, and slurry
pipeline operations. See also industrial water
use (part A of glossary).

return flow—the amount of water that reaches a
ground- or surface-water source after release
from the point of use and thus becomes available
for further use.

standard industrial classification codes (SIC)—four
digit codes established by the U.S. Bureau of
Census and used in the classification of estab-
lishments by type of activity in which they are
engaged.



CONVERSION FACTORS

Multiply By To obtain
AREA
acres 43,560 square feet (ft?)
4,047 square meters (m?)
0.001562 square miles (m?)
FLOW
billion gallons per day (bgd) 1,000 million gallons per day
1,121 thousand acre-feet per year
1.547 thousand cubic feet per second
694.4 thousand gallons per minute
3.785 million cubic meters per day
million gallons per day (mgd) 0.001 billion gallons per day
1.121 thousand acre-feet per year
0.001547 thousand cubic feet per second
0.6944 thousand gallons per minute
0.003785 million cubic meters per day
thousand acre-feet per year 0.0008921 billion gallons per day
0.8921 million gallons per day
0.001380 thousand cubic feet per second
0.6195 thousand gallons per minute
0.003377 million cubic meters per day

SELECTED WATER RELATIONSHIPS (approximations)

1 gallon
1 million gallons
1 cubic foot

1 acre-foot
(1 acre covered by 1 foot of water)

1 cubic mile

1 inch of rain

non nou o ou

8.34 pounds
3.07 acre-feet
62.4 pounds
7.48 gallons

325,851 gallons
43,560 cubic feet

1.1 trillion gallons
3,379,200 acre-feet

17.4 million gallons per square mile
27,200 gallons per acre
100 tons per acre

vl






ESTIMATED USE OF WATER
IN THE UNITED STATES
IN 1980

By Wayne B. Solley, Edith B. Chase,
and William B. Mann [V

ABSTRACT

Water use in the United States in 1980 was estimated to be an average of 450 bgd
(billion gallons per day) of fresh and saline water for offstream uses—an 8-percent increase
from the 1975 estimate and a 22-percent increase from the 1970 estimate. Average per
capita use for all offstream uses was 2,000 gpd (gallons per day) of fresh and saline water,
and 1,600 gpd of fresh water; this represents a slight increase since 1975.

Offstream uses include (1) public supply (domestic, public, commercial, and industrial
uses), (2) rural (domestic and livestock uses), (3) irrigation, and (4) self-supplied industrial
uses (including thermoelectric power). From 1975 to 1980, public-supply use increased
15 percent to 34 bgd, rural use increased 14 percent to 5.6 bgd, irrigation use increased 7 per-
cent to 150 bgd, and self-supplied industrial use increased 8 percent to 260 bgd. Within the
industrial category, thermoelectric power generation increased 9 percent to 210 bgd, whereas
other self-supplied industrial uses remained approximately constant at 45 bgd.

Total fresh water consumed —that part of water withdrawn that is no longer available
for subsequent use—by these offstream uses increased 7 percent to 100 bgd, with irrigation
accounting for the largest part of water consumed, estimated at 83 bgd.

Estimates of withdrawals by source indicate that from 1975 to 1980, total ground-
water withdrawals increased 7 percent to 89 bgd, and total surface-water withdrawals increased
9 percent to 360 bgd. Total saline-water withdrawals increased by about 2 bgd to 72 bgd, of
which 71 bgd was saline surface water. Reclaimed sewage amounted to about 0.5 bgd in
1980, an 11-percent decrease from 1975.

A comparison of withdrawals by States indicates that California withdrew the most
water for offstream use, 54 bgd, more than double the amounts withdrawn by Florida and
Texas, the next largest users. A similar comparison by water-resources regions indicates that
the California and Mid-Atlantic regions accounted for nearly one quarter of the total water
withdrawn in the United States. Total withdrawals for offstream use in the eastern water-
resources regions, which include the Mississippi and Souris Rivers, accounted for 55 percent
of the Nation’s total withdrawals. Fresh-water consumptive use in the East was 8 percent of
the total eastern withdrawals and accounted for only 19 percent of the national total con-
sumptive use of 100 bgd. By comparison, consumptive use in the western water-resources
regions accounted for 41 percent of the withdrawals in the West. The higher consumptive
use in the West can be attributed to the fact that 91 percent of the total water withdrawn
for irrigation occurred in the West and irrigation accounts for the largest part of water
consumed.

Water used for hydroelectric power generation, an instream use, remained unchanged
from 1975 at 3,300 bgd. This is in contrast to the increasing trend from 1950 to 1975.

Although 1980 estimates of water use were higher than the 1975 estimates for all
offstream categories, trends established during the periods 1970 to 1975 and 1975 to 1980
indicate a general slackening in the rate of increase of total withdrawals in comparison to
the period 1965 to 1970.



2 / INTRODUCTION

INTRODUCTION
Purpose and Scope

Estimated amounts of water withdrawn from ground- and surface-water
sources for use in the United States during 1980 are presented in this report.
The U.S. Geological Survey has compiled similar national-estimate summaries
every 5 years since 1950 (MacKichan, 1951, 1957; MacKichan and Kammerer,
1961; Murray, 1968; and Murray and Reeves, 1972, 1977). Quantitative assess-
ments derived from this series of reports can be used to appraise present use and
to plan for future use of the Nation’s water resources.

Two major subdivisions of water use are offstream use and instream use.
In the section “Offstream Use,” four categories of wateruse are discussed: public
supply, which includes water delivered to domestic, public, commercial, and
industrial users from public supply systems;rural use, which includes self-supplied
domestic and livestock use; irrigation use; and self-supplied industrial use. In the
section “Instream Use,” only hydroelectric power is discussed; other instream
uses, such as navigation and recreation, are beyond the scope of this report.

The water-use categories used in this report are the same as those used in
the previous U.S. Geological Survey water-use circulars. Thus, the user of these
reports can aggregate or disaggregate the information to obtain comparative
figures for each category of water use. Although the categories of water use are
the same, the organization and presentation of the data differ from the previous
reports. For each category of water use, there is a discussion of the 1980 use
and a comparison of those data with the 1975 data. The text is supplemented
with tables and illustrations showing data for each State, Puerto Rico, the Virgin
Islands, and the District of Columbia and for each of the 21 water-resources
regions. (See map on inside of front cover for boundaries of the water-resources
regions and the relationship of the regions to the States.) At the end of the
report is a summary section of 1980 water use by categories and source, and a
section on trends in water use for the period 1950—80.

National Water-Use
Information Program

Numerous reports on the subject of water use have been published in the
past 30 years. Generally these reports pertain either to a specific category of use
or cover a particular geographical area for which data on the various categories
of water use are given. Although the U.S. Geological Survey has published
national estimates of water use in the United States since 1950 at 5-year intervals,
these estimates were derived from a variety of sources having a wide range of
accuracy.

In 1977, the Congress of the United States recognized the need for uniform,
current, and reliable information on water use and directed the U.S. Geological
Survey to establish a National Water-Use Information Program to complement the
Survey’s data on the availability and quality of the Nation’s water resources.



Thus, the National Water-Use Information Program became part of the U.S. Geo-
logical Survey’s Federal-State Cooperative Program (Mann and others, 1982). As
of 1981, when this report was being compiled, 47 States were participating in the
program at various levels of involvement.

As stated by Viessman and DeMoncada (1980, p.1) “There are many in-
consistencies in the ways in which data are reported. The major State and Federal
agencies involved in reporting current water use patterns and in projecting future
water use are not always in agreement on definitions of terms, units of measure-
ment, or methods of estimating water use. This makes it difficult, at times, to
reconcile State and Federal figures and to use efficiently the information that is
available.” The National Water-Use Information Program is designed to overcome
these problems and to be the source for accurate, consistent, timely, and acces-
sible water-use information. The goais of the program are to collect and compile
reliable water-use information, to develop and refine computerized water-use
information systems at both the State and national levels, to devise new methods
and techniques to improve the collection and analysis of water-use information,
and to disseminate the information in ways that adapt to the needs of a variety

of users.
The National Water-Use Information Program helped increase the accuracy

of the information collected and compiled for this report by providing funds to
support more comprehensive field data collection and more detailed evaluations
of existing water-use data. As more State water-use information systems are
developed and refined, the timeliness and accuracy of water-use data at both
State and national levels will continue to improve.

Terminology

The terms and units used in this report are similar to those used in previous
reports in this series. A few changes have been made, and these changes are ex-
plained below. Significant terms also are defined in the glossary.

The term “off-channel use” previously was used to represent all water with-
drawn or diverted from a ground- or surface-water source, including the water
used for hydroelectric power generation. In this report, the term “offstream use”
replaces the term “off-channel use.” Note, however, as explained below, that
water for hydroelectric power generation is now discussed as an instream use.

“In-channel use” has been replaced by the term “instream use,” which is
defined as water use taking place within the stream channel for purposes such as
hydroelectric power generation, navigation, water-quality improvement, fish pro-
pagation, and recreation. The term “nonwithdrawal use” frequently has been
used interchangeably with instream use. In previous reports of this series, water
used to generate hydroelectric power was included with “off-channel” or “with-
drawal” use because the water is passed through the power plant and thus was
considered a “withdrawal” of water. In this report, hydroelectric power genera-
tion is discussed specifically as an instream use.

The terms “fresh water,” “saline water,” and “reclaimed sewage,” as types
of water used in various categories, are defined in the glossary. Ground water
and surface water, as sources of water, also are defined in the glossary.

INTRODUCTION / 3



4 / INTRODUCTION

The five categories of water use discussed in this report are the same as
those discussed in the previous reports in this series. These categories have been
subdivided and, in some instances, reclassified for use in the National Water-Use
Information Program. The chart below is designed to be used as a cross reference
to the two classification schemes. For example, if the reader looks at the category
“rural use” as used to date in the water-use circular series, the X’s show that
nonirrigation and domestic are the categories used in the National Water-Use
Information Program. Conversely, if the reader looks at the category “nonirriga-
tion” as used in the National Water-Use Information Program, the X’s show that
rural use is the category that has been used in the water-use circular series.

Relationship of categories of water use as identified in the—

National Water-use circular series (1950-1980)

Water-Use

: . Self- Hydro-
Inlt;?(r’g:tr;on sl;u;g)l;; Rural  Irrigation  supplied electric

industrial power

Asof 1980

Agriculture:
Nonirrigation . . . . v X e
Irrigation. . . . . .. e .. X

Commercial . . ..... X e

Domestic. . .. ... .. X X

Industrial. . . ... ... X

Mining . . . .......

Power:

g3l

2

2

2

e
MMM ML

Public:
Water supply. . . . . X
Sewage treatment. .

Planned for future

Aquaculture. . ... .. . .o .. X
Navigation. . . . . ...

Preservation. . .. ...

Quality improvement. .

Recreation. . ... ...

Treaties. . . .......

Methodology

The U.S. Geological Survey’s District Offices, in cooperation with State
and local agencies, compiled water-use estimates based on information for
222 water-resources subregions (for explanation of subregions see References
Cited, U.S. Geological Survey, 1980). These estimates were submitted to the



Survey Headquarters in Reston, Va. The information was then aggregated by
States (including Puerto Rico, the Virgin Islands, and the District of Columbia)
and by the 21 water-resources regions for the five categories of water use.
Accuracy of the data varies and is discussed for each category of water use in
subsequent parts of this report.

Numerical data in this report were derived from several sources, and each
type of data and the rounding method used is explained below. The reader is
cautioned that all numbers were rounded independently; thus, the individual
rounded numbers may not add to the totals.

Water-use numerical data are the average daily quantities used, as derived
from annual-use data, and generally are rounded to two significant figures. Most
tables in this report show these data in million gallons per day (mgd). For ease
of reference, data in the text and illustrations are given in billion gallons per day
(bgd). Selected tables also show per-capita-use data in gallons per day (~~d)
rounded to three significant figures, and irrigation-use data in thousand-acre feet
per year.

Population data, which are from the U.S. Bureau of Census advance survey
of 1980 (U.S. Bureau of the Census, 1982), generally are shown to the nearest
thousand. Data on population served by public supply were compiled in coopera-
tion with State and local agencies and these data are rounded to three significant
figures. The number of people served by self-supplied systems was determined
by subtracting the number of people served by public supply from the total
population.

The percentage changes discussed in the text are calculated from the
unrounded “raw” numbers rather than from the rounded numbers described
above.

A conversion table is given at the end of the glossary to assist those readers
who may wish to convert the data to other units of measurement.
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6 / WATER USE

WATER USE

Water use in this report is considered as offstream use and instream use.
The difference between these two types of use is explained below.

Offstream use.—Offstream use is a water use that depends on water being
withdrawn or diverted from a ground- or surface-water source. To determine the
amount of water used, three factors are involved.

1. Withdrawals—the amount of water withdrawn or diverted from a

ground- or surface-water source.

2. Delivery/release—the amount of water delivered at the point of use
and the amount released after use. The difference between these
volumes will in some instances be the consumptive use, the amount
of water that is no longer available for subsequent use.

3. Return flow—the amount of water that reaches a ground- or surface-
water source after release from the point of use and becomes avail-
able for further use.

The illustration below explains how these factors are aggregated for three
industries (%, y, z) in the same SIC class.

- — = — . — - —— e = = — = —— i ——— o ————mn o —

W=20 COUNTY 001 HYDROLOGIC UNIT,
-" 03080101

t
Industries !
SIC 2011 I

SOURCE DATA FILE +  USACE DATA FILE = WATER-USE INFORMATION

mgd mgd mgd

W- Withdrawn from: WD- Defivered to Withdrawals 120
Surface water 100 s m;g‘;“xf:r' 9 Usage 118
Ground water 20 Ground water 19 Rett{rn fow 116

- Retumed to RD- Released from Consumptive use !
Surface water 116 industries 717 Conveyance losses 3

Withdrawals (W), Usage (WD), Return flow (R), Consumptive use (WD—RD),
Conveyance losses [(W—WD) +(RD—R}]

HYPOTHETICAL AGGREGATED WATER-USE INFORMATION FOR
INDUSTRIES X.,Y, and Z DERIVED FROM SOURCE AND USAGE DATA FILES.



In this report, withdrawal data and estimates of consumptive use are given
for four categories of offstream use: public supply (water delivered to domestic,
commercial and industrial users), rural use (self-supplied domestic and livestock
use), irrigation use, and self-supplied industrial use. Data on delivery/releases and
return flows were not adequate for detailed discussions; however, generalized
return-flow information is presented graphically for each category of use.

It should be noted that each category of use has characteristically different
effects on the usability or reuse potential of return flows. Reuse potential is a
measure of the quality and quantity of water available for subsequent use. For
example, irrigation return flow may be contaminated by pesticides and fertilizers,
and, because of the high consumptive use in irrigation, the mineral content of
the return flow often is increased substantially. Consequently, irrigation return
flow frequently has little reuse potential. This reuse potential is a significant
contrast to that of water discharged from thermoelectric plants, where the
principal change in the water is an increase in temperature, and the return flow
has maximum potential for further use. The National Water-Use Information
Program is now documenting return flows, and future reports will contain such
data. Future plans also include obtaining information on water-quality changes
associated with the various uses of water.

Instream use.—Instream use is a water use not dependent on withdrawal
or diversion from ground- or surface-water sources, and it usually is classified as
flow uses or onsite uses. Examples of flow uses, which depend on water running
freely in a channel, are hydroelectric power generation, fresh-water sweetening
of saline estuaries, maintenance of minimum streamflow to support fish propaga-
tion, and the disposition and dilution of waste water. Onsite uses may occur
when water is used directly in a water course, lake, reservoir, or other body of
water—an example is evaporation from a lake or reservoir associated with hydro-
electric power generation.

Quantitative estimates for most instream uses are difficult to make. How-
ever, because such uses reflect the level of competition with offstream uses and
affect the quantity and quality of water resources for all uses, effective water-
resources management requires that methods and procedures be devised to enable
instream uses to be quantitatively determined.

The only instream use discussed in this report is hydroelectric power
generation. Unlike other instream uses, the water used for hydroelectric power
generation is a measurable quantity, because the water is passed through the
plant and can be documented. Consumptive use in hydroelectric power genera-
tion generally is negligible and is not discussed.

WATERUSE / 7
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Public Supply

Public supply refers to water
withdrawn by public and private
water suppliers and delivered to a
variety of users for domestic or
household use, public use, industrial
use, and commercial use. Public
suppliers served about 186 million
people in 1980, about 81 percent
of the total population, a slight
increase in percentage since 1975.
Domestic use includes such activities
as drinking, food preparation, bath-
ing, washing clothes and dishes,
flushing toilets, and watering lawns
and gardens. Public use includes
water for firefighting, street wash-
ing, and municipal parks and swim-
ming pools. Many industrial and
commercial establishments use pub-
lic supplies, especially where the
volume of water required is small
and the quality of water must be
high. However, some industries
that require large amounts of water
also use public supply for principal
or auxiliary water. Among commer-
cial users are hotels, restaurants,
laundry services, office facilities,
and institutions, both civilian and
military. Data on population served
by public supply and public-supply
withdrawals and deliveries usually
are reliable because local govern-
ment agencies generally maintain
relatively complete files.

Total water withdrawn for
public supply in 1980 was estimated
as 34 bgd, or an average of 183 gpd
for each individual served (see
tables 1 and 2). This amount repre-
sents a 15-percent increase from
1975 when 29 bgd of water was
withdrawn for public supply or a
per capita use of 168 gpd. (See
“Methodology” section for how
percentages were derived.) Part of
this increase is due to the fact that
nearly 2 bgd of water erroneously
identified in previous reports as
self-supplied industrial withdrawals
is now included in the public-supply
category. Another factor in the in-
crease in this category is a 6-percent
increase from 1975 in population
served by public supplies along with
higher per capita use. Combined
daily average for domestic and pub-
lic uses accounted for almost
two-thirds of the public-supply
withdrawals and was estimated at
22 bgd, or an average of 120 gpd
for each individual served , compared
to a per capita use of 117 gpd in
1975. Included in the 22 bgd is
water lost in the distribution system.
Industrial and commercial users re-
ceived the other third of the public-
supply withdrawals, about the same
distribution as in 1975.

Water consumed by public-
supply users increased 6 percent to

7.1 bgd in 1980, and accounted for
about 21 percent of the public-
supply withdrawals, approximately
the same proportion as in 1965,
1970, and 1975. The larger cities
were supplied principally by surface-
water sources, which furnished
about two-thirds of the public-
supplied water.

California, New York, and
Texas, the three most populated
States, withdrew the most water for
public supplies, and accounted for
about 30 percent of the Nation’s
total withdrawal by public suppliers.
Per capita domestic use from public
supplies averaged 100 gpd for the
Eastern States and 150 gpd for the
western States (see table 13). The
two most populated water-resources
regions, California and Mid-Atlantic,
withdrew the most water for public
supplies, and accounted for about
28 percent of the total withdrawal
by public suppliers.

The range in public-supply
fresh-water withdrawals by States
and water-resources regions is shown
in figure 1. Public-supply water-use
data by States are given in table 1,
and the same data by water-
resources regions are given in table 2.
The source of and disposition of
withdrawals for public supply are
shown in the chart below.

S O URCE

S P O S

Ground water

[[ 7] surface water

34 BILLION GALLONS PER DAY WITHDRAWN

WATER WITHDRAWN FOR PUBLIC SUPPLY BY SOURCE AND DISPOSITION, 1980, IN PERCENT.

Return flow
[: and losses
D Consumptive

use
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A. States

—

e —

EXPLANATION
Range Percentage
(bgd) of Total

[ Jo -o057 25
0.58 - 1.19 24
1.20 - 2.29 28
B 2.30-4.10 23

Q

PUERTO RICO

ce
=]

e
VIRGIN ISLANDS

EXPLANATION

Range Percentage
(bgd) of Total

24
25
23
28

A\

CARIBBEAN ~

Figure 1. Public supply fresh-water withdrawals, by States and water-resources regions, 1980.
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Table 1.—PUBLIC SUPPLIED FRESH-WATER USE, BY STATES, 1980

[Water-use data generally are rounded to two significant figures, population data and per capita data are rounded to three signifi-
cant figures; figures may not add to totals because of independent rounding. mgd = million gallons per day; gpd = gallons per day]

POPULATION SERVED, WATER WITHDRAWALS, WATER DELIVERED, BY
in thousands in mgd TYPE OF USE, in mgd
PER
STATE Source CAPITA Source
e Total USE, - Total Industrial Domestic

Ground Surface in gpd Ground Surface and and

water water water water commercial public!
Alabama...ceeeee.s 1200 1740 2950 210 160 460 620 230 390
Alaskaeeessessenes 172 113 286 187 23 30 53 14 40
Arizona.... .o 1490 945 2440 230 300 260 560 180 380
ArkansasS.esecssses 880 816 1700 155 110 150 260 77 190
Californiacecesss. 9580 12700 22300 183 1900 2200 4100 800 3300
Coloradoseeesceass 320 2220 2540 233 48 540 590 80 510
Connecticut.. 521 1980 2500 143 55 300 360 140 220
Delaware.... 254 240 494 158 30 48 78 8.6 69
DiCevenns 0 638 638 326 0 210 210 62 150
Florida... 6800 991 7790 175 1200 180 1400 240 1100
Georgias.ceeeesess 1320 2860 4180 185 230 540 770 360 410
Hawaii... 914 51 965 207 180 15 200 64 140
Idaho.... 592 117 709 231 150 16 160 15 150
Illinois. 4050 6690 10700 170 480 1300 1800 1000 790
Indianaececeesecses 1920 1430 3350 172 300 280 580 270 300
Iowaeeeeeeaaeassss 1600 528 2120 146 230 84 310 92 220
Kansas...oo.s .o 903 832 1740 168 140 150 290 71 220
Kentucky... . 375 2080 2450 145 47 310 350 72 280
Louisiana. .. 1850 1310 3160 192 270 340 610 91 510
Maine.secesesescnee 101 372 473 221 20 85 100 34 70
Marylande..eeeeeas 417 3040 3460 141 48 440 490 87 400
Massachusetts..... 1550 3850 5400 149 190 610 800 240 560
Michigan...... . 1310 5280 6590 190 220 1000 1300 670 580
Minnesota.... . 1910 1010 2920 150 230 210 440 130 300
Mississippi... . 1800 182 1980 147 250 42 290 80 210
Missouriecescseceess 1520 3160 4690 156 160 570 730 300 440
Montana... cenn 184 339 524 273 50 93 140 54 89
Nebraska. . vy 961 276 1240 213 210 56 260 69 190
Nevadae.eeooos . 329 392 721 322 93 140 230 80 150
New Hampshire..... 392 366 758 117 43 46 89 25 64
New Jersey........ 3420 3940 7360 145 450 620 1100 250 820
New Mexico... 798 82 880 240 190 21 210 12 200
New YorKeeeeossoos 3510 12100 15700 143 350 1900 2200 950 1300
North Carolina.... 474 2640 3110 184 70 500 570 230 340
North Dakota...... 258 247 505 116 26 33 59 5.6 53
Ohioeeesesccoacs 2950 6040 8990 160 380 1100 1400 630 800
Oklahoma. . 662 1670 2330 130 86 220 300 100 200
Oregon...... 344 851 1200 193 66 160 230 90 140
Pennsylvania.. 2180 6620 8800 172 240 1300 1500 350 1200
Rhode Islande..... 142 723 864 147 19 110 130 50 77
South Carolina.... 541 1780 2320 152 78 270 350 130 230
South Dakota.. 321 134 455 167 52 24 76 21 55
Tennessee.eeeesss. 1450 2270 3720 137 200 310 510 140 370
TexaSeesesesssness 5030 6360 11400 335 930 2900 3800 2000 1800
Utahee s seeen.een 662 634 1300 575 380 370 750 140 610
Vermont...eeveesss 113 207 320 149 17 31 48 15 33
Virginiaceeeaoeonn 707 3160 3860 154 120 480 600 150 450
Washington........ 2100 1200 3300 246 300 510 810 370 440
West Virginia..... 411 921 1330 134 49 130 180 61 120
Wisconsine.ceusesss 1620 1420 3040 188 290 280 570 250 320
Wyoming..... oe 8o 122 200 322 256 27 55 82 15 68
Puerto Rico..euus. 669 2530 3200 109 73 280 350 88 260

Virgin Islands.... 32 32 64 63 2.0 2.0 4,0 0.2 3.8
Totaleessoses. 73,700 112,000 186,000 183 12,000 22,000 34,000 12,000 22,000

’Includes losses in the distribution system.
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Table 2.—PUBLIC SUPPLIED FRESH-WATER USE, BY REGIONS, 1980

[Water-use data generally are rounded to two significant figures, population data and per capita data are rounded to three signifi-
cant figures; figures may not add to totals because of independent rounding. mgd = million gallons per day; gpd = gallons per day]|

POPULATION SERVED, WATER WITHDRAWALS, WATER DELIVERED, BY
in thousands in mgd TYPE OF USE, in mgd
WATER-RESOURCES PER CONSUMP~
REGION Source CAPITA Source TIVE USE,
_— Total USE, _— Total Industrial Domestic in mgd
Ground Surface in gpd Ground Surface and and

water water water water commercial public!
New Englandeeceseecss 2730 7310 10000 148 330 1200 1500 490 1000 150
Mid-AtlantiCesceesses 9440 24600 34100 159 1100 4300 5400 1500 3900 710
South Atlantic-Gulf.. 11400 10000 21400 177 1900 1900 3800 1200 2600 780
Great LakeS.eescessss 2970 18600 21500 182 440 3500 3900 2100 1800 310
OhiOeeceseccsenccenss 5600 9710 15300 144 730 1500 2200 790 1400 240
Tennesseessseesescass 727 1950 2680 153 89 320 410 95 310 44
Upper Mississippi.... 8330 4240 12600 155 1100 820 1900 860 1100 180
Lower Mississippi.... 4170 1170 5330 172 610 310 920 210 710 400
Souris-Red-Rainy..... 253 241 494 116 27 30 57 11 46 22
Missouri Basin...c... 3360 4730 8090 171 530 850 1400 320 1100 360
Arkansas-White-Red... 2280 3810 6090 255 320 1200 1600 790 760 310
Texas—Gulfeeeeaneanne 4330 5810 10100 298 800 2200 3000 1400 1600 550
Rio Grande..... 1100 268 1370 232 240 74 320 21 300 140
Upper Coloradossscs.. 91 266 357 347 23 100 120 18 110 41
Lower Coloradoseees.. 1710 1200 2910 248 370 350 720 230 490 390
Great Basin.eesececsss 800 769 1570 514 400 410 810 160 650 310
Pacific Northwest.... 3050 2260 5320 237 530 730 1300 500 770 290
Californiadsceccscccass 9610 12700 22300 183 1900 2200 4100 800 3300 1700
Alaska... cecasenese 172 113 286 187 23 30 53 14 40 33
Hawaii... 914 51 965 207 180 15 200 64 140 60
Caribbean.cceceaceaes 701 2560 3260 108 75 280 350 88 270 25
Totaleeeeoscasss 73,700 112,000 186,000 183 12,000 22,000 34,000 12,000 22,000 7,100

"Includes losses in the distribution system.
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Rural Use

Water for rural use includes
self-supplied domestic use, drinking
water for livestock, and other uses
such as dairy sanitation, evaporation
from stock-watering ponds, and
cleaning and waste disposal. The
number of people served by self-
supplied systems was determined by
subtracting the total number of
people served by public-supply
systems from the total population,
as derived from the U.S. Bureau of
Census advance population data for
1980. The difference between
these totals showed that 44 million
people were served by their own
water-supply systems in 1980,
compared to 41 million people in
1975. Rural self-supplied systems
rarely are metered and few “hard”
data exist. Therefore, water for

rural use can only be estimated.
The quantity of fresh water

withdrawn for rural domestic and
livestock use in 1980 was 5.6 bgd,
a 14-percent increase from 1975.

Rural domestic withdrawals were
3.4 bgd, a 23-percent increase from
1975. This large increase is the
result of the increased population
being served by self-supplied systems
and an increase in the per capita
use, which was about 79 gpd com-
pared to about 68 gpdin 1975. The
increase in per capita use reflects
the application of more realistic
estimating techniques, which also
indicate that previous estimates were
probably too low. The quantity of
water used by livestock increased
slightly from 2.1 bgd in 1975 to
nearly 2.2 bgd in 1980.

The consumptive use of fresh
water for rural domestic use and

livestock use in 1980 was about
20 bgd and 1.9 bgd, or 57 and
88 percent of withdrawals, respec-
tively. Total consumptive use was
69 percent of total rural withdraw-
als. Only about 5 percent of the
rural domestic water was surface
water, but some 45 percent of the

water used for livestock was surface
water.

Rural domestic and livestock
water use is fairly evenly distributed
among the States with Texas and
Florida the major users accounting
for 7 percent and 6 percent, respec-
tively. The South Atlantic-Gulf
water-resources region withdrew the
most water for total rural use, and
it also experienced the largest vol-
ume increase in rural domestic with-
drawals. The Missouri Basin region
withdrew the most water for rural
livestock use and accounted for
about 18 percent of the total with-
drawals for livestock use.

The range in rural fresh-water
withdrawals by States and water-
resources regions is shown in fig-
ure 2. Rural water-use data by States
are given in table 3, and the same
data by water-resources regions are
given in table 4. The source of and
disposition of withdrawals for rural
use are shown in the chart below.

S§ OURCE

5.6 BILLION GALLONS PER DAY WITHDRAWN

DI S PO S

Ground water

WATER WITHDRAWN FOR RURAL DOMESTIC AND LIVESTOCK USE BY SOURCE AND DISPOSITION, 1980, IN PERCENT.

[Z77) Retum flow

D Sggsumpﬁve
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EXPLANATION

Range Percentage
(bgd) of Total
[ Jo -o010 24
10.11-0.16 26
/2 017 -0.19 26
I 0.20-040 24
PUERTO RICO
_ o-
e
VIRGIN ISLANDS
B. Water-resources regions
EXPLANATION
Range Percentage
(bgd) of Total
1 0.01-0.3t1 24
[ 0.32-049 27
/74 0.50 - 0.59 20
Il 060 -096 29

Qa sa

b CARIBBEAN <

Figure 2. Rural fresh-water withdrawals, by States and water-resources regions, 1980.
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[Data generally are rounded to two significant figures; figures may not add to totals because of independent rounding]

Table 3.—RURAL FRESH-WATER USE, BY STATES, IN MILLION GALLONS PER DAY, 1980

DOMESTIC USE

LIVESTOCK USE

TOTAL DOMESTIC AND LIVESTOCK USE

Withdrawals Withdrawals Withdrawals
Consump~ mp— G
STATE By source tive By source tive By source tive
Total  use Total use Total use
Ground Surface Ground Surface Ground Surface
water water water water water water
Alabama..eeeceoaass 100 0 100 100 25 63 88 88 130 63 190 190
11 0.1 11 0.1 0 0.1 0.2 0.2 11 0.3 11 0.3
32 0 32 24 9.8 1.8 12 8.1 42 1.8 43 32
57 0 57 51 22 39 61 b1 78 39 120 110
Californiasceeea.. 130 9.5 140 82 36 51 87 46 160 60 220 130
Coloradoesseseesss 35 62 98 24 19 86 110 35 54 150 200 59
Connecticut.. . 53 0 53 32 0.4 1.8 2.2 2.2 54 1.8 56 34
Delaware..... . 25 0 25 0 2.0 2.0 2.0 27 0 27 2.0
D.Cevuue . 0 0 0 0 0 0 0 Q 0 0 0 0
Floridaseeeoessnss 250 0.1 250 42 39 20 59 59 290 20 310 100
Georgiaseessecenas 140 0 140 85 17 11 28 28 150 11 160 110
3.5 0.4 3.9 3.4 5.3 0.2 5.5 4.8 8.8 0.6 9.4 8.2
44 2.0 46 11 9.3 13 22 19 53 15 68 30
79 3.6 82 58 49 16 65 65 130 20 150 120
110 5.6 120 120 24 19 42 42 130 24 160 160
55 0.2 55 22 100 25 130 130 160 25 180 150
58 4.3 63 59 35 46 81 79 93 50 140 140
54 6.3 61 48 1.9 37 39 39 56 43 99 87
54 0 54 39 12 5.2 18 18 67 5.2 72 57
Mainesesceesccceene 26 0.5 26 26 1.0 0.7 17 1.7 27 1.2 28 28
Marylandeeocoeoons 49 0 49 32 10 0.5 11 i1 59 0.5 60 43
Massachusetts . 32 0 32 3.9 0.7 0.5 1.2 1.2 32 0.5 33 5.1
Michigan..... 160 0 160 27 17 5.0 22 i9 180 5.0 180 46
120 0 120 120 58 10 68 68 180 10 190 190
27 0 27 24 9.7 12 21 21 37 12 49 45
68 24 92 39 17 48 65 58 85 72 160 98
60 0 60 60 14 14 28 28 74 14 88 88
49 0 49 49 93 23 120 110 140 23 170 160
11 0.7 11 6.6 3.7 8.5 12 8.9 14 9.2 24 15
9.1 0.2 9.3 0.5 0.2 0.5 0.8 0.7 9.3 0.8 10 1.2
New Jersey.eeeceses 75 0 75 15 2.0 1.0 3.0 2.5 77 1.0 78 17
32 1.1 33 i5 9.6 9.6 19 9.6 42 11 52 25
New Yorkeeeseeeonn 130 0 130 13 37 20 58 52 170 20 190 65
North Carolina.... 140 0 140 140 33 5.6 39 39 170 5.6 170 170
North Dakota.e.... 11 0.2 11 11 13 8.2 21 21 24 8.4 32 32
OhiOeessasennennes 80 8.8 89 o2 24 16 40 36 100 25 130 98
Oklahoma. . 29 5.2 35 21 8.2 50 58 58 38 55 93 89
Oregoneeceecsecess 130 19 150 150 7.1 19 26 26 140 38 170 170
Pennsylvania...... 150 0 150 15 54 7.0 61 41 200 7.0 210 56
Rhode Islande.s... 4.9 0 4.9 0.8 0.1 0.1 0.2 0.2 5.0 0.1 5.1 1.0
South Carolina.... 65 0.2 65 65 12 10 22 22 77 10 87 87
South Dakota...... 21 1.4 22 16 81 11 92 85 100 12 110 100
Tennesseesceeecsss 43 0 43 12 7.0 35 42 42 50 35 85 54
130 0 130 130 120 150 270 270 250 150 400 400
L1171, DO 26 3.3 29 10 31 9.0 40 it 57 12 69 21
Vermont.. ces 17 2.6 20 1.0 5.7 3.5 9.2 9.2 23 6.1 29 10
Virginia. . 150 0.1 150 74 2.3 26 28 17 150 26 180 91
Washington..eeeo.. 40 11 52 18 4.1 2.0 6.1 3.0 44 13 58 21
West Virginia..... 18 1.3 19 0.2 1.0 6.6 7.6 6,7 19 7.9 27 6.9
Wisconsineeeeeeens 72 0 72 7.0 72 3.0 75 75 140 3.0 150 82
Wyomingeeeoeeoooas 8.8 0.8 9.6 6.7 3.1 12 15 15 12 13 25 21
Puerto Ricoeeeaan. 3.0 3.0 6.0 1.0 15 15 30 7.0 18 18 36 8.0
Virgin Islands.... 2.0 0.1 2.1 1.0 0 0.1 0.1 0.1 2.0 0.2 2.2 1.1
Totalesesooooes 3,300 180 3,400 2,000 1,200 980 2,200 1,900 4,400 1,200 5,600 3,900
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Table 4. —RURAL FRESH-WATER USE, BY REGIONS, IN MILLION GALLONS PER DAY, 1980

[Data generally are rounded to two significant figures; figures may not add to totals because of independent rounding]

DOMESTIC USE LIVESTOCK USE TOTAL DOMESTIC AND LIVESTOCK USE
Withdrawals Withdrawals Withdrawals
WATER-RESOURCES mp Congump~
REGION By source tive By source tive By source
Total  use Total use Total
Ground Surface Ground Surface Ground Surface
water water water water water water
New England.eeeecenes 130 1.1 130 63 4.5 4.7 9.2 9.2 140 5.8 140
Mid-AtlantiCessessas. 430 2.4 430 110 79 32 110 86 510 35 550
South Atlantic-Gulf.. 720 0.4 720 440 130 110 240 240 850 110 960
Great Lakes.. .e 270 2.9 270 74 64 20 84 3 330 23 350
OhiOescoevecssvcccass 290 21 310 200 63 90 150 140 360 110 470
Tennessee....... 61 0 61 39 12 29 41 40 73 29 100
Upper Mississipp 290 10 300 190 220 51 270 270 510 61 570
Lower Mississippi 94 0.5 94 67 17 25 42 41 110 25 140
Souris-Red-Rainy. 23 0 23 23 9.8 3.8 14 14 33; 3.8 37
Missouri Basin....... 210 22 230 170 270 120 390 380 480 150 630
Arkansas-White-Red... 130 25 160 120 85 150 240 230 210 180 390
Texas—Gulf....... 120 0 120 120 78 120 190 190 200 120 310
Rio Grande...... 33 0.7 33 18 26 6.0 32 26 58 6.7 65
Upper Coloradoesssss. 15 43 58 17 2.4 91 94 22 18 130 150
Lower Coloradoees..... 37 0.1 37 27 12 5.2 17 il 48 5.4 54
Great Basin.......... 32 3.8 36 14 34 12 46 17 66 16 82
Pacific Northwest.... 230 32 270 200 21 34 55 A9 250 66 320
California...... 130 9.4 140 84 36 50 86 47 170 60 220
11 0.1 11 0.1 0 0.1 0.2 0.2 11 0.3 11
3.5 0.4 3.9 3.4 5.3 0.2 5.5 4.8 8.8 0.6 9.4

Caribbeansseecsceacss 5.0 3.1 8.1 2.0 15 15 30 1.3 20 18 38
Totaleesssseaaseas 3,300 180 3,400 2,000 1,200 980 2,200 4,400 1,200 5,600

1,900 i
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Irrigation

Irrigation of crops developed
along with the settlement of the
arid West because most years
farmers needed to irrigate to raise
any crops. In the humid eastern
States, irrigation has been used to
supplement natural rainfall in order
to increase the number of plantings
per year and yield of crops per
acre, and to reduce the risk of
crop failures during drought periods.
Irrigation also is used to maintain
recreational lands such as parks and
golf courses. Estimates of with-
drawals for irrigation vary greatly.
In some instances, they are based
on subjective amounts of water
required to raise an acre of a given
crop. In other instances, accurate
records of water application rates
are available. Reliable estimates of
water withdrawn for irrigation can
be made if the number of acres ir-
rigated and the water application
rates are known. It usually is diffi-
cult to obtain reliable estimates for
consumptive use and for conveyance
loss. Thus, some of the estimates
of consumptive use and conveyance
loss may be only rough approxima-
tions of actual conditions. Never-
theless, it is likely that better
estimates were made of water used
per acre in 1980 than in 1975, and
in particular, the values given for
conveyance loss for 1980 are more
realistic because of progressively

better records being kept by the
water users.

The quantity of water with-
drawn for irrigation in 1980 was
estimated at about 170 million
acre-feet or 150 bgd. (See tables
5 and 6.) The water was used on
approximately 58 million acres of
farmland. This represents an in-
crease in both water use and irrigated
acreage of about 7 percent from the
1975 estimate. Where irrigation is
used primarily to supplement natu-
ral rainfall, it is to be expected that
there normally will be large differ-
ences in irrigation withdrawals from
year to year.

The consumptive use of irriga-
tion water was estimated to be
93 million acre-feet or 83 bgd in
1980. This was 55 percent of the
irrigation water withdrawn, and
accounted for about 81 percent
of the total consumptive use by the
Nation. Conveyance loss was esti-
mated at about 26 million acre-feet
(24 bgd) or 16 percent of 1980 irri-
gation withdrawals. Consumptive
use and conveyance losses in 1980
were slightly higher than in 1975
but were essentially in the same
proportion to irrigation water with-
drawn as they were in 1975.

Surface water was the source
of about 60 percent of the irrigation
water (the same as 1975) and, except
for a small fraction of 1 percent

that was reclaimed sewage, ground
water furnished the remainder.

The nine western water-
resources regions (regions 10—18),
led by the California region, ac-
counted for 91 percent of the total
water withdrawn for irrigation in
1980, compared to 93 percent in
1975. In the eastern regions, most
of the water used for irrigation was
in the South Atlantic-Gulf and
Lower Mississippi regions, which to-
gether withdrew over 3 bgd more
water in 1980 than in 1975. The
State of California was by far the
largest user of irrigation water, with-
drawing about 37 bgd, 25 percent
of the national total, which is more
than the next two largest users,
Idaho and Colorado, combined.
Nebraska and Georgia showed the
largest increase in number of acres
irrigated from 1975 to 1980.

The range in irrigation water
withdrawals, by States and water-
resources regions is shown in fig-
ure 3. A comparison of withdrawals
for self-supplied industrial use and
irrigation use by both States and
water-resources regions is shown in
figure 10. Irrigation water-use data
by States are given in table 5 and
the same data by water-resources
regions are given in table 6. The
source of and disposition of with-
drawals for irrigation use are shown
in the chart below.

S O URCE

150 BILLION GALLONS PER DAY WITHDRAWN
WATER WITHDRAWN FOR IRRIGATION BY SOURCE AND DISPOSITION, 1980, IN PERCENT.
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Surface water
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A. States

EXPLANATION
Range Percentage
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Figure 3. Irrigation water withdrawals, by States and water-resources regions, 1980.
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Table 5.—IRRIGATION WATER USE, BY STATES, IN THOUSAND ACRE-FEET PER YEAR AND MILLION GALLONS PER DAY, 1980

[Data generally are rounded to two significant figures; figures may not add to totals because of independent rounding]

THOUSAND ACRE-FEET PER YEAR

MILLION GALLONS PER DAY

IRRIGATED Withdrawals Withdrawals
LAND, in
STATE thousand By source Convey- Conmsump- By source Convey-
acres ance tive uge, ance
Fresh water Re- Total losses fresh Fresh water Re-— Total losses
claimed water claimed
Ground Surface sewage Ground  Surface  sewage
Alabama...eeeeecas 75 11 27 0 37 0 37 9.4 24 0 33 0
Alaska.. . 0 0 0 0 0 0 0 0 0 0 0 0
Arizona. . 1300 4100 3800 3.9 8000 1000 4400 3700 3400 3.4 7100 900
Arkansas.... . 1800 3900 1800 0 5700 310 3500 3500 1600 0 5100 270
Californiasesesa.. 9700 20000 22000 170 42000 6300 25000 18000 19000 150 37000 5600
Coloradosseseeeens 2700 3000 12000 0 16000 1800 4100 2700 11000 0 14000 1600
s 17 1.8 21 0 23 0 23 1.6 19 0 21 0 o
. 10 4.6 2.7 0 7.3 0 T3 4.1 2.4 0 6.5 0 6.8
. 0 0 0 0 0 0 Q 0 0 0 0 .
Floridaceseeoeesas 2000 1800 1600 0 3400 40 1700 1600 1400 0 3000
Georgiacecesecesans 1000 420 230 0 650 0 650 380 200 0 580
Hawaii.. . 140 520 500 0 1000 340 680 460 450 0 910
Idahoseeeannns . 4000 4500 13000 15 18000 4000 6300 4100 12000 13 16000
I11inoiScecesscccs 150 110 5.9 0 120 0 120 100 5.3 0 110
Indianasceseeseses 65 240 24 0 260 0 260 210 21 0 230
IoWwaeeeseasocesees 150 55 7.5 0 62 0 62 49 6.7 0 56
3400 5800 490 0 6300 160 4900 5200 440 0 5600
14 0.3 5.2 0 5.5 0 5.5 0.2 4.7 0 4.9
740 1100 1400 0 2500 690 1800 990 1300 0 2200
Maine.eeeseccansss 11 0.2 6.6 0 6.8 0 6.5 0.2 5.9 0 6.1
Maryland......o.es 33 11 11 0.1 22 0 22 10 9.4 0.1 20
Massachusetts. . 45 6.1 15 0 21 0 21 5.4 14 0 19
Michigan.... . 320 86 120 33 240 0 240 77 110 30 210
Minnesota.. .o 460 160 20 0 180 0 180 140 18 0 160
Mississippicesac.. 480 950 150 0 1100 110 560 840 130 0 980
MisSouri.esevenoas 240 110 33 Q 140 0 120 98 30 0 130
Montana. . 2600 120 12000 0 12000 2700 2900 110 10000 0 11000
Nebraska 7100 7500 2900 0 10000 2100 8300 6700 2600 0 9300
Nevada.... 850 590 2900 3.7 3500 800 1700 530 2600 3.3 3100
New Hampshire..... 1.8 0 1.8 0 1.8 0 1.5 0 1.6 0 1.6
New Jersey... 75 45 17 0 62 0 50 40 15 0 55
New Mexico... 1400 1800 2200 0 4000 35 1900 1600 2000 0 3600
New York..... 56 24 28 0 51 0 51 21 25 0 46
North Carolina.. 150 44 100 0 150 0 150 39 93 0 130
North Dakota...... 180 73 240 0.4 310 34 280 65 210 0.4 280
Ohioseevsosssscons 48 2,1 3.8 0 5.9 0 5.4 1.9 3.4 0 5.3
Oklahoma. . ceses 900 820 160 0 980 59 690 730 140 0 870
Oregon.saes.. .o 2100 950 5700 4.0 6600 1900 3300 850 5000 3.6 5900
Pennsylvania...... 63 25 160 0 180 0 180 22 140 0 160
Rhode Island...... 4.0 0.6 5.1 0 5.6 0.6 5.0 0.5 4.5 0 5.0
South Carolina.... 73 19 42 0 61 0 61 17 37 0 54
South Dakota. 390 170 340 1.7 510 47 380 150 310 1.5 460
Tennessee.... 21 7.2 6.8 0 14 0.7 10 6.4 6.1 0 12
TexaSeeose 7700 7300 2100 78 9500 230 9000 6500 1900 70 8400
Utahesessssasssose 1200 600 3000 0 3600 360 2700 530 2700 0 3200
Vermontecseeseosesss 1.6 0.3 1.3 0 1.6 0 1.2 0.3 1.2 0 1.4
Virginia.. 41 9.4 22 0 31 4.3 19 8.4 19 0 28
Washington. 1600 300 6900 0 7200 1300 2500 260 6100 0 6400
West Virginia 2.4 0.1 1.4 0 1.5 0 1.5 0.1 1.2 0 1,3
Wisconsin.. 240 92 3.4 0 95 0 86 82 3.0 0 85
Wyoming.eesesuuans 1800 420 5000 0 5400 1800 2800 370 4500 0 4900
Puerto RicO.eess.n 75 150 200 0 350 34 220 140 180 0 310
Virgin Islands.... 0.5 0 0 0 0 0 : a 0 0 0 0
Totalisesseo... 58,000 68,000 100,000 310 170,000 26,000 93,000 60,000 90,000 280 150,000
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Table 6.—IRRIGATION WATER USE, BY REGIONS, IN THOUSAND ACRE-FEET PER YEAR AND MILLION GALLONS PER DAY, 1980

[Data generally are rounded to two significant figures; figures may not add to totals because of independent rounding]

THOUSAND ACRE-FEET PER YEAR MILLION GALLONS PER DAY
IRRIGATED Withdrawals Withdrawals
WATER-RESOURCES LAND, in
REGION thousand By source Convey— Consump~ By source Convey-  Consump-
acres ance tive use, ance £ive vee,
Fresh water Re- Total losses fresh Fresh water Re-— Total losses fresh
—— claimed water — claimed Noter
Ground Surface sewage Ground Surface sewage

79 8.7 50 0 59 0.6 58 7.8 45 0 53 0.5 52

. 230 110 170 0.1 280 1.9 260 97 150 0.1 250 1.7 240

South Atlantic-Gulf.. 3400 2300 2000 0 4300 42 2600 2000 1800 0 3800 38 2300

Great LakeSs:ceseessos 450 200 140 33 380 0 370 180 120 30 340 0 330

OhioOeesseossocconcacns 84 99 68 0 170 0.1 160 88 60 0 150 0.1 150

Tennessee.csesseessas 14 3.0 4.7 0 7.6 0.2 7.4 2.7 4.1 0 6.8 0.2 6.6

Upper Mississippi.. 820 390 32 0 420 0 410 350 29 0 380 0 370
Lower Mississippi 2900 5400 3200 0 8700 1100 5400 4800 2900 0 7700 960 4800
Souris-Red-Rainy..... 120 52 20 0:2 72 4ub 67 46 18 0.2 64 3.9 60
Missouri Basin....... 14000 12000 20000 1.9 32000 6600 16000 11000 18000 1e7 28000 5900 15000
Arkansas-White-Red... 7000 9500 2700 17 12000 400 9100 8400 2400 15 11000 360 8200
Texas—Gulfecesecennas 5200 4300 1800 62 6200 160 5500 3900 1600 55 5500 140 4900
Rio Grande...... 1400 1800 3000 0 4800 330 2400 1600 2700 0 4300 290 2100
1300 90 8300 0.1 8400 930 2200 81 7400 0.1 7500 830 2000
Lower Coloradoesess.. 1400 4400 4200 7.0 8500 1100 4800 3900 3700 6.2 7600 950 4300
Great Basineeeesseans 1900 1100 5500 4.1 6600 1100 3900 1000 4900 3.7 5900 1000 3500
Pacific Northwest 7700 5700 27000 19 33000 7600 12000 5100 24000 17 29000 6800 11000
California. 10000 20000 22000 170 42000 6500 26000 18000 20000 150 38000 5800 23000
Alaska... 0 0 0 0 0 0 0 0 0 0 0 0 a
Hawaii.. 140 520 500 0 1000 340 680 460 450 0 910 300 610
Caribbean.esvecesasss 76 150 200 0 350 34 220 140 180 0 310 30 200

Totalesesesssasaas 58,000 68,000 100,000 310 170,000 26,000 93,000 60,000 90,000 280 150,000 24,000 83,000
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Self-Supplied Industrial

All Self-Supplied Industrial Use (Thermoelectric Power

and Other Industries)

Self-supplied industrial water use
is categorized in this report as thermo-
electric power (electric utility) and
“other” self-supplied water-using indus-
tries (see tables 7 and 8). ‘‘Other” self-
supplied water-using industries include,
but are not limited to, steel, chemical
and allied products, paper and allied
products, mining, and petroleum refining.
Thermoelectric power plants can be
powered by fossil-fuel, geothermal, or
nuclear energy, and account for the
largest quantity of water withdrawn for
offstream use. (See table 22.) Because
of the magnitude of water required for
thermoelectric power generation, the
estimates of use are discussed here as part
of the total self-supplied industrial use
and in more detail in a separate section
(see page 25 and tables 9 and 10). Self-
supplied industrial water systems often
are metered and estimates of water with-
drawn and consumed generally are
reliable. It is likely that better estimates
were made in 1980 than in 1975 because
more comprehensive inventories were
obtained and more accurate and complete
records were available from the users.

More water continues to be
withdrawn for industrial use than for
any other category. In 1980, theamount
of self-supplied industrial water with-
drawn was estimated at 260 bgd of
which about 72 bgd was saline (see
tables 7 and 8), thisis an increase of 8 per-
cent from the 1975 estimate. Of the

260 bgd, about 210 bgd or 83 percent of
all industrial withdrawals was withdrawn
by thermoelectric power plants (see
tables 9 and 10). Withdrawals for
thermoelectric power plants showed a
9-percent increase from 1975, and with-
drawals for ‘“other” industrial uses (about
45 bgd) remained about the same as in
1975. Saline water constituted about
28 percent of the total self-supplied in-
dustrial withdrawals, approximately the
same proportion as in 1965, 1970, and
1975. Public-supply systems delivered
about 2 bgd for thermoelectric power
generation and about 10 bgd for other
industrial and commercial uses. The
withdrawal estimates for thermoelectric
power plants (see tables 9 and 10) include
the water from public supplies; however,
public supplies are not included in the
estimate for total self-supplied industrial
use (tables 7 and 8) but are summarized
in the public-supply category (see tables 1
and 2).

Consumptive use of fresh water
by thermoelectric plants was about 2 per-
cent and for other self-supplied industrial
uses about 13 percent, giving a combined
consumptive use of about 4 percent for
all types of self-supplied industries. Saline
water consumed by thermoelectric plants
also was about 2 percent of the saline
withdrawals, and about 15 percent for
other industrial uses. These consumptive
use figures are higher than in previous

years and indicate an increased reuse of
water.

The relative proportion of source
of supply has remained constant since
1965—ground water still supplied nearly
5 percent, surface water about 95 percent,
and reclaimed sewage only a fraction of
1 percent.

The Mid-Atlantic water-resources
region withdrew slightly more water for
industrial use in 1980 than in 1975 and
withdrew the most saline water and total
water (fresh and saline). The Ohio region
withdrew about 6 percent more water
for industrial use in 1980 than in 1975
and accounted for the most fresh-water
withdrawals. Withdrawals in the State of
Illinois for selfsupplied industrial use
increased 50 percent from 1975 to 1980,
based on a more complete inventory of
industrial users, making Illinois the
second largest user of self-supplied in-
dustrial water behind Florida.

The range in self-supplied indus-
trial water withdrawals by States and
water-resources regions is shown in
figure 4. A comparison of withdrawals
for self-supplied industrial use and irriga-
tion use by both States and water-
resources regions is shown in figure 10.
Self-supplied industrial water-use data by
States are given in table 7, and the same
data by water-resources regions are given
in table 8. The source of and disposition
of withdrawals for self-supplied industrial
use are shown in the chart below.

S O URCE
0.5 saline

4.5 fresh

260 BILLION GALLONS PER DAY WITHDRAWN

D I

S P O S

WATER WITHDRAWN FOR ALL SELF-SUPPLIED INDUSTRIAL USE BY SOURCE AND DISPOSITION, 1980, IN PERCENT.

T1 ON

Return flow

|: Consumptive use,
fresh water
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Figure 4. Self-supplied industrial water withdrawals, by States and water-resources regions, 1980.
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Table 7.—SELF-SUPPLIED INDUSTRIAL WATER USE, BY STATES, IN MILLION GALLONS PER DAY, 1980

[Data generally are rounded to two significant figures; figures may not add to totals because of independent rounding]

ALL SELF-SUPPLIED INDUSTRIAL USE

Withdrawals
STATE By source and type
Total, excluding
Ground water Surface water Re- reclaimed sewage
claimed
Fresh Saline Total Fresh  Saline Total sewage Fresh Saline Total
Alabama..eeeessccacas 53 1.4 54 9700 73 9800 0 9800 75 9900
Alaska. . 14 0 14 140 0 140 0 160 0 160
Arizona... 180 0 180 69 0 69 1.8 250 0 250
Arkansas.... . 320 0 320 9900 0 9900 0 10000 0 10000
Californidcecseseeass 1300 250 1600 1100 9800 11000 8.9 2400 10000 12000
Coloradoeceesesansens 16 0 16 890 0 890 0 910 0 910
Connecticut..... (e 27 1.0 28 860 2400 3200 0 880 2400 3300
Delaware.seesess 21 .3 21 6.2 1100 1100 0 27 1100 1100
0.8 0 0.8 130 0 130 0 130 0 130
Floridacececcecoccaes 710 42 750 1900 14000 16000 0 2600 14000 17000
Georgiaseeeeceencaans 400 0 400 4760 200 4900 0 5100 200 5300
Hawaii.. e 140 0 140 45 1200 1300 10 190 1200 1400
IdahOeesesecoccscscss 2100 0 2100 120 0 120 0 2200 0 2200
I1linois.... 220 38 260 16000 0 16000 0 16000 38 16000
Indianacecececececces 640 0 640 12000 0 12000 0 13000 0 13000
IoWaeeeeeeoossnccacen 320 0 320 3400 0 3400 0 3800 0 3800
Kansas...... 190 0 190 340 0 340 0 530 0 530
Kentucky.. o 150 0 150 4200 0 4200 0 4400 0 4400
Louisiana. cee 440 19 460 8900 390 9300 0 9400 410 9800
Maineceececosconoonns 34 0 34 670 710 1400 0 710 710 1400
Maryland.eeoseeoneens 37 0 37 520 6600 7100 160 560 6600 7100
Massachusetts vee 93 0 93 1500 3500 5000 0 1600 3500 5100
Michigan.... .. 62 420 480 13000 0 13000 0 13000 420 14000
Minnesota.... s 120 0 120 2200 0 2200 0 2300 0 2300
Mississippicecsceenas 370 0 370 1200 660 1900 0 1600 660 2200
Missouri.. coies 130 0 130 5700 0 5700 0 5800 0 5800
Montana.s.eesss 32 2.1 34 250 0 250 0 280 2.1 280
Nebraska. . 89 0 89 2200 0 2200 0 2300 0 2300
Nevada..e... 71 9.0 80 160 0 160 11 230 9.0 240
New Hampshire........ 13 0 13 270 620 900 0 280 620 910
New Jerseyeeeeeeoeccos 160 0 160 1500 7500 9000 0 1700 7500 9200
New MeXicCOueeeunnnn 18 «9 18 54 0 54 0 71 .9 72
New York....... 250 12 260 5300 8600 14000 0 5500 8600 14000
North Carolina... 490 0 490 6700 42 6700 0 7200 42 7200
North Dakotaeeeesesss 3.4 .2 3.6 930 0 930 0 930 o2 930
OhiGeesseeanns seeveve 500 0 500 11000 0 11000 0 12000 0 12000
Oklahoma. s 100 95 200 350 0 350 0 450 95 540
Oregon..ee.. 80 0 80 440 0 440 0 520 0 520
Pennsylvania.. . 560 0 560 13000 93 13000 0 14000 93 14000
Rhode Islandeseeees.. 13 0 13 23 330 350 0 35 330 360
South Carolina....... 58 0 58 5600 38 5700 0 5700 38 5700
South Dakota... . 26 3.4 29 21 0 21 0 47 3.4 50
190 0 190 9300 0 9300 0 9500 0 9500
360 0 360 1400 6600 8000 0 1700 6600 8300
68 4.0 72 460 56 510 0 520 60 580
5.2 0 5.2 260 0 260 0 260 0 260
Virginia.. 110 .2 110 4700 4100 8800 0 4800 4100 8900
Washington..... 150 0 150 830 42 880 0 990 42 1000
West Virginia. .. 150 0 150 5300 0 5300 0 5400 0 5400
Wisconsinesesesans 97 0 97 4900 0 4900 0 5000 0 5000
Wyoming..... 130 24 150 270 0 270 0 390 24 420
Puerto RicOsesenesan 88 5.0 93 30 2400 2400 0 120 2400 2500
Virgin Islands....... 0 0 0 0 32 32 0 0 32 32

Totaleeeeeoeoeenns 12,000 930 13,000 180,000 71,000 250,000 190 190,000 72,000 260,000
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Table 7.—SELF-SUPPLIED INDUSTRIAL WATER USE, BY STATES, IN MILLION GALLONS PER DAY, 1980—Continued

[Data generally are rounded to two significant figures; figures may not add to totals because of independent rounding]

TYPE OF SELF-SUPPLIED INDUSTRIAL USE

Thermoelectric power (electric utility)' Other industries
STATE Withdrawals, by source Total - : Withdrawals, by source Tot_al, ex— :
focon umptive cluding re- Consumptive

Fresh Surface water yater use Ground water Surface water Re- claimed sewage use

ground claimed

water Fresh Saline Fresh Saline Fresh Saline Fresh Saline sewage Fresh Saline Fresh Saline
Alabama......... 1.5 8500 73 8500 23 0.1 51 1.4 1200 0.2 0 1300 1.6 270 1.2
Alaska... . 8.4 22 0 30 0.3 0 6.1 0 120 0 0 130 0 1.2 0
Arizona.. 0] 49 0 89 51 0.8 140 0 20 0 1.8 160 0 120 Q
Arkansas.. . 3.1 9700 0 9700 100 Q 320 0 190 0 0 510 0 200 Q
California...... 890 1100 9200 2000 41 60 420 250 45 560 8.9 470 820 190 41
Coloradosesessss 9.4 160 0 170 97 0 7.1 0 730 0 0 730 0 73 0
Connecticut..... 0.2 610 2400 610 1.9 0 26 1.0 250 1.0 0 270 2.0 19 0
Delaware. 5.4 0 670 5.4 0.5 67 15 0.3 6.2 390 0 22 390 2,1 39
DiCevuven . 0 130 0 130 2.0 0 0.8 0 0.6 0 0 1.4 0 0.3 0
Florida...... 70 1800 14000 1900 32 48 640 42 140 15 0 780 57 470 6.4
Georgiaseseeesss 4.1 4400 160 4400 120 0 400 0 380 42 0 780 42 59 2.0
Hawaii..eeooee.. 130 9.0 1200 140 0 Q 9.1 0 36 7.0 10 45 7.0 0 0
Idahoeeceeaennns 5.3 0 0 5.3 1.3 Q 2100 0 120 0 0 2200 0 170 Q
I11in0i8eeccccses 8.4 14000 0 14000 260 0 210 38 1600 0 0 1800 38 88 (o}
Indianaceseeeess 5.0 9700 0 9700 65 0 640 0 2500 0 0 3100 0 160 Q
IoWaeeeosassanns 4.0 3200 0 3200 20 Q 320 0 230 0 0 550 0 il 0
Kansas... 46 300 0 350 39 0 140 0 41 0 0 180 0 66 o
Kentuckyesssooas 15 4000 0 4100 140 0 130 0 190 0 0 320 0 33 0
Louisiana....... 46 5800 180 5900 320 9.1 390 19 3100 210 0 3500 230 550 29
Maine.seseceaess 1.0 55 700 56 0 Q 33 0 620 11 0 650 11 8.9 0
Marylande..ooo.. 3.0 400 6100 410 2.0 17 34 0 120 500 160 150 500 13 5.0
Massachusetts... 0 1300 3400 1300 Q 0 93 0 220 64 0 310 64 25 Sl
Michigan........ 0 12000 0 12000 0 0 62 420 1600 0 0 1700 420 99 120
Minnesota... 2.2 1700 0 1700 7.2 0 120 0 470 0 0 590 0 58 0
Mississippi. 17 1100 500 1100 33 3.5 360 0 97 160 0 450 160 36 16
Missouriceseos.. 16 5500 0 5500 300 0 120 0 190 0 0 300 0 24 0
Montana. . . 0 180 0 180 12 0 32 2.1 76 0 0 110 2.1 15 0.8
Nebraska. . 31 2200 0 2200 22 o 58 0 6.3 0 0 64 0 3.1 0
Nevadaeeeeseoons 8.1 86 0 94 20 0 63 9.0 74 0 11 140 9.0 58 - 6
New Hampshire... 0 74 620 74 0 0 13 0 200 0 0 210 0 10
New Jersey...... 5.0 910 6500 910 70 500 150 0 600 1000 0 750 1000 50 63
New Mexico.... 11 54 0 65 55 0 6.6 0.9 0.1 0 0 6.6 0.9 4.2 0.4
New York........ 130 4300 8500 4400 4.6 34 120 12 980 120 0 1100 130 96 11
North Carolina.. 0 4300 6.4 4300 67 7.8 490 0 2400 36 0 2900 36 270 3.5
North Dakota.... 1.2 920 0 930 14 g 2.2 0.2 4.7 0 0 7.0 0.2 4,3 0.1
Ohioeesesasneess 21 10000 0 10000 93 a 470 0 1500 0 0 2000 0 180 0
Oklahoma. vos 7.7 170 0 180 110 0 95 95 170 0 0 270 95 120 95
Oregonee.... 0 22 0 22 Q 0 80 0 420 0 0 500 0 20 Q
Pennsylvania.... 6.8 10000 93 10000 290 1.0 550 0 3100 0 0 3600 0 260 0
Rhode Island.... 0 0.1 330 0.1 0 0 13 0 23 0.6 0 35 0.6 2.9 0
South Carolina.. 0.5 5200 7.7 5200 35 0.1 57 0 400 30 0 460 30 &7 0
South Dakota.... 2.4 2.5 0 4.9 3.2 9 23 3.4 19 0 0 42 3.4 2.3 3.4
Tennessee....... 0 7800 0 7800 1.0 0 190 0 1500 0 0 1700 0 150 0
TeXaSeesoss 38 960 5500 990 500 470 320 0 410 1100 0 730 1100 490 450
Utaheeeosesoosnes 0.2 64 5.9 64 2.9 4.6 68 4.0 390 50 0 460 54 80 40
Vermont.eseeesss 0 250 0 250 22 0 5.2 0 9.6 0 0 15 0 243 0
Virginia.... 1.2 4300 4000 4300 43 40 110 0.2 360 81 0 470 81 47 8.1
Washington...... 0 1.3 0 1.3 1.1 o 150 0 830 42 0 990 42 150 6.3
West Virginia... 0 4600 0 4600 110 o] 150 0 680 0 0 830 0 82 a
Wisconsine..o... 1.2 4500 0 4500 46 0 96 0 350 0 0 450 0 45 0
Wyoming..eeeeons 1.1 220 0 220 45 0 130 24 44 0 0 170 24 25 0
Puerto Rico..... 3.0 0 1500 3.0 6.0 0 85 5.0 30 920 0 120 930 20 0
Virgin Islands.. 0 0 32 0 0.2 4.0 0 0 0 0 0 0 0 Q 0

Totaleseoo... 1,600 150,000 65,000 150,000 3,200 1,300 10,000 930 29,000 5,400 190 39,000 6,300 5,000 970

"See Table 9 for additional information.
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Table 8. —SELF-SUPPLIED INDUSTRIAL WATER USE, BY REGIONS, IN MILLION GALLONS PER DAY, 1980

[Data generally are rounded to two significant figures; figures may not add to totals because of independent rounding]

ALL SELF-SUPPLIED INDUSTRIAL USE

Withdrawals

WATER-RESOURCES

REGION By source and type Consumptive
Total, excluding use
Ground water Surface water Re- reclaimed sewage
claimed
Fresh Saline Total Fresh Saline Total sewage Fresh Saline Total Fresh Saline  Total
New Englandecesseesss 180 1.0 180 3600 7500 11000 0 3700 7500 11000 87 5.1 92
Mid-Atlantice.... 690 12 700 18000 28000 45000 160 18000 28000 46000 540 780 1300
South Atlantic-Gulf.. 1800 44 1900 23000 15000 38000 0 25000 15000 40000 1300 92 1400
Great LakeSeesesesess 660 420 1100 32000 0 32000 0 33000 420 33000 470 120 590
OhiOeeeeeosansnnncans 1300 24 1300 34000 0 34000 0 35000 24 35000 930 0 930
Tennesseeeseeeeessese 97 0 97 11000 0 11000 0 11000 0 11000 240 0 240
Upper Mississippi 660 15 670 19000 0 19000 0 20000 15 20000 470 0 470
Lower Mississippi.... 1100 19 1100 11000 390 11000 0 12000 410 12000 1100 38 1200
Souris-Red-Rainy..... 5.1 0 5s1 59 0 59 0 64 0 64 6.6 0 6.6
Missouri Basin....... 430 26 450 8400 0 8400 0 8800 26 8900 420 6.5 430
Arkansas-White-Red... 390 95 480 10000 2.0 10000 0 11000 97 11000 740 96 840
Texas—Gulfaeeeeananee 270 0 270 1200 6600 7800 0 1500 6600 8100 710 920 1600
Rio Grande...... 30 .9 31 3.0 0 3.0 0 33 .9 34 24 A 25
Upper Colorado... 23 3.5 26 700 o 700 0 730 4.2 730 190 o1 190
Lower ColoradOesessss 200 .2 200 130 0 130 12 340 .2 340 200 2 200
Great Basinuieeeeeeess 130 13 140 500 55 550 1.1 630 68 700 110 52 160
Pacific Northwest.... 2300 0 2300 1400 42 1500 0 3700 42 3800 350 6.3 360
California. . 1300 250 1600 1100 9800 11000 8.7 2500 10000 12000 230 100 330
Alaska.... . 14 0 14 140 0 140 0 160 0 160 1.5 0 1.5
Hawaii.... . 140 0 140 45 1200 1300 10 190 1200 1400 0 g 0
Caribbeanssesess . 88 5.0 93 30 2500 2500 0 120 2500 2600 26 4,0 30
Totaleseessosoosss 12,000 930 13,000 180,000 71,000 250,000 190 190,000 72,000 260,000 8,200 2,200 10,000
Table 8.—SELF-SUPPLIED INDUSTRIAL WATER USE, BY REGIONS, IN MILLION GALLONS PER DAY, 1980—Continued
[Data generally are rounded to two significant figures; figures may not add to totals because of independent rounding]
TYPE OF SELF-SUPPLIED INDUSTRIAL USE
Thermoelectric power (electric utility)' Other industries
WATER-RESOURCES Withdrawals, by source Total - L Withdrawals, by source Total, ex-—
REGION fresh umptive cluding re- Consumptive
Fresh Surface water w:::r use Ground water Surface water Re- claimed sewage uge
ground claimed
water Fresh Saline Fresh Saline Fresh Saline  Fresh Saline sewage Fresh Saline Fresh Saline
New England.... . 1.2 2300 7400 2300 21 0 180 1.0 1300 77 0 1500 78 66 5.1
Mid-Atlantic. eees 110 15000 - 25000 15000 260 660 580 12 2900 2100 160 3400 2100 280 130
South Atlantic-Gulf.. 88 19000 15000 19000 270 63 1800 44 4100 280 0 5900 330 1106 29
Great LakeSsesseesss. 30 27000 0 27000 93 0 630 420 5100 0 0 5700 420 370 120
OhiOeesesesosssscnses 52 30000 0 30000 520 Q 1300 24 3700 0 0 5000 24 420 0
Tennesseesssseossssas 0 9300 0 9300 20 0 97 0 2000 0 0 2000 0 220 0
Upper Mississippi.... 13 16000 0 16000 290 0 650 15 2600 0 0 3300 15 170 0
Lower Mississippi.... 54 7700 180 7700 400 9.1 1000 19 3200 210 0 4300 230 760 29
Souris-Red-Rainy..... 0.9 53 0 54 1.0 0 4.2 0 5.1 0 0 9.3 0 5.6 0
Missouri Basine...... 48 8100 0 8200 350 Y 380 26 300 0 0 680 26 77 4.5
Arkansas-White-Red... 70 9900 0 10000 410 Q 320 95 530 2.0 0 840 97 330 96
Texas—Gulfesseeeease. 30 950 5500 980 360 470 240 0 280 1100 0 520 1100 350 450
Rio Grande... . 15 2.5 0 17 i1 0 16 0.9 0.5 0 0 16 0.9 13 0.4
Upper Colorado. . 0 140 0.7 140 130 0.1 23 3.5 560 0 0 590 3.5 63 0
Lower Coloradoseeesss 45 45 0 90 49 0.8 160 0.2 86 0 12 250 0.2 150 0
Great Basinssessssess 4.5 120 5.2 130 5.9 4.5 130 13 370 50 1.1 500 63 100 48
Pacific Northwest.... 5.3 23 0 29 2.4 10 2300 0 1400 42 0 3700 42 350 6.3
Californiassseesecsss 890 1100 9200 2000 41 60 430 250 58 560 8.7 480 820 190 4l
AlasKaeseoooons . 8.4 22 0 30 0.3 9 6.1 0 120 0 0 130 0 1.2 0
Hawaiiieseonsenoaones 130 9.0 1200 140 0 0 9.1 0 36 7.0 10 45 7.0 0 0
Caribbeansceeeessaaas 3.0 0 1500 3.0 6.2 4.0 85 5.0 30 920 0 120 930 20 0
Totalesesssesssss 1,600 150,000 65,000 150,000 3,200 1,300 10,000 930 29,000 5,400 190 39,000 6,300 5,000 970

'See Table 10 for additional information.
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Thermoelectric Power

Thermoelectric power genera-
tion is categorized as a self-supplied
industrial water use. However, be-
cause of the magnitude of water
required, separate estimates were
made of the source, use, and dis-
position of water for the thermo-
electric power industry (tables 9
and 10). These estimates usually
are reliable inasmuch as relatively
complete data files are maintained
by Federal and State agencies.

Thermoelectric power plants
furnish practically all their own
water;less than 1 percent is obtained
from public supplies. In 1980, water
withdrawn by thermoelectric power
plants was about 210 bgd, an in-
crease of about 9 percent from the
1975 estimate, and an increase of
about 26 percent from the 1970
estimate. The thermoelectric power
industry continues to withdraw the
largest quantity of water for off-
stream use, more than 1.4 times the
water withdrawn for irrigation, the
next largest water-use category.

About 99 percent of the total
water withdrawn by thermoelectric
plants was used for condenser and
reactor cooling of generators. Plants
vary widely as to the techniques used

in disposal of the cooling water after
it has passed through the condensers.
Where water is expensive or scarce,
cooling towers or ponds (Federal
Power Commission, 1969) are em-
ployed so that the same water can
be used repeatedly in the condens-
ers. Prevention of thermal pollu-
tion of the receiving water body is
another factor that has caused some
plants to resort to water-cooling
devices. The quantity of water con-
sumed by steamplants will increase
as reuse of water becomes more pre-
valent. About 2 percent of the
water withdrawn in 1980 was
consumed, compared to 1 percent
in 1975, and only one-half of 1 per-
cent in 1970. Surface water con-
stituted 98 percent of total thermo-
electric withdrawals in 1980, and
30 percent was saline, compared
to 33 percent in 1975 and 28 per-
cent in 1970.

Public-supply systems deliv-
ered about 2 bgd for thermoelectric
power generation. In previous re-
ports in this series, a major part of
this water was erroneously identi-
fied as self-supplied industrial with-
drawals.

The amount of water with-

drawn in the Mid-Atlantic water-
resources region by thermoelectric
power plants in 1980 was approxi-
mately the same as in 1975, and
accounted for the most saline water
and total water (fresh and saline)
withdrawals. = The Ohio region
withdrew about 13 percent more
water for thermoelectric power
plants in 1980 than in 1975 and
accounted for the most fresh-water
withdrawals. Withdrawals in the
State of Illinois for thermoelectric
power generation increased 54 per-
cent from 1975 to 1980, based on a
more complete inventory of in-
dustrial users, making Illinois the
second largest user of water for
thermoelectric power after Florida.
Arkansas withdrawals increased
from about 2 bgd to nearly 10 bgd
from 1975 to 1980, as the result of
nuclear power plants coming online
between 1975 and 1980.

Thermoelectric power water-
use data by States, are given in
table 9, and the same data by water-
resources . regions are given in ta-
ble 10. The source of and disposi-
tion of withdrawals for thermoelec-
tric power generation are shown in
the chart below.

WATER WITHDRAWN FOR THE GENERATION OF THERMOELECTRIC POWER BY SOURCE AND DISPOSITION, 1980, IN PERCENT.

210 BILLION GALLONS PER DAY WITHDRAWN

DI S P O S
0.5 saline

Ground water

Surface ‘water

[l Public supplies

T 1 ON
1.5 fresh

Return flow
[] consumptive
use
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Table 9.—THERMOELECTRIC POWER (ELECTRIC UTILITY GENERATION) WATER USE, BY STATES, IN MILLION GALLONS PER DAY, 1980

[Data generally are rounded to two significant figures; figures may not add to totals because of independent rounding]

WITHDRAWALS, BY TYPE OF USE AND SOURCE OF WATER

Cooling of condensers and reactors Other thermoelectric uses

STATE Self supplied Self supplied
Fresh Public Fresh Public
ground Surface water supplies Total ground Surface water supplies
water water
Fresh Saline Fresh Saline
Alabama.seeessesss 0 8100 72 0 8200 1.5 390 1.5 0.1
Alaskasesecsssoose 8.4 22 0 0.5 31 0 0 0 0
38 45 0 0.7 85 1.7 3.4 0 0
2.6 9700 0 0 9700 0.4 0.2 0 0
California.eees... 890 1100 9200 0 11000 0 0 0 0
Coloradoeeeceesens 9.4 160 0 0.2 170 0 0 0 0
Connecticut. . 0 610 2400 0.3 3000 0.2 0.2 -0 190
Delaware... .o 5.4 0 670 0 680 0 0 0 0
D.Cevecns . 0 130 0 0 130 0 0 0 0
Floridacsesssssces 63 1800 14000 0.5 16000 7.1 0 0 2.3
Georgiacecseccecces 0 4400 160 0 4500 4.1 1.2 0 0
Hawaii.. .. 130 9.0 1200 0 1400 0 0 0 0
Idaho.... . 5.2 0 0 0 5.2 0.1 0 0 0
Illinois. . 0 14000 0 0 14000 8.4 25 0 2.5
Indianacescscscess 5.0 9700 0 0 9700 0 0 0 0
E0F PP 4.0 3100 0 18 3100 0 92 0 0.7
Kansas... 46 300 0 0 350 0 0 0 0
Kentucky... 12 3900 0 0 3900 3.2 150 0 0.6
Louisiana.. 44 5600 170 0 5800 2.3 280 9.1 0
Mainesscesecescscs 0 55 700 0 750 1.0 0 0 1.0
Marylande..... 1.0 390 6100 0 6500 2.0 10 0 0
Massachusetts. 0 1300 3400 0 4700 0 0 0 0
Michigan...... 0 12000 0 0 12000 0 58 0 0
Minnesota... 1.5 1700 0 0.6 1700 0.7 4.5 0 0
Mississippiceceeces 12 1100 500 22 1600 4.7 0 0 0
Missouricecececees 2.3 5500 0 0 5500 13 0 0 0
0 170 0 0 170 0 4.4 0 0
31 2200 0 18 2200 0 0 0 0
6.1 86 0 0 92 2.0 0 0 0.4
New Hampshire..... 0 74 620 0 700 0 0 0 0
New Jerseye.eeeso. 0 900 6500 0 7400 5.0 5.0 0 5.0
New Mexico.. 11 54 0 0 65 0 0 0 0
New Yorkeeseeesoss 0 4000 8500 0 12000 130 240 0 3.7
North Carolina.... 0 4200 6.4 0 4200 0 77 0 0
North Dakota...... 0.8 920 0 0 920 0.4 7.8 0 0
Ohiosseceasacenans 17 10000 0 1.1 10000 4.1 79 0 3.0
Oklahoma...... . 1.5 170 0 15 190 0.2 3.8 0 0.4
Oregonececececcsss 0 22 0 0 22 0 0 0 0
Pennsylvania.. o 0 10000 93 0 10000 6.8 35 0 0.4
Rhode Island.. . 0 0.1 330 0 330 0 0 0 0
South Carolina.... 0 5200 7.7 0 5200 0.5 7.4 0 0
South Dakota.. . 2.3 2.5 0 0 4.8 0.1 0 0 0
Tennessee..... o 0 7500 0 0 7500 0 270 0 0.2
TeXaSeeeosens 35 940 5500 1800 8200 3.6 12 0 11
Utaheseooscecccess 0 64 5.9 0 70 0.2 0 0 0.1
Vermontssesecosssss 0 220 0 0 220 0 22 0 0
Virginia... 0 4300 4000 0 8400 1.2 0 0 0.1
Washington........ 0 1.3 0 0 1.3 0 0 0 0
West Virginia..... 0 4500 0 0 4500 0 110 0 0
Wisconsinieesoesss 0 4500 0 0 4500 1.2 0 0 0
Wyoming..oeeeeesns 0.4 220 0 2.9 220 0.7 5.9 0 0
Puerto RicO....... 0 0 1500 0 1500 3.0 0 0 3.0
Virgin Islands.... 0 0 32 0 32 0 0 0 0.2
Totaleeeeeswss 1,400 150,000 65,000 1,800 210,000 210 1,900 11 230
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Table 10.—THERMOELECTRIC POWER (ELECTRIC UTILITY GENERATION) WATER USE, BY REGIONS, IN MILLION GALLONS PER DAY, 1980

[Data generally are rounded to two significant figures; figures may not add to totals because of independent rounding]

WITHDRAWALS, BY TYPE OF USE AND SOURCE OF WATER

Cooling of condensers and reactors

Other thermoelectric uses

WATER-RESOURCES CONSUMPTIVE
REGION Self supplied Self supplied USE
Fresh X Fresh Public
'ground Surface water Total ground Surface water supplies Total
water water
Fresh Fresh Saline Fresh Saline
New Englandeseecessass 0 2200 v3 9700 1.2 19 0 190 210 21 0
Mid-AtlanticCeeeeeesss 6.4 14000 40000 100 220 0 7.7 330 260 660
South Atlantic—Gulf.. 73 19000 5 34000 15 210 1.5 2.4 230 270 63
Great LakeS.eeeseeess 0 27000 3 27000 30 140 0 2.5 180 93 0
OhiOseseessssscssonsns 34 30000 8 30000 18 450 0 2.9 470 520 0
Tennesseessesesecsses 0 8800 8800 0 420 0 0 420 20 0
Upper Mississippi.... 5.1 16000 16000 8.2 80 0 2.9 91 290 0
Lower Mississippi.... 46 7400 7600 8.6 280 9.1 0.2 300 400 91
Souris-Red-Rainy..... 0.8 53 54 0.1 0.2 0 0 0.3 1.0 0
Missouri Basin....... 38 8100 8100 9.2 39 0 0 49 350 0
Arkansas-White-Red. .. 66 9900 10000 4.8 24 0 5.4 34 410 0
Texas—Gulfeeeeeosases 29 940 7700 1.2 12 0 5.5 19 360 470
Rio Grande...... 14 2.3 21 0.3 0.2 0 0.1 0.6 1l 0
Upper Colorado.. . 0 130 130 0 4.9 0 0.1 5.0 130 0.1
Lower Coloradoeeessss 41 44 85 3.7 1.5 0 0.4 5.6 49 0.8
Great BasinNeeseessnas 4.3 120 130 0.2 0 0 0 0.2 5.9 4.5
Pacific Northwest.... 5.2 23, 29 0.1 0 0 0 0.1 2.4 0
Californiacescesssees 890 1100 11000 0 0 0 0 0 41 60
Alaska.. 55 8.4 22 31 0 0 0 0 0 0.3 0
Hawaii... . 130 9.0 1400 0 0 0 0 0 0 0
Caribbean.cecscecenes 0 0 1500 3.0 0 0 3.2 6.2 6.2 4.0
Totalesesecssoesss 1,400 150,000 210,000 210 1,900 11 230 2,400 3,200 1,300
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Hydroelectric Power

Estimated quantities of water
used for hydroelectric power genera-
tion may differ because of the man-
ner in which individual estimates
are made of the amount of water
passed through the plants. Where
the water is passed through the
plant only one time, good estimates
of water use can be obtained. How-
ever, where hydroelectric plants
have pumped storage facilities and
recycle the same water through the
plant a number of times, it is dif-
ficult to obtain net water use. The
magnitude of the effect of pumped
storage on water estimates for
hydroelectric power generation is
not known, but as pumped storage
becomes more prevalent, it becomes
an important factor in making ac-
curate water-use estimates.

Water used for hydroelectric
power generation showed an in-
creasing trend from 1950 to 1975.
The trend leveled off from 1975 to
1980, as the amount of water used
remained approximately the same,
an estimated 3,300 bgd or 3,700 mil-
lion acre-feet, which is 2.75 times
the average annual runoff in the con-
terminous United States (Langbein

and others, 1949). (See tables 11
and 12.) From 1975 to 1980 there
was about a 17-percent increase in
developed hydroelectric capacity.
But during this period utility hydro-
electric production decreased 8 per-
cent from 301 billion kWh (kilowatt-
hours) to 277 billion kWh, primarily
because less streamflow was avail-
able in 1980 than in 1975.
Although a very small quanti-
ty of water is evaporated (consump-
tive use) in the generation of hydro-
electric power, some depletion of
the available water supply will occur
as a result of evaporation from
reservoirs associated with hydro-
electric power generation, repeated
reuse of water within a pumped-
storage power plant, and the cumula-
tive use that now occurs in succes-
sive plants downstream (3,300 bgd
used compared with a total surface-
water supply of 1,200 bgd). This
can be confirmed by the fact that
evaporation from reservoirs and
regulated lakes, which has been
classified as an instream use,
contributes to the reduction of
available water for all uses. For

example, the annual evaporation
from the principal reservoirs and
regulated lakes in the Western
United States is estimated to be
11 bgd (Meyers, 1962, table 6).
This amount is equivalent to about
11 percent of consumption by all
offstream uses in 1980.

The Pacific Northwest water-
resources region was by far the larg-
est user of water for hydroelectric
power generation in 1980, account-

ing for almost one-half the total
water used for hydroelectric power
in the Nation. Washington and
Oregon used more water for hydro-
electric power generation than the
combined total of all water used for
hydroelectric power in the eastern
States.

The range in hydroelectric
power water use by States and
water-resources regions is shown in
figure 5. Hydroelectric power water-
use data by States are given in ta-
ble 11, and the same data by water-
resources regions are given in ta-
ble 12. The source of and disposi-
tion of water used for hydroelectric
power are shown in the chart below.

[] Ground water

Surface water

3,300 BILLION GALLONS PER DAY

77 Return flow

!: Consumptive
use

WATER USED FOR HYDROELECTRIC POWER GENERATION IN THE UNITED STATES, BY SOURCE AND DISPOSITION, 1980, IN PERCENT.
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A. States

EXPLANATION

Range Percentage
(bgd) of Total

a \ .

e, CJ o - 749 24
HAWAII$D . : b \‘-\ 750-199.9 24
ALASKA: | N 200.0 - 499.9 24
: © L \-.\ B 5000-9400 28

s 73 ", PUERTO RICO ™

e
VIRGIN ISLANDS

B. Water-resources regions

“SOURSRED S~

' LOwg ’
\_ C0Lorapg| ; Ri0 ;
o DﬁGRANDE EXPLANATION
.0 T : Range Percentage
e \ { (bgd) of Total
= SN /
HAWAIL {> ~ L1 o - 1999 24

. 200.0 - 299.9 30

T M Al B 3000- 15000 46

CARIBBEAN <

Figure 5. Hydroelectric power water use, by States and water-resources regions, 1980.
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Table 11.—HYDROELECTRIC POW

[Data generally are rounded to two signifi
because of indep

ER WATER USE, BY STATES, 1980

cant figures; figures may not add to totals
endent rounding]

WATER USE WATER USE
STATE THOUSAND STATE THOUSAND
MGD ACRE-FEET MGD ACRE~FEET
PER YEAR PER YEAR
Alabamas.ceevesess 170000 190000 i Nevadaeesevssoenes 1200 1300
AlasKaeseseeosaann 770 860 New Hamshire...... 26000 29000
Arizonaceseeccesss 41000 46000
Arkansas...ececuan 26000 29000 New Jersey.eesecss 0 0
Californiacececess 81000 91000 New MeXicOeeeoeons 430 480
New YorKeeeeeaoaos 310000 340000
Coloradoeeseeseses 5500 6200 ! North Carolina.... 40000 45000
Connecticut.ecesses 4000 4500 I North Dakota.eeses 15000 17000
Delawareseeseesaes 0 0
DeCevevnnnnnnnnnns 8.0 9.0 OhiOGececsennncanns 380 420
Floridaeeeesceenes 15000 16000 \ Oklahoma..ueseeees 34000 39000
Oregoneeeeescensas 490000 550000
Georgidescececesans 52000 58000 Pennsylvania«s..e. 81000 90000
Hawaiieeeeeoearans 180 200 Rhode Island...... 23 26
Idahoeeeseesonenns 76000 85000
I11inoiseesesceees 26000 29000 South Carolina.... 41000 46000
Indiana.eesecssess 9500 11000 South Dakota...... 67000 76000
Tennesseeecescsees 150000 170000
IoWaetreoussnnannns 28000 31000 TeXaSeeeeassosasns 7000 7900
Kansaseeeeeosensse 570 640 Utaheeeeeseneoeans 3400 3300
Kentuckyeeeeoesnas 98000 110000
Louisianaseeseeass 1400 1600 Vermonteesvoeeeass 14000 16000
Maineeeeseeseeesnn 75000 84000 Virginiaeeeeoeeeo. 26000 29000
Washington....o.ss 940000 1100000
Marylandeseeeosess 15000 17000 West Virginia..... 21000 23000
Massachusetts..... 25000 29000 Wiscongine.eeceees 71000 80000
Michigan....cevoen 65000 73000
Minnesota..ssesaees 20000 22000 Wyomingeseoesoaass 7200 8100
Mississippiessesss 0 0 Puerto Ricoeecssen 270 300
Virgin Islands.... 0 0
MisSoUTieeaesannes 13000 15000
Montanasseessesees 76000 85000
Nebraskaeeeeeooass 5400 6100 Totalesesesssss 3,300,000 3,700,000
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Table 12.—HYDROELECTRIC POWER WATER USE, BY REGIONS, 1980

[Data generally are rounded to two significant figures;
figures may not add to totals because of independent

rounding]
WATER USE

WATER-RESOURCES THOUSAND

REGION MGD ACKE-FEET

PER YEAR
New Englandececececsscennceas 140000 150000
Mid-Atlanticeeeeeeseeeensenns 210000 240000
South Atlantic=Gulf.......... 230000 250000
Great LakeS.eceseeeecoscssnss 300000 340000
()1 1 T 140000 150000
TEeNNeSSEecsscessssscscssssas 240000 270000
Upper Mississippiceceecccesss 120000 140000
Lower Mississippicesececececss 2700 3000
Souris-Red-Rainyeesccesveeess 1100 1300
Missouri BasiDeeeeesesaaenenn 150000 160000
Arkansas—White—Red.eeceveenss 62000 70000
Texas—Gulf.cecreeeeeearncnnae 7700 8700
Rio Grande..eesveevescnssoanns 1100 1200
Upper Coloradoceesecscncacess 16000 18000
Lower Cologadoesveevecenseess 39000 43000
Great BasiNeeeecescscsanseces 5600 6200
Pacific Northwest.... 1500000 1700000
Californidceceseescecessonnes 74000 83000
Alaskaeeeeeeeeanevonsnancenns 770 860
Hawaiieeoeeveooveneosaonecnnn 180 200
Caribbean.cceceeeeneecanceses 270 300

Totaleseesnseseceanesenseas 3,300,000 3,700,000
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Summary of Offstream and Instream Uses

The estimated withdrawal of 450 bgd for all offstream uses (public supply,
rural, irrigation, and self-supplied industrial use) in 1980 was about 8 percent
greater than the withdrawals estimated for 1975. Ground-water withdrawals
accounted for 89 bgd, a 7-percent increase over 1975; of this amount, 88 bgd
was fresh water. Surface-water withdrawals accounted for 360 bgd, a 9-percent
increase from 1975, of which 71 bgd was saline water. Reclaimed sewage
amounted to 0.5 bgd in 1980, an 11-percent decrease from 1975.

Fresh-water consumptive use in 1980 was estimated at 100 bgd, a 7-percent
increase from 1975. The percentages of water consumed by the various use
categories were nearly the same as in 1970 and 1975. Irrigation water accounted
for the largest amount of water consumed, 83 bgd. In addition, conveyance
losses associated with irrigation were estimated at 24 bgd. Geographically, 80 per-
cent of the consumptive use was in the Western States, a decrease of 4 percent
since 1975 and 6 percent since 1970, whereas, the 20 percent consumed in the
Eastern States reflects an increase of 6 percent since 1970. The range in fresh-
water consumptive use by States and water-resources regions is shown in figure 8.

Several tables and illustrations are included in this section to summarize
the vast amount of data given in thisreport. The percentages of water withdrawn
and consumed by the four offstream water-use categories are shown in figure 6.
The ranges in total offstream withdrawals by States and water-resources regions
are shown in figure 7, and the ranges in comsumptive use are shown in figure 8.
A comparison of withdrawals from ground- and surface-water sources for both
States and water-resources regions is shown in figure 9. The withdrawals of the
two largest offstream users, self-supplied industrial and irrigation use, are com-
pared in figure 10.

The per capita withdrawals and consumptive use for the United States and
for the eastern and western water-resources regions are given in table 13. The
total offstream water use (withdrawals, conveyance losses, and consumptive use)
is given by States in table 14 and by water-resources regions in table 15. A
summary of withdrawals for the offstream water-use categories is given by
States in table 16 and by water-resources regions in table 17. Ground- and
surface-water withdrawals are summarized in tables 18 through 21 and also in
figure 9.

Total offstream withdrawals by source and disposition are shown in the
chart below.

S O URCE DISPOSITION

[ Ground water [ Return fiow
Consumptive use,

[Jsurface water Fonsumety
E Conveyance loss,

irrigation

450 BILLION GALLONS PER DAY WITHDRAWN

TOTAL OFFSTREAM WATER WITHDRAWALS BY SOURCE AND DISPOSITION, 1980, IN PERCENT.
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Offstream withdrawals (fresh and saline) Fresh-water consumptive use
(Total, 450 bgd) (Total, 100 bgd)

Industry

Figure 6. Percentage of total offstream withdrawals and fresh-water consumptive use,
by categories of use, 1980.

Table 13.—PER CAPITA WATER WITHDRAWALS AND CONSUMPTIVE USE
Eastern and western water-resources regions and United States, 1980

[Note: All per capita data calculated from unrounded figures and rounded to two
significant figures]

Conterminous United States U(I?(t)egtstt::fs

water-resources regions

District of
Eastern B Wes.tem ~ pﬁgﬂ’;"ﬁﬁg,
(9 regions N (9 regions z and Virgin
31 States) 17 States) Islands)
Population, in millions:

Total . . ........00uveunn.. 155.7 69.1 229.6
Served by public supplies . . . . . 123.5 58.1 186.1
Self supplied (rural). . . ...... 32.2 11.0 43.5

Per capita water use, in gallons per day:

Offstream use:

Total withdrawals® . . . ...... 1,600 2,900 2,000
Public supplies:

ANuses® s vsss sumemons 160 230 180

Domestic and public uses and

losses® . ... ... 100 150 120

Rural domesticuse* ... ... .. 73 98 79
Irrigation® . . . ... ........ 82 2,000 660
Self-supplied industrial® . . . . . . 1,300 660 1,100
Consumptive fresh-water use?. . . 120 310 0 450

Instream use:

Hydroelectric power? . ...... 8,900 27,000 14,000

Total offstream and instream use? . . 10,000 30,000 16,000

! Approximate boundaries.

2 Based on total population.

3 Based on population served by public supplies.
4Based on rural population.
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A. States
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Figure 7. Total offstream water withdrawals, by States and water-resources regions, 1980.
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A. States

=

EXPLANATION
Range Percentage
(bgd) of Total
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L] 29- 58 26

V22 59-10.9 24
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O
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e e oo

A}

CARIBBEAN <

Figure 8. Fresh-water consumptive use, by State and water-resources regions, 1980.
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Table 14.—TOTAL OFFSTREAM WATER USE, BY STATES, IN MILLION GALLONS PER DAY (except as noted), 1980

[Water-use data generally are rounded to two significant figures; figures may not add to totals because of independent rounding]

WITHDRAWALS
PER (includes irrigation conveyance losses) #
POPU-  CAPITA CONVEY- gg:gwugx
STATE LATION,  USE, By source and type ANCE ek
in thou- fresh Total, excluding LOSSES Sitis
sands water Ground water Surface water Re- reclaimed sewage :
in gpd claimed ——mMm———
Fresh Saline Total Fresh Saline Total sewage Fresh Saline Total
Alabamaesssesseees 3890 2700 350 1.4 350 10000 73 10000 0 11000 75 11000 0 570
Alaska. . 403 550 49 0 49 170 0 170 0 220 0 220 0 35
Arizona.. 2718 2900 4200 0 4200 3700 0 3700 5.3 8000 0 8000 900 4500
Arkansas... 2290 6800 4000 0 4000 12000 0 12000 0 16000 0 16000 270 3600
Californiaceceosss 23669 1900 21000 250 21000 23000 9800 33000 160 44000 10000 54000 5600 25000
Coloradosssescesss 2889 5400 2800 0 2800 13000 0 13000 0 16000 0 16000 1600 4000
Connecticut. 3108 420 140 1.0 140 1200 2400 3600 0 1300 2400 3700 0 160
Delaware.... 595 230 82 0.3 82 57 1100 1100 0 140 1100 1200 0 11
638 530 0.8 0 0.8 340 0 340 0 340 0 340 0 23
Floridaseeesseeass 9740 750 3800 42 3800 3600 14000 17000 0 7300 14000 21000 35 2400
Georgiaseeeesseeas 5464 1200 1200 0 1200 5500 200 5700 0 6700 200 6900 0 1000
965 1400 800 0 800 510 1200 1700 10 1300 1200 2500 300 680
944 19000 6300 0 6300 12000 0 12000 13 18000 0 18000 3600 5900
11418 1600 930 38 970 17000 0 17000 0 18000 38 18000 0 590
5396 2600 1300 0 1300 13000 0 13000 0 14000 0 14000 0 690
2913 1500 760 0 760 3500 0 3500 0 4300 0 4300 0 290
2363 2800 5600 0 5600 980 0 980 0 6600 0 6600 150 4700
3661 1300 250 0 250 4600 0 4600 0 4800 0 4800 0 290
4199 2900 1800 19 1800 11000 390 11000 0 12000 410 13000 610 3500
Maineseceesseecnas 1125 750 80 0 80 770 710 1500 0 850 710 1600 0 .53
Marylandessesessss 4216 270 150 0 150 970 6600 7600 160 1100 6600 7700 0 100
5737 430 320 0 320 2100 3500 5600 0 2500 3500 5900 0 90
9258 1600 530 420 950 14000 0 14000 30 15000 420 15000 0 460
4061 760 670 0 670 2400 0 2400 0 3100 0 3100 0 450
Mississippieese... 2521 1100 1500 0 1500 1400 660 2000 0 2900 660 3500 99 710
Missouri. 4888 1400 470 0 470 6400 0 6400 0 6900 0 6900 0 670
Montana.... 786 14000 260 2.1 260 11000 0 11000 0 11000 2.1 11000 2400 2700
Nebraska. 1570 7700 7200 0 7200 4900 0 4900 0 12000 0 12000 1900 7600
Nevadaessssssaoaas 799 4500 710 9.0 720 2900 0 2900 14 3600 9.0 3600 720 1700
New Hampshire..... 921 420 65 0 65 320 620 940 0 380 620 1000 0 17
New Jersey.ssseess 7360 390 730 0 730 2100 7500 9600 0 2900 7500 10000 0 380
New Mexico. . 1300 3000 1800 0.9 1800 2100 0 2100 0 3900 0.9 3900 31 1900
New York... 17557 450 780° 12 800 7200 8600 16000 0 8000 8600 17000 0 590
North Carolina.... 5874 1400 770 0 770 7300 42 7300 0 8100 42 8100 0 760
North Dakot@.ess.. 652 2000 120 0.2 120 1200 0 1200 0.4 1300 0.2 1300 120 330
Ohioseass 10797 1300 980 0 980 13000 0 13000 0 14000 0 14000 0 550
Oklahoma. 3025 570 960 95 1100 760 0 760 0 1700 95 1800 53 1000
Oregoneeesssccesss 2614 2600 1100 0 1100 5700 0 5700 3.6 6800 0 6800 1700 3200
Pennsylvania.ee... 11824 1300 1000 0 1000 15000 93 15000 0 16000 93 16000 0 920
Rhode Island...... 947 180 37 0 37 140 330 460 0 170 330 500 0.5 15
South Carolina.... 3119 2000 230 0 230 5900 38 6000 0 6200 38 6200 0 280
South Dakota.ses.. 695 990 330 3.4 330 360 0 360 1.5 690 3.4 690 42 460
Tennesseessssseass 4591 2200 450 0 450 9600 0 9600 0 10000 0 10000 0.6 270
TexasSeeoss . 14013 1000 8000 0 8000 6300 6600 13000 70 14000 6600 21000 200 10000
Utaheeooeooraoanes 1462 3100 1000 4.0 1000 3500 56 3600 0 4500 60 4600 320 2500
Vermont....... 511 660 45 0 45 290 0 290 0 340 0 340 0 41
Virginia... 5346 1000 390 0.2 390 5200 4100 9300 0 5600 4100 9700 3.9 230
Washington.... 4127 2000 770 0 770 7500 42 7500 0 8200 42 8300 1200 2900
West Virginia. 1950 2900 220 0 220 5400 0 5400 0 5600 0 5600 0 200
Wisconsineeesssass 4710 1200 610 0 610 5200 0 5200 0 5800 0 5800 0 310
Wyomingeseeeeoanas 471 11000 540 24 560 4800 0 4800 0 5300 24 5400 1600 2600
Puerto RicOsseesss 3400 240 310 5.0 320 500 2400 2900 0 810 2400 3200 30 300
Virgin Islands.... 100 63 4.0 0 4.0 242 32 34 0

6.3 32 38 0 : 2.1

Totalessssssass 229,592 1,600 88,000 930 89,000 290,000 71,000 360,000 470 380,000 72,000 450,000 24,000 160,000
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Table 15.—TOTAL OFFSTREAM WATER USE, BY REGIONS, IN MILLION GALLONS PER DAY (except as noted) 1980

[Water-use data generally are rounded to two significant figures; figures may nat add to totals because of independent rounding]

WITHDRAWALS
(includes irrigation conveyance losses)
PER
WATER-RESOURCES POPU- CAPITA By source and type
REGION LATION, USE, Total, excluding
in thou- fresh Ground water Surface water Re- reclaimed sewage
sands water claimed

in gpd Fresh Saline Total Fresh Saline Total sewage Fresh Saline Total

New England....... oee 11941 450 650 1.0 650 4800 7500 12000 0 5400 7500 13000
Mid-Atlanticeseesssss 38881 630 2400 12 2400 22000 28000 50000 160 24000 28000 52000
South Atlantic-Gulf.. 29449 1100 6600 44 6600 27000 15000 42000 0 34000 15000 49000
Great LakeS.eieeeseas 21489 1700 1600 420 2000 36000 0 36000 30 37000 420 38000
OhiGeeeecssanans ceses 21461 1800 2500 24 2500 35000 0 35000 0 38000 24 38000
Tennesseeeseccennnsns 3677 3200 260 0 260 12000 0 12000 0 12000 0 12000
Upper Mississippi.... 21083 1100 2600 15 2600 20000 0 20000 0 23000 15 23000
Lower Mississippi.... 6874 3000 6700 19 6700 14000 390 15000 0 21000 410 21000
Souris-Red-Rainy..... 796 280 110 0 110 110 0 110 0.2 220 0 220
Missouri Basin....... 9761 4000 12000 26 12000 27000 0 27000 1.7 39000 26 39000
Arkansas-White-Red... 7900 3000 9400 95 9500 14000 2.0 14000 15 24000 97 24000
Texas—Gulf...... [ 12524 820 5100 0 5100 5200 6600 12000 55 10000 6600 17000
Rio Grande...... 1775 2700 1900 0.9 1900 2800 0 2800 0 4700 0.9 4700
Upper Colorado.. 548 16000 140 3.5 150 8400 0.7 8400 0.1 8500 4.2 8500
Lower Coloradoeesssss 3241 2700 4500 0.2 4500 4200 0 4200 18 8700 0.2 8700
Great Basin.......... 1782 4200 1600 13 1600 5800 55 5900 4.8 7400 68 7500
Pacific Northwest. 7870 4400 8200 0 8200 26000 42 26000 17 34000 42 34000
Californiaees... 23671 1900 21000 250 21000 23000 9800 33000 160 44000 10000 54000
Alaskaseseseeans 403 550 49 0 49 170 0 170 0 220 0 220
Hawaifeseoeososse 965 1400 800 0 800 510 1200 1700 10 1300 1200 2500
Caribbeanceseecaaasss 3500 230 320 5.0 320 500 2500 3000 0 820 2500 3300
Totaleeesesassones 229,592 1,600 88,000 930 89,000 290,000 71,000 360,000 470 380,000 72,000 450,000
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Table 16.—SUMMARY OF WATER WITHDRAWALS FOR OFFSTREAM WATER-USE CATEGORIES, BY STATES, IN MILLION GALLONS PER DAY (except as noted), 1980

[Water—use data generally are rounded to two significant figures, population data are rounded to three significant figures; figures may not add to totals
because of independent rounding]

PUBLIC SUPPLY RURAL USE IRRIGATION SELF-SUPPLIED INDUSTRIAL
STATE TOTAL,
Irrigated excluding re-
Population With- Domes- Live- Domestic land, in  Thousand Million Other uses claimed sewage
served, in drawals tic stock thousand acre-feet gallons
thousands (mgd) use use Livestock acres per year per day Fresh Fresh  Saline
Alabama. . 2950 620 100 88 75 37 33 1300 11000 75
Alaska... .e 286 53 11 0.2 0 0 0 130 220 0
Arizonacececesenns 2440 560 32 12 1300 8000 7100 160 8000 0
Arkansas..seeseese 1700 260 57 61 1800 5700 5100 510 16000 0
Californiacecec... 22300 4100 140 87 9700 42000 37000 470 44000 10000
Colorado.esscaeeas 2540 590 98 110 2700 16000 14000 730 16000 0
Connecticutessesas 2500 360 53 2.2 17 23 21 270 1300 2400
Delaware.eeeeesess 494 78 25 2.0 10 7.3 6.5 22 140 1100
DiCoveecvennennnnn 638 210 0 0 0 0 V] 1.4 340 0
Floridace.eveo.. . 7790 1400 250 59 2000 3400 3000 780 7300 14000
Georgiaseeeessnnae 4180 770 140 28 1000 650 580 780 6700 200
Hawaii.coeovanennn 965 200 3.9 5.5 140 1000 910 45 1300 1200
Idahoseesnveens 709 160 46 22 4000 18000 16000 2200 18000 0
Illinois.. 10700 1800 82 65 150 120 110 1800 18000 38
Indiana.. . 3350 580 120 42 65 260 230 3100 14000 [}
Towaeeeeoasens 2120 310 55 130 150 62 56 550 4300 0
Kansas...oevee. 1740 290 63 81 3400 6300 5600 180 6600 Q
Kentucky...... . 2450 350 61 39 14 5.5 4.9 320 4800 0
Louisianaseesssass 3160 610 54 18 740 2500 2200 3500 12000 410
Maine.ceieeeecansn 473 100 26 1.7 11 6.8 6.1 650 850 710
Maryland..cec.vans 3460 490 49 11 33 22 20 150 1100 6600
Massachusetts..... 5400 800 32 1.2 45 21 19 310 2500 3500
Michigan...... 6590 1300 160 22 320 240 210 1700 15000 420
Minnesota..... . 2920 440 120 68 460 180 160 590 3100 0
Mississippises.... 1980 290 27 21 480 1100 980 450 2900 660
Missouri..ceeo.... 4690 730 92 65 240 140 130 300 0 6900 0
Montana. . 524 140 60 28 2600 12000 11000 110 2.1 11000 2.
Nebraska. cevans 1240 260 49 120 7100 10000 9300 64 0 12000 [}
Nevadae.eseeeeooon 721 230 11 12 850 3500 3100 140 9.0 3600 9.0
New Hampshire..... 758 89 9.3 0.8 1.8 1.8 1.6 210 0 380 620
New Jersey........ 7360 1100 75 3.0 75 62 55 750 2900 7500
New Mexico.. e 880 210 33 19 1400 4000 3600 6.6 3900 0.9
New York....... 15700 2200 130 58 56 51 46 1100 8000 8600
North Carolina. 3110 570 140 39 150 150 130 2900 8100 42
North Dakota...... 505 59 11 21 180 310 280 7.0 1300 0.2
OhiOseeeeeesnnnnnn 8990 1400 89 40 48 5.9 5.3 2000 14000 0
Oklahona. . . 2330 300 35 58 900 980 870 270 9 1700 95
Oregon...... . 1200 230 150 26 2100 6600 5900 500 6800 0
Pennsylvania. B 8800 1500 150 61 63 180 160 3600 16000 93
Rhode Island...... 864 130 4.9 0.2 4.0 5.6 5.0 35 170 330
South Carolina. 2320 350 65 22 73 61 54 460 6200 38
South Dakota... 455 76 22 92 390 510 460 42 690 3.4
Tennessee.... . 3720 510 43 42 21 14 12 1700 10000 0
Texas..... . 11400 3800 130 270 7700 9500 8400 730 14000 6600
Utah. B 1300 750 29 40 1200 3600 3200 460 4500 60
Vermont..s.eeeveans 320 48 20 9.2 1.6 1.6 1.4 15 340 0
Virginia...eeecnn. 3860 600 150 28 41 31 28 470 5600 4100
Washington. .. . 3300 810 52 6.1 1600 7200 6400 990 8200 42
West Virginia. . 1330 180 19 7.6 2.4 1.5 1.3 830 5600 0
Wisconsin....... .e 3040 570 72 75 240 95 85 450 5800 0
Wyoming..... 322 82 9.6 15 1800 5400 4900 170 5300 24
Puerto Rico..eiane 3200 350 6.0 30 75 350 310 120 810 2400
Virgin Islands.... 64 4.0 2.1 0.1 0.5 0 0 0 6.3 32
Totaleeenenn. .. 186,000 34,000 3,400 2,200 5,600 58,000 170,000 150,000 380,000 72,000

65,000 39,000
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Table 17.—SUMMARY OF WATER WITHDRAWALS FOR OFFSTREAM WATER-USE CATEGORIES, BY REGIONS, IN MILLION GALLONS PER DAY (except as noted), 1980

[Water-use data generally are rounded to two significant figures, population data are rounded to three significant figures; figures may not add to totals
because of independent rounding]

PUBLIC SUPPLY RURAL USE IRRIGATION SELF~SUPPLIED INDUSTRIAL
WATER-RESOURCES TOTAL,
REGION Irrigated Thermoelectric excluding re-
Population With- Domes- Live- Domestic land, in Thousand Million power Other uses claimed sewage
served, in drawals tic stock and thousand acre-feet gallons
thousands (mgd) use use Livestock acres per year per day Fresh Saline Fresh Saline Fresh Saline
New England......... 10000 1500 130 9.2 140 79 59 53 2300 7400 1500 78 5400 7500
Mid-Atlantic........ 34100 5400 430 110 550 230 280 250 15000 25000 3400 2100 24000 28000
South Atlantic-Gulf. 21400 3800 720 240 960 3400 4300 380U 19000 15000 5900 330 34000 15000
Great Lakes.... 21500 3900 270 84 350 450 380 340 27000 0 5700 420 37000 420
OhiGecesssaanenenass 15300 2200 310 150 470 84 170 150 30000 0 5000 24 38000 24
Tennessee . 2680 410 6l 41 100 14 7.6 6.8 9300 0 20u0 Q 12000 0
Upper Mississippi... 12600 1900 300 270 570 820 420 380 16000 0 3300 15 23000 15
Lower Mississippi... 5330 920 94 42 140 2900 8700 7700 7700 180 4300 230 21000 410
Souris-Red-Basin.... 494 57 23 14 37 120 72 64 54 0 9.3 0 220 0
Missouri Basin...... 8090 1400 230 390 630 14000 32000 28000 8200 0 680 26 39000 26
Arkansas-White-Red.. 6090 1600 160 240 390 7000 12000 11000 10000 0 840 97 24000 97
Texas—Gulf.......... 10100 3000 120 190 310 5200 6200 5500 980 5500 520 1100 10000 6600
Rio Grande.... . 1370 320 33 32 65 1400 4800 4300 17 0 16 0.9 4700 0.9
Upper Colorado. . 357 120 58 94 150 1300 8400 7500 140 0.7 590 3.5 8500 4,2
Lower Colorado...... 2910 720 37 17 54 1400 8500 7600 90 0 250 0.2 8700 0.2
Great Basin....... .. 1570 810 36 46 82 1900 6600 5900 130 5.2 500 63 7400 68
Pacific Northwest... 5320 1300 270 55 320 7700 33000 29000 29 0 3700 42 34000 42
Californiacesesecsas 22300 4100 140 86 220 10000 42000 38000 2000 9200 480 820 44000 10000
Alaskaeeeo. 286 53 11 0.2 11 0 0 0 30 0 130 0 220 0
Hawaiieeeoorsoovoaons 965 200 3.9 5.5 9.4 140 1000 91v 140 1200 45 7.0 1300 1200
Caribbean.sseesessss 3260 350 8.1 30 38 76 350 310 3.0 1500 120 930 820 2500
Totaleesssoeas.. 186,000 34,000 3,400 2,200 5,600 58,000 170,000 150,000 150,000 65,000 39,000 6,300 380,000 72,000
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Table 18.—GROUND-WATER WITHDRAWALS FOR OFFSTREAM WATER-USE CATEGORIES, BY STATES, IN MILLION GALLONS PER DAY (except as noted), 1980

[Water—use data generally are rounded to two significant figures, population data are rounded to three significant figures; figures may not add to
totals because of independent rounding)

PUBLIC SUPPLY RURAL USE IRRIGATION SELF-SUPPLIED INDUSTRIAL
STATE Thermo- TOTAL,
Irrigated electric excluding re-
Population With- Domes~ Live- Domestic land, in Thousand Million power Other uses claimed sewage
served, in drawals tic stock and thousand acre-feet gallons
thousands (mgd) use use Livestock acres per year per day Fresh  Fresh Saline Fresh Saline
Alabamaceseasances 1200 160 100 25 130 75 11 9.4 1.5 51 1.4 350 1.4
LVET: 7 P 172 23 11 0 11 0 0 0 8.4 6.1 0 49 0
Arizonaseeeesseess 1490 300 32 9.8 42 1300 4100 3700 40 140 0 4200 0
Arkansas.eceseeese 880 110 57 22 78 1800 3900 3500 3.1 320 0 4000 0
Californiaseeseess 9580 1900 130 36 160 97060 20000 18000 890 420 250 21000 250
C010radoessesveses 320 48 35 19 54 2700 3000 2700 9.4. 7.1 [ 2800 0
Connecticuteceesss 521 55 53 0.4 54 17 1.8 1.6 0.2 26 1.0 140 1.0
Delawarecesceeecsse 254 30 25 2.0 27 10 4.6 4.1 5.4 15 0.3 82 0.3
0 0 0 0 0 0 0 0 0 0.8 0 0.8 0
Floridaceseeeness. 6800 1200 250 39 290 2000 1800 1600 70 640 42 3800 42
Georgiaseeceaesaes 1320 230 140 17 150 1000 420 380 4,1 400 0 1200 0
914 180 3.5 5.3 8.8 140 520 460 130 9.1 0 800 0
592 150 44 9.3 53 4000 4500 4100 5.3 2100 0 6300 0
4050 480 79 49 130 150 110 100 8.4 210 38 930 38
1920 300 110 24 130 65 240 210 5.0 640 [ 1300 0
1600 230 55 100 160 150 55 49 4.0 320 0 760 0
903 140 58 35 93 3400 5800 5200 46 140 0 5600 0
375 47 54 1.9 56 14 0.3 0.2 15 130 0 250 0
1850 270 54 12 67 740 1100 990 46 390 19 1800 19
101 20 26 1.0 27 11 0.2 0.2 1.0 33 0 80 0
417 48 49 10 59 33 11 10 3.0 34 0 150 0
Massachusetts. 1550 190 32 0.7 32 45 6.1 5.4 0 93 [ 320 0
Michigan.«.... 1310 220 160 17 180 320 86 77 o 62 420 530 420
1910 230 120 58 180 460 160 140 2.2 120 0 670 4]
Mississippieesec.. 1800 250 27 9.7 37 480 950 840 17 360 0 1500 0
MisSouriceseasanss 1520 160 68 17 85 240 110 98 16 120 0 470 0
Montanascesesssees 184 50 60 14 74 2600 120 110 0 32 2.1 260 2.1
Nebraskasseeooooos 961 210 49 93 140 7100 7500 6700 31 58 0 7200 0
Nevada@eeeeeosonons 329 93 11 3.7 14 850 590 530 8.1 63 9.0 710 9.0
New Hampshire..... 392 43 9.1 0.2 9.3 1.8 0 0 0 13 0 65 (Y]
New Jersey.eeossse 3420 450 75 2.0 77 75 45 40 5.0 150 0 730 0
New Mexicoseeeaas. 798 190 32 9.6 42 1400 1800 1600 11 6.6 0.9 1800 0.9
New Yorkeeesosooos 3510 350 130 37 170 56 24 21 130 120 12 780 12
North Carolina.... 474 70 140 33 170 150 44 39 0 490 0 770 0
North Dakota.s.... 258 26 11 13 24 180 73 65 1.2 2.2 0.2 120 0.2
(0] 15 1 T 2950 380 80 24 100 48 2.1 1.9 21 470 0 980 0
662 86 29 8.2 38 900 820 730 7.7 95 95 960 95
Oregonivesscecasas 344 66 130 7.1 140 2100 950 850 0 80 0 1100 0
Pennsylvania...... 2180 240 150 54 200 63 25 22 6.8 550 0 1000 0
Rhode Island...... 142 19 4.9 0.1 5.0 4.0 0.6 0.5 0 13 0 37 0
South Carolina.... 541 78 65 12 77 73 19 17 0.5 57 0 230 0
South Dakotae..... 321 52 21 81 100 390 170 150 2. 23 3.4 330 3.4
Tennessee€.scsesess 1450 200 43 7.0 50 21 7.2 6.4 0 190 0 450 0
TeXasSecoavsasasses 5030 930 130 120 250 7700 7300 6500 38 320 0 8000 0]
Utahesoesvocoonase 662 380 26 31 57 1200 600 530 0.2 68 4.0 1000 4.0
Vermont.esssasoess 113 17 17 5.7 23 1.6 0.3 0.3 0 5.2 0 45 0
Virginiaeceeesooeae 707 120 150 2.3 150 41 9.4 8.4 1.2 110 0.2 390 0.2
Washington.sseesos 2100 300 40 4.1 44 1600 300 260 0 150 0 770 0
West Virginia..... 411 49 18 1.0 19 2.4 0.1 0.1 0 150 0 220 4]
Wisconsineeessssse 1620 290 72 72 140 240 92 82 1.2 96 0 610 0
Wyomingeseeass 122 27 8.8 3.1 12 1800 420 370 1.1 130 24 540 24
Puerto Rico... 669 73 3.0 15 18 75 150 140 3.0 85 5.0 310 5.0
Virgin Islands.... 32 2.0 2.0 0 2.0 0.5 0 0 0 0 0 4.0 0
Totaleeesssesee 73,700 12,000 3,300 1,200 4,400 58,000 68,000 60,000 1,600 10,000 930 88,000 930
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Table 19.—GROUND-WATER WITHDRAWALS FOR OFFSTREAM WATER-USE CATEGORIES, BY REGIONS, IN MILLION GALLONS PER DAY (except as noted), 1980

[Water—use data generally are rounded to two significant figures, population data are rounded to three significant figures; figures may not add to totals
because of independent rounding]

PUBLIC SUPPLY RURAL USE IRRIGATION SELF-SUPPLIED INDUSTRIAL
WATER-RESOURCES Thermo- TOTAL,
REGION Irrigated electric excluding re-
Population With- Domes~ Live- Domestic land, in Thousand Million power Other uses claimed sewage
served, in drawals tic stock and thousand acre-feet gallons
thousands (mgd) use use Livestock acres per year per day Fresh Fresh Saline Fresh Saline
New England.. 2730 330 130 4.5 140 79 8.7 7.8 1.2 180 1.0 650 1.0
Mid-AtlantiCesseseons 9440 1100 430 79 510 230 110 97 110 580 12 2400 12
South Atlantic—Gulf.. 11400 1900 720 130 850 3400 2300 2000 88 1800 44 6600 44
Great LakeS....eenus. 2970 440 270 64 330 450 200 180 30 030 420 1600 420
[ X 5600 730 290 63 360 84 99 88 52 1300 24 2500 24
Tennessees ceeossonnes 727 89 61 12 73 14 3.0 2.7 0 97 0 260 0
Upper Mississippi.... 8330 1100 290 220 510 820 390 350 13 650 15 2600 15
Lower Mississippi.... 4170 610 94 17 110 2900 5400 4800 54 1000 19 6700 19
Souris-Red-Basin.. 253 27 23 9.8 33 120 52 46 0.9 4.2 0 110 o
Missouri Basin....... 3360 539 210 270 480 14000 12000 11000 48 330 26 12000 26
Arkansas—White-Red... 2280 320 130 85 210 7000 9500 8400 70 320 95 9400 95
Texas~Gulf.ceereenens 4330 800 120 78 200 5200 4300 3900 30 240 0 5100 0
Rio Grande... 1100 240 33 26 58 1400 1800 1600 15 16 0.9 1900 0.9
Upper Colorado. . 91 23 15 2.4 18 1300 90 81 0 23 3.5 140 3.5
Lower Coloradoses.s.. 1710 370 37 12 48 1400 4400 3900 45 160 0.2 4500 0.2
Great Basinieececeaes 800 400 32 34 66 1900 1100 1000 4.5 130 13 1600 13
Pacific Northwest.... 3050 530 230 21 250 7700 5700 5100 5.3 2300 0 8200 0
Californias... 9610 1900 130 36 170 10000 20000 18000 890 430 250 21000 250
Alaska..... 172 23 11 [} 11 0 0 0 8.4 6.1 0 49 0
Hawaiiseeos 914 180 3.5 5.3 8.8 140 520 460 130 9.1 0 800 0
Caribbean. 701 75 5.0 15 20 76 150 140 3.0 85 5.0 320 5.0

Totaleseseeessesa. 73,700 12,000 3,300 1,200 4,400 58,000 68,000 60,000 1,600 10,000 930 88,000 930
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Table 20.—SURFACE-WATER WITHDRAWALS FOR OFFSTREAM WATER-USE CATEGORIES, BY STATES, IN MILLION GALLONS PER DAY (except as noted), 1980

[Water—use data generally are rounded to two significant figures, population data are rounded to three significant figures; figures may not add to totals
because of independent rounding]

PUBLIC SUPPLY RURAL USE IRRIGATION SELF-SUPPLIED INDUSTRIAL
STATE TOTAL,
Irrigated Thermoelectric excluding re-
Population With— Domes- Live- Domestic land, in Thousand Million power Other uses claimed sewage
served, in drawals tic stock and thousand acre-feet gallons
thousands (mgd) use use Livestock acres per year per day Fresh  Saline Fresh Saline Fresh Saline
Alabamasecevecssas 1740 460 0 63 63 75 27 24 8500 73 1200 0.2 10000 73
Alaska.eeo. .. 113 30 0.1 0.1 0.3 0 0 0 22 0 120 0 170 0
Arizona...... .. 945 260 0 1.8 1.8 1300 3800 3400 49 0 20 0 3700 0
Arkansas.eecscsees 816 150 0 39 39 1800 1800 1600 9700 0 190 0 12000 ]
Californiaceccssss 12700 2200 9.5 51 60 9700 22000 19000 1100 9200 45 560 23000 9800
Coloradoseseecaans 2220 540 62 86 150 2700 12000 11000 160 0 730 0 13000 [
Connecticut.. 1980 300 0 1.8 1.8 17 21 19 610 2400 250 1.0 1200 2400
Delaware..... 240 48 0 0 0 10 2.7 2.4 0 670 6.2 390 57 1100
638 210 0 0 0 0 0 0 130 0 0.6 0 340 0
Florida...seeeen.. 991 180 0.1 20 20 2000 1600 1400 1800 14000 140 15 3600 14000
Georgiaceeesvocans 2860 540 0 11 11 1000 230 200 4400 160 380 42 5500 200
51 15 0.4 0.2 0.6 140 500 450 9.0 1200 36 7.0 510 1200
117 16 2.0 13 15 4000 13000 12000 0 0 120 0 12000 0
6690 1300 3.6 16 20 150 5.9 5.3 14000 0 1600 0 17000 0
Indiana..ceeseeans 1430 280 5.6 19 24 65 24 21 9700 0 2500 0 13000 0
IoWaseasaesasnnans 528 84 0.2 25 25 150 7.5 6.7 3200 0 230 0 3500 0
Kansas.... .e 832 150 4.3 46 50 3400 490 440 300 0 41 0 980 0
Kentucky.. . 2080 310 6.3 37 43 14 5.2 4.7 4000 0 190 0 4600 0
Louisiana.. . 1310 340 0 5.2 5.2 740 1400 1300 5800 180 3100 210 11000 390
Maine..seeceassunns 372 85 0.5 0.7 1.2 11 6.6 5.9 55 700 620 11 770 710
Maryland...scevens 3040 440 0 0.5 0.5 33 11 9.4 400 6100 120 500 970 6600
Massachusetts. 3850 610 0 0.5 0.5 45 15 14 1300 3400 220 64 2100 3500
Michigan..eeeeeoes 5280 1000 0 5.0 5.0 320 120 110 12000 0 1600 0 14000 [
Minnesotasesseeens 1010 210 ] 10 10 460 20 18 1700 ] 470 0 2400 0
Mississippieecas.. 182 42 0 12 12 480 150 130 1100 500 97 160 1400 660
Missouricesesseoes 3160 570 24 48 72 240 33 30 5500 0 190 0 6400 [}
Montana...ecececss 339 93 0 14 14 2600 12000 10000 180 0 76 0 11000 0
Nebraska.sseecenes 276 56 0 23 23 7100 2900 2600 2200 0 6.3 0 4900 0
Nevadaesvesossoass 392 140 0.7 8.5 9.2 850 2900 2600 86 0 74 0 2900 0
New Hampshire..... 366 46 0.2 0.5 0.8 1.8 1.8 1.6 74 620 200 0 320 620
New Jersey.sesoes.. 3940 620 0 1.0 1.0 75 17 15 910 6500 600 1000 2100 7500
82 21 1.1 9.6 11 1400 2200 2000 54 1] 0.1 0 2100 0
12100 1900 0 20 20 56 28 25 4300 8500 980 120 7200 8600
North Carolina.... 2640 500 0 5.6 5.6 150 100 93 4300 6.4 2400 36 7300 42
North Dakota...... 247 33 0.2 8.2 8.4 180 240 210 920 0 4.7 [} 1200 0
Ohiceeraseenennnss 6040 1100 8.8 16 25 48 3.8 3.4 10000 Q 1500 0 13000 0
Oklahoma. ... . 1670 220 5.2 50 55 900 160 140 170 0 170 0 760 0
Oregone.caess 851 160 19 19 38 2100 5700 5000 22 0 420 0 5700 0
Pennsylvania...... 6620 1300 0 7.0 7.0 63 160 140 10000 93 3100 0 15000 93
Rhode Island.es... 723 110 0 0.1 0.1 4.0 5.1 4.5 0.1 330 23 0.6 140 330
South Carolina.... 1780 270 0.2 10 10 73 42 37 5200 7.7 400 30 5900 38
South Dakota...... 134 24 1.4 11 12 390 340 310 2.5 0 19 0 360 0
Tennesseeeesscsese 2270 310 0 35 35 21 6.8 6.1 7800 0 1500 0 9600 0
Texas... cenes 6360 2900 ] 150 150 7700 2100 1900 960 5500 410 1100 6300 6600
Utaheeeeanooaccass 634 370 3.3 9.0 12 1200 3000 2700 64 5.9 390 50 3500 56
Vermont.s.eeeeeess 207 31 2.6 3.5 6.1 1.6 1.3 1.2 250 0 9.6 0 290 0
Virginia... 3160 480 0.1 26 26 41 22 19 4300 4000 360 81 5200 4100
Washington....e... 1200 510 11 2.0 13 1600 6900 6100 1.3 [ 830 42 7500 42
West Virginia..... 921 130 1.3 6.6 7.9 2.4 1.4 1.2 4600 0 680 0 5400 0
Wisconsin.eseeeeos 1420 280 0 3.0 3.0 240 3.4 3.0 4500 0 350 0 5200 0
Wyoming.eeeeesesss 200 55 0.8 12 13 1800 5000 4500 220 0 44 0 4800 0
2530 280 3.0 15 18 75 200 180 [} 1500 30 920 500 2400
32 2.0 0.1 0.1 0.2 0.5 0 0 0 32 0 0 2.2 32
Totaleeesesesss 112,000 22,000 180 980 1,200 58,000 100,000 90,000 150,000 65,000 29,000 5,400 290,000 71,000
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Table 21.—SURFACE-WATER WITHDRAWALS FOR OFFSTREAM WATER-USE CATEGORIES, BY REGIONS, IN MILLION GALLONS PER DAY (except as noted), 1980

[Water-use data generally are rounded to two significant figures, population data are rounded to three significant figures; figures may not add to totals
because of independent rounding]

PUBLIC SUPPLY RURAL USE IRRIGATION SELF-SUPPLIED INDUSTRIAL
WATER-RESOURCES TOTAL,
REGION Irrigated Thermoelectric excluding re-
Population With- Domes- Live- Doumestic land, in Thousand Million power Other uses claimed sewage
served, in drawals tic stock and thousand acre-feet gallons
thousands (mgd) use use Livestock acres per year per day Fresh  Saline Fresh Saline Fresh  Saline
New England.sccacaas 7310 1200 1.1 4.7 5.8 79 50 45 2300 74600 1300 77 4800 7500
Mid-Atlantic........ 24600 4300 2.4 32 35 230 170 150 15000 25000 2900 2100 22000 28000
South Atlantic-Gulf. 10000 1900 0.4 110 110 3400 2000 1800 19000 15000 4100 280 27000 15000
Great Lakes......... 18600 3500 2.9 20 23 450 140 120 27000 0 5100 4] 36000 0
Ohifeeeecsencsnncans 9710 1500 21 90 110 84 68 60 30000 0 3700 [ 35000 0
Tennesse€.e.evsssa.s 1950 320 ] 29 29 14 4.7 4.1 9300 v 2000 0 12000 0
Upper Mississippi... 4240 820 10 51 61 820 32 29 16000 0 2600 0 20000 0
Lower Mississippi... 1170 310 0.5 25 25 2900 3200 2900 7700 180 3200 210 14000 390
Souris-Red-Basin.... 241 30 0 3.8 3.8 120 20 18 53 0 5.1 0 110 0
Missouri Basin...... 4730 850 22 120 150 14000 20000 18000 8100 0 300 0 27000 ]
Arkansas-White-Red.. 3810 1200 25 150 180 7000 2700 2400 9900 0 530 2.0 14000 2.0
Texas—Gulf..... .. 5810 2200 0 120 120 5200 1800 1600 950 5500 280 1100 5200 6600
Rio Grande... . 268 74 0.7 6.0 6.7 1400 3000 2700 2.5 0 0.5 [ 2800 0
Upper Coloradoessess 266 100 43 91 130 1300 8300 7400 140 0.7 560 0 8400 0.7
Lower Colorado...... 1200 350 0.1 5.2 5.4 1400 4200 3700 45 0 86 0 4200 0
Great Basin......... 769 410 3.8 12 16 1900 5500 4900 120 5.2 370 50 5800 55
Pacific Northwest... 2260 730 32 34 66 7700 27000 24000 23 0 1400 42 26000 42
Californiaciccocaaa. 12700 2200 9.4 50 60 10000 22000 20000 1100 9200 58 560 23000 9800
Alask@ceerscoosonnes 113 30 0.1 0.1 0.3 0 Q 0 22 0 120 0 170 0
. 51 15 0.4 0.2 0.6 140 500 450 9.0 1200 36 7.0 510 1200
Caribbeanccccececaas 2560 280 3.1 15 18 76 200 180 0 1500 30 920 500 2500
Total..... «es 112,000 22,000 180 980 1,200 58,000 100,000 90,000 150,000 65,000 29,000 5,400 290,000 71,000
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A. States

Ground water

L1 Surface water
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Ground water
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Figure 9. Withdrawals for offstream use from ground- and surface-water sources, by States and
water-resources regions, 1980.
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TRENDS IN WATER USE, 1950-1980

Water use for public supply, rural needs, irrigation, industry, and hydro-
electric power generation has increased steadily from 1950 to 1980. This trend
is shown graphically in figures 11 through 13. Datain table 22, which is a summary
of estimated water use—offstream withdrawals, source of withdrawals, consump-
tive use, and instream use (hydroelectric power)—at S-year intervals for the
period 19501980, also confirm this trend. Table 22 also shows the percentage
increase or decrease for the various categories of water use and sources of supply
for the periods 1970—1975 and 1975—1980.

Trends established over the period 1950 to 1975 did not change significantly
during the 1975—1980 period. Formost categories of use, the general slackening
in the rate of increase that was observed from 1970 to 1975 is again detectable
for the 1975 to 1980 period. There are two exception to this trend: public
supply and rural withdrawals increased 15 and 14 percent, respectively, compared
to corresponding increases of 8 and 10 percent from 1970 to 1975. Part of the
increase for public supply is due to the fact that nearly 2 bgd of water previously
identified as self-supplied industrial withdrawals was actually public-supplied
water, and it is now identified in the public-supply category. The increase in
rural withdrawals resulted from an increase in the population being served
by self-supplied systems and an increase in per capita use. This per-capita-use
increase reflects the application of more realistic estimating techniques, which
indicate that previous estimates were probably too low.

Irrigation water use declined from 1955 to 1960, when there was a decrease
in the amount of surface water used, but irrigation water use has continued to
increase since 1960. The amount of surface water used for irrigation increased
7.1 percent from 1975 to 1980—nearly double the 3.7 percent increase from
1970 to 1975. In contrast, the amount of ground water used for irrigation has
increased steadily since 1950; however, the increase from 1975 to 1980 was only
5 percent compared to 27 percent from 1970 to 1975. The average amount of
water required per acre for irrigation in 1980 (2.9 acre-ft per acre) was the same
as in 1975. Although the acreage irrigated in 1980 was about 7 percent greater
than in 1975, it was less than the 9-percent increase that took place from 1970
to 1975 and the 13-percent increase that took place from 1960 to 1965 and
from 1965 to 1970.

More water continues to be withdrawn for industrial use than for any
other category even though the rate of increase in water withdrawals for thermo-
electric power continued to decline—a 33-percent increase from 1965 to 1970,
an 18-percent increase from 1970 to 1975, and a 9-percent increase from 1975
to 1980. Withdrawals for other industrial uses remained about the same in
1970, 1975, and 1980.

Water used for hydroelectric power generation had been increasing steadily
from 1950 to 1975, but in 1980 hydroelectric power water use was approximately
the same as in 1975, compared to a 21-percent increase between 1970 and 1975.
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A shift in the source of total withdrawals also is shown by table 22, which
indicates that the withdrawal of fresh surface water increased by 10 percent
between 1975 and 1980, compared to a 5-percent increase between 1970 and
1975. Fresh ground water and saline surface water, which showed substantial
increases from 1970 to 1975 (22 and 31 percent respectively) only increased
7 and 2 percent, respectively, from 1975 to 1980. The slowdown in the rate of
increase in total withdrawals, 8-percent increase between 1975 and 1980, more
closely follows the rate of increase in total population of 6 percent during the
same period. This is in contrast to the rate of increase in total withdrawals
during the period 1970—1975, which was more than double the rate of population

Table 22.—SUMMARY OF ESTIMATED WATER USE IN THE UNITED STATES, IN BILLION GALLONS PER DAY,
AT 5-YEAR INTERVALS, 1950-80

47

[Data for 1950—-75 adapted from MacKichan (1951, 1957), MacKichan and Kammerer (1961), Murray (1968), and Murray and Reeves (1972,
1977). The data generally are rounded to two significant figures: however, the percentage changes are calculated from unrounded numbers]

Estimated water use in billion gallons per day

Percentage increase (+)
or decrease (—)

1950! 1955 19602 19652 19702 1975* 1980* 1970-75 1975-80
Population, in millions . . . . . ... 150.7 164.0 179.3 193.8 205.9 $216.4 229.6 +5 +6
Offstream use:
Total withdrawals. . . . . ... . *180 240 270 310 370 420 450 +12 +8
Publicsupply . . ... .. .. 14 17 21 24 27 29 34 +8 +15
Rural domestic and
livestock . .. ........ 3.6 3.6 3.6 4.0 4.5 4.9 5.6 +10 +14
frrigation. . . . . ... .. .. *89 110 110 120 130 140 150 +11 +7
Self-supplied industrial:
Thermoelectric power
USC. . . i e e 40 72 100 130 170 200 210 +18 +9
Other industrial uses . . . 37 39 38 46 47 45 45 -6 +1
Source of withdrawals:
Ground water:
Fresh. . .......... 34 47 50 60 68 82 88 +22 +7
Saline. . ... ....... ) .6 4 5 1 1 9 -6 -5
Surface water:
Fresh. . .......... 5140 180 190 210 250 260 290 +5 +10
Saline. . . ......... 10 18 31 43 53 69 71 +31 +2
Reclaimed sewage. . . . . . . ) 2 5.6 i 5 .5 5 +2 -11
Consumptiveuse . . . .. .. .. *) ) 61 77 787 796 7100 +10 +7
Instream use:
Hydroelectric power . . . . . .. 1,100 1,500 2,000 2,300 2,800 3,300 3,300 +21 ~2

! 48 States and District of Columbia.

250 States and District of Columbia.

350 States, District of Columbia, and Puerto Rico.

450 States, District of Columbia, Puerto Rico, and Virgin Islands.

SCorrected from published report.
¢ Data not available.
7 Fresh water only.
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growth., The rate of increase in consumptive use of fresh water has steadily de-
creased from 13 percent for the period 1965—1970 to 7 percent for the period
1975—1980. The changes shown intable 22 and figures 11—13 can be attributed
to several important factors:

1. Demands on the ground-water system influence the pumping lift, flow
rate, or quality of the water supply. Each of these factors also in-
fluences the cost of water, and make users, especially irrigators, more
selective and efficient with their use of ground water.

2. The price of water influences the volume used and encourages efficient
use and may determine when the use of reclaimed water and increased
reuse are viable alternatives.

3. Availability of water in a particular year, especially streamflow, strongly
affects the quantity of water used for irrigation and hydroelectric
power development.

Although 1980 estimates of water use were higher than the 1975 estimates
for all offstream categories, trends established during the periods 1970 to 1975
and 1975 to 1980 indicate a general slackening in the rate of total withdrawals
in comparison to the period 1965 to 1970. Even with the slackening of the rates
of water withdrawal and consumptive use, major attention must be given to
water-management problems, because in addition to the need for an adequate
water supply, water-quality conditions must be suitable if supply and demand
are to be in balance. The degree to which the different uses of water degrade the
supply vary widely and affect the potential reuse of the return flows.

Projections of future water use are beyond the scope of this report,
although the trends established over the past 30 years provide some basis for
estimating future water demands. Many other agencies and commissions have
made projections of national water use to the year 2000. Notable examples are
studies by the Senate Select Committee on National Water Resources (U.S.
Congress, 1961), Resources for the Future, Inc. (Wollman and Bonem, 1971),
the National Water Commission (1973), and the U.S. Water Resources Council
(1968 and 1978). Summaries of these national projections and projections for
individual States to the year 2000 are included in a report prepared by the
Congressional Research Service (Viessman and DeMoncoda, 1980). The projec-
tions vary greatly based on availability of reliable data and different assumptions
of future population growth, economic conditions, environmental regulations
and energy-resources development. Regardless of which projection proves
correct, major attention must be given to water-management problems to ensure
that maximum benefits will be obtained from use of the Nation’s water resources.
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OFFSTREAM WATER WITHDRAWALS AND CONSUMPTIVE USE,
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