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As the Nations principal conservation agency, the
Department of the Interior has responsibility for most of
our nationally owned public lands and natural resources.
This includes fostering the wisest use of our land and
water resources, protecting our fish and wildlife,
preserving the environmental and cultural values of our
national parks and historical places, and providing for the
enjoyment of life through outdoor recreation. The
Department assesses our energy and mineral resources
and works to assure that their development is in the best
interests of all our people. The Department also has a
major responsibility for American Indian reservation
communities and for people who live in Island Territories
under U.S. administration.




FOREWORD

This report was prepared pursuant to
the Colorado River Basin Project Act of
1968, Public Law 90-537. The act
directs the Secretary of the Interior
to “make reports as to the annual
consumptive uses and losses of water
from the Colorado River System after
each successive five-year period,
beginning with the five-year period
starting October 1, 1970.. . Such
reports shall be prepared in consulta-
tion with the States of the lower Basin
individually and with the Upper

Colorado River Commission and shall be
transmitted to the President, the

Congress, and to the Governors of each
State signatory to the Colorado River
Compact. ”

This report reflects the Department
of the Interior” best estimate of
actual consumptive uses and losses
within the Colorado River Basin. The
reliability of the estimate is affected
by the availability of data and the
current capabilities of data evaluation.
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SUMMARY

This report presents estinates of the
consunptive uses and |osses from the
Col orado River system for each year
from 1976 to 1980. It includes a
breakdown of the beneficial consunptive
use by mmjor types of use, by major
tributary streanms, and, where possible,
by individual States.

The main stem of the Col orado River
rises in the Rocky Muntains of Colora-
do, flows southwesterly about 1,400
nmles and ternmnates in the Gulf of
Cal i forni a. Its drainage area of
242,000 square niles in this country
represents one-fifteenth of the area

the United States. Water is used for

irrigation,  municipal and industrial
purposes, electric power generation,
mneral activities, livestock, fish and
wildlife, and recreation. Lar ge

anounts are exported fromthe system to
adj oi ning areas. The followi ng table
sumari zes annual water use from the
system by basins and States, including
wat er use supplied by ground water
overdraft. Distribution of water use
by types of wuse from the various
reporting areas is contained within the
body of the report.



SUMMARY
Water Use by States Y

1976-1980
(1,000 acre-feet)
Average
State 1976 1977 1978 1979 1980 1976-1980
Arizona 5,033 5,369 5,351 5,409 5,641 5,361
California 4,813 4,837 4,624 4,591 4,680 4,709
Colorado 1,679 1,608 1,937 1,824 1,744 1,758
Nevada 226 227 224 228 233 228
New Mexico 310 239 361 432 457 360
Utah 705 462 746 798 738 690
Wyomin§ 282 219 333 348 337 304
OtherZ 1,931 1,832 1,887 2,070 2,063 1,956
Total - Colorado
River System 14,979 14,793 15,463 15,700 15,893 15,366
Water Passing to
Mexico
Treaty 1,475 1,554 1,513 1,668 1,707 1,583
Minute 242 205 209 194 171 185 193
Excess
Releases 69 68 38 927 4,251 1,071
Total - Water '
Passing to
Mexico 1,749 1,831 1,745 2,766 6,143 2,847
Total -~ Colorado
River System and
Water Passing
to Mexico 16,728 16,624 17,208 18,466 22,036 18,213

1/ On site consumptive uses and losses; includes water uses satisfied by
ground water overdrafts,
2/ Represents mainstem reservoir evaporation in the Upper Basin and
mainstream reservoir evaporation and channel losses below Lee Ferry in the

Lower Basin.

Vi
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Introduction

The Colorado River system is com-
posed of portions of seven States -
Arizona, California, Colorado, Nevada,
New Mexico, Utah, and Wyoming. It
has a drainage area of about 242,000
square miles and represents about
one-fifteenth of the area of the United
States. This report incorporates
annual estimates of consumptive uses
and losses of water from the system
from 1976 to 1980. Wherever available,
water use reports prepared in accord-
ance with legal requirements concerning
the operation of the Colorado River
were utilized. Base data needed to
estimate onsite consumptive uses were
taken largely from existing reports and
studies and from ongoing programs.
Where current data were not available,
estimated values were developed by
various techniques and reasoned judg-
ment. In general, methodology followed
the techniques normally used within the
system for estimating water use.
Nothing in this report is intended
to interpret the provisions of the
Colorado River Compact (45 Stat. 1057),
the Upper Colorado River Basin Compact
(63 Stat. 31), the Water Treaty of 1944
with the United Mexican States (Treaty
Series 994; 59 Stat. 1219), the decree
entered by the Supreme Court of the
United States in Arizona v. California,
et al. (376 U.S. 340), the Boulder
Canyon Project Act (45 Stat. 1057), the
Boulder Canyon Project Adjustment Act
(54 Stat. 774; 43 U.S.C. 618a), the
Colorado River Storage Project Act, (70
Stat. 105; 43 U.S.C. 620), or the
Colorado River Basin Project Act (82
Stat. 885; 43 U.S.C. 1501).

Authority

The authority for this report is
contained in Public Law 90-537, the
Colorado River Basin Project Act of

1968. Title VI, Section 601(b)(I) of
the act reads as follows :

(b) The Secretary is directed to-
(1) Make reports as to the annual
consumptive uses and losses of
water from the Colorado River
system after each successive
five-year period, beginning with
the five-year period starting
October 1, 1970. Such reports
shall include a detailed break-
down of the beneficial consump-
tive use of water on a State-by-
State basis. Specific figures
on quantities consumptively used
from the major tributary streams
flowing into the Colorado River
shall also be included on a
State-by-State basis. Such
reports shall be prepared in
consultation with the States of
the lower basin individually and
with the Upper Colorado River
Commission, and shall be trans-
mitted to the President, the
Congress, and to the Governors
of each State signatory to the
Colorado River Compact.

Plan of Study

A proposed plan of study was pre-
sented for comment to representatives
of the Upper and Lower Basin States
and the Upper Colorado River Commis-
sion. Comments received principally
concerned water accounting procedures.
This issue 1is longstanding and is
related to the interpretation and
implementation of the legal documen-
tary controlling the operation of the
river. In the Upper Basin, the prin-
cipal comment concerned the use of
accurate data bases, particularly
irrigated acreage. The Lower Basin
comments concerned the lack of credit
for unmeasured return flows originat-
ing from mainstream diversions and the
failure to quantitatively recognize
that ground water overdraft in the



Gla R ver Basin satisfies a major concerns are addressed within this
portion of the beneficial consunptive report.
use. .Tothe degree possible, these



Study Reporting Areas

The estimted drainage area of the
Col orado River Systemin the United
States is about 242,000 square mles.
The river originates in the Rocky
Mount ai ns of Col orado and Wom ng,
fl ows southwest about 1,400 mles, and
termnates in the @Qulf of California.
The system consists of portions of
seven States: Arizona, California,
Col orado, New Mexico, Nevada, U ah, and
Womi ng. The drainage area was divided
into ten sub-basins for the purpose of
this report.

The major tributary streams selected
as reporting areas in the Upper Col o-
rado River Basin are: G een River
(Wom ng, Utah, Colorado); Upper Min
Stem (Col orado, Utah); and San Juan-
Col orado (Col orado, New Mexico, Ut ah,
Arizona).

Six tributary areas in addition
to the mainstream were selected in
the Lower Colorado River Basin: Little
Col orado River (Arizona, New Mexico);
Virgin River (Uah, Arizona); Middy
River (Nevada); Bill WIlians River
(Arizona); Gla River (Arizona, New
Mexi co); and remmining areas in
Arizona, Nevada and U ah.

The outflow point and drainage area
for each is shown in Table CI. The
boundaries of the reporting areas are
shown on the frontispiece map. A brief
description of each reporting area
fol | ows.

Upper Colorado River Basin

G een River, Woning-Col orado- Ut ah:
The Green River reporting area com
prises about 44,800 square miles in
sout hwestern Womi ng, northwestern
Col orado, and northeastern and east-
central U ah.

Principal tributaries of the Geen
River are Blacks Fork, Henry's Fork,
Hams Fork, and Big Sandy Creek in
sout hwestern Wom ng; Yanpa and Wite

Rivers on the western slope of the
Continental Divide in northwestern
Col orado; and the Price, Duchesne, and
San Rafael Rivers in eastern Utah.
These streans are fed by nunerous
headwat er | akes.

The largest towns in the reporting
area are Rock Springs and Green River
in Womng; Vernal and Price in Uah;
and Craig, Steanboat Springs, and
Meeker in Col orado.

M neral production is the major
i ndustry. Ol and natural gas are of
primary inportance, as are coal,
gil sonite, asphalt, and trona. (soda
ash). Thernmal electric power produc-
tion is becomng an increasingly
i mportant industry,

Agriculture ranks near mneral
production in inportance to the |ocal
econony. Agricul tural devel opment is
centered around |ivestock production,
primarily beef cattle and sheep.
Because of a short grow ng season,
crop production is limted largely to
smal| grain, hay, and pasture. These
crops are used as winter |ivestock
feed and conpl enent the vast areas of
public grazing |ands.

Irrigation consunptive use accounts
for about 75 percent of the total
water use in the Geen River reporting
area. Nearly 670,000 acres of |and
are irrigated in an average year.
Large exports of water are made to the
Geat Basin in Uah.

Upper Main Stem Col orado- U ah: The

Upper Main Stem reporting area is
drained by the Colorado River and its
tributaries above the nouth of the
G een River. Principal tributaries
are the Roaring Fork, Gunnison, and
the Dol ores Rivers. The Upper Min
Stem reporting area consists of 26,200
square mles, wth about 85 percent of
the area in Colorado and the remainder
in Uah.



Grand Junction, Montrose, and
Glenwood Springs are the principal
towns in Colorado. Moab is the only
major community in Utah.

Mineral production is the predomi-
nant industry. This area is the
Nations chief source of molybdenum and
is a major source of vanadium, uranium,
lead, zinc, coal, and gilsonite.

In the Upper Main Stem reporting
area, as in that of the Green River,
agriculture centers around product ion
of Livestock which feeds on irrigated
lands to complement the large areas of
rangeland. There is somewhat more
diversification of crops in the Upper
Main Stem, however, with some major
land areas devoted to corn, beans,
potatoes, table vegetables, and
fruit. This diversification is made
possible by climatic and topographic
conditions which create favorable air
drainage and minimize frost damage.

Irrigation consumptive use accounts
for over half the water use in the
Upper Main Stem reporting area. In an
average year about 550,000 acres of
land are irrigated. A considerable
amount (almost one-third of the total
basin use) of water is exported to
serve agricultural and municipal needs
on the eastern slope of the Continental
Divide in Colorado.

San Juan-Colorado: The San Juan

reporting area is drained by the
Colorado River and its tributaries
below the mouth of the Green River and
above Lee Ferry, Arizona. The largest
of the tributary streams is the San
Juan River which heads on the western
slope of the Continental Divide in
southwestern Colorado. Principal
tributaries of the San Juan River
are the Navajo, Los Pinos, Animas, and
La Plata Rivers. The other main
tributaries in the basin are the
Dirty Devil, Escalante, and Paria
Rivers which drain a portion of the
eastern slope of the Wasatch Plateau
in Utah. The reporting area includes
about 38,600 square miles in portions
of Utah, New Mexico, Arizona, and
Colorado.

The largest towns are Durango and
Cortez in Colorado; Monticello and
Blanding in Utah; and Farmington in New
Mexico. Page near Glen Canyon Dam, is
the only community of significant size
in Arizona. Most of the remaining
Arizona portion is in the Navajo Indian
Reservation.

Mining and agriculture form the
economic base for the San Juan-Colorado
reporting area. The agricultural
development is similar to that of the
Upper Main Stem with most of the
cropland devoted to livestock feeds bu't
with production of diversified market
crops on lands with favorable air
drainage. The main market crops are
fruit, vegetables, and dry beans.
Oil, natural gas, and coal are the
most important minerals produced.
Thermal elecric power production is
increasingly important to the economy
of the area.

Irrigation accounts for the largest
use of water, nearly 80 percent of the
San Juan reporting area use. About
250,000 acres of land are irrigated in
an average year.

Lower Colorado River Basin

Mainstream below Lee Ferry, Arizona-

California-Nevada: The Colorado River

has a length of over 700 miles and a
drainage area of 132,300 square miles
within the Lower Colorado River system
in the United States. The river flows
from Lee Ferry to the headwaters of
Lake Mead through the spectacular
canyons of northern Arizona, including

the Grand Canyon . Diversions are made
at Lake Mead to the rapidly expanding
North Las Vegas-Las Vegas-Henderson-
Boulder City area for municipal and
industrial purposes. The river below
Lake Mead courses through canyons and
broad alluvial valleys interspersed
with bordering groups of mountains.
Lakes Mohave and Havasu provide flood
control and regulatory storage below
Lake Mead. Lake Havasu also provides a
forebay for pumped export to the

Metropolitan Water District of Southern



California. Lake Mohave reregulates
Hoover Dam releases for power produc-
tion and for deliveries to Mexico.
Lesser structures downstream include
Senator Wash, Laguna, Headgate Rock,
Palo Verde, Imperial, and Morelos
Dams. Senator Wash and Laguna Dams
provide very limited amounts of
reregulation capacity while the others
are used principally for diversion.

Diversions below Lake Mead for
agriculture, municipal and industrial,
power, export, and other purposes are
of the magnitude of 8.5 to 9.5 million
acre-feet annually. A portion of these
diversions is satisfied from upstream
return flows. Yuma and Lake Havasu
City in Arizona, and Needles and Blythe
in California are the major cities
along the mainstream below Lake Mead.
Current irrigated lands adjacent to the
mainstream are estimated to cover
approximately 395,000 acres. There has
been a significant annual increase in
the diversions for municipal and
industrial purposes, particularly from
Lake Mead to the metropolitan Las Vegas
area in Nevada.

Little Colorado River, Arizona-New
Mexico: The Little Colorado River
drainage area occupies a large part of
northern Arizona and a portion of
west-central New Mexico. It origi-
nates on the north slopes of the
White Mountains about 20 miles above
Springerville, Arizona. The river has
a mainstream length of about 356 miles
and joins the Colorado River on the
east boundary of Grand Canyon National
Park about 78 miles downstream from
Glen Canyon Dam.

A series of saline springs near the
mouth produce an estimated 160,000
acre-feet of water annually. The USGS
gaging station near Cameron, Arizona,
is located on the Navajo Indian Reser-
vation about 45 miles upstream from the
mouth.  Streamflow is undependable and
erratic and is subject to flash floods
of considerable magnitude. Flow at the
gaging station during the 1976-80
period varied from 69,570 acre-feet in
1977 to 472,700 acre-feet in 1979.
Only minor development of the ground

water has occurred because of low
yields and poor quality. Excessive
erosion and sediment deposition plague
the area. Agriculture is concentrated
along the mainstream in the upper
reaches of the river, on Silver Creek,
a southern tributary, and on the Zuni
River in New Mexico. Current irri-
gated lands in the basin are estimated
to include approximately 58,000 acres.
Irrigated acreage in the basin is
subject to variation because of fre-
quent water shortages and inadequate
storage facilities. Population is
predominately rural with a relatively
large Indian segment. Principal
cities include Flagstaff, Winslow, and
Holbrook in Arizona, and Gallup and
Zuni Pueblo in New Mexico. Leading
industries include tourism, recreation,
manufacturing, mining, and forest
products.

Virgin River, Arizona-Utah: The Virgin

River originates in western Kane
County, Utah. It flows southwesterly
through the southwest corner of Utah
and the northwestern corner of Arizona
and empties into the northern extremity
of the Overton Arm of Lake Mead in
Nevada. The selected outflow point is
the long-term USGS gaging station at
Littlefield, Arizona, which is about 36
miles upstream from Lake Mead and about
10 miles above the Arizona-Nevada State
line. The river is fed chiefly from
tributaries heading in the southern
high plateaus and mountains in Utah.
Several springs contribute water to the
river at a relatively uniform rate.
The two most significant of these
springs are located near LaVerkin,
Utah, and Littlefield, Arizona, and
both are highly saline. Agricultural
and municipal developments in Nevada
below the selected outflow point are
included in “remaining areas ," as shown
on the frontispiece map.

The major irrigated areas are
located in the LaVerkin-Hurricane-St.
George-Santa Clara areas of Washington
County, Utah, and in the Littlefield
area of Mohave County, Arizona. There
are small irrigated areas scattered
throughout. Irrigated lands in 1980



were estimated to include approxi-
mat el y 20, 000 acres. G ound water has
been developed to a limted degree.
Popul ation is predomnately rural wth
St. George, Utah, being the principal
city in the basin. Zion National Park,
| ocated near Springdale, Uah, attracts
many visitors each year.

Middy River, Nevada: The Muddy River,

atributary of the Virgin River prior
to the existence of Lake Mead, origin-
ates from warm springs in northern
Clark County, Nevada, about 10 mles
northwest of Gendale. The river flows
sout heasterly for about 30 mles and
term nates at the northwestern extrem
ity of the Overton Arm of Lake Mead
near Overton, Nevada. Meadow Val | ey
Wash, the mmjor tributary of Middy
Ri ver, originates in northeastern
Lincoln County and flows south to
join the parent stream at d endal e.

The USGS gagi ng station near d endale
is about 2.4 niles downstream from
Meadow Val | ey Wash. Qutflow varies
little from year to year. Meadow
Val | ey Wash, although perennial in
the vicinity of Caliente, is normally
dry in the last 50-nile reach above
d endal e. Estimated irrigated | ands
covered approximately 10,000 acres in
1980. The entire basin is sparsely
popul at ed.

Bill WIllians River, Arizona: The Bill
Wlliams River is forned by the ner-
gence of the Big Sandy and Santa Maria
Rivers about 7.5 niles above Al ano
Dam The river above Al ampo Dam drains
an area of about 4,700 square mles
from small, rough nountain ranges and
intervening valleys in parts of Mbhave,
Yunm, and Yavapai Counti es. Al ano Dam
and Reservoir, a flood control struc-
ture conpleted in 1968, was built to
protect downstream devel opnent al ong
the Colorado River. A mninumpool is
mai ntai ned for recreation and gane
managenent  pur poses. Rel eases up to a
maxi mum of 2,000 cfs from the allocated
conservation pyo ! above the mninmm
pool are coordinated with releases from
nMei NSt ream reservoirs. Rel eases from

Al anb Dam and runoff fromthe inter-
vening area flow westerly and enter at
the lower end of Lake Havasu just above
Par ker Dam Current irrigated |ands
are estimated to include approxi-
mately 10,000 acres. The limted
devel opment  in the basin is dom nated
by copper mining at the unincorporated
town of Bagdad. A large portion of the
water supply in the basin is obtained
from ground wat er punpage. Rel eases
from Alanbo Dam during the 1976-80
period varied from 17,350 acre-feet in
1977 to 644,500 acre-feet in 1980.

Gla River, Arizona-New MeXico: The

Gla River is the largest tributary
to the Colorado River in the Lower
Col orado River system The drai nage
area extends from the Continental
Divide in New Mexico to the river's
nouth near Yuma, Arizona. El evations
in the basin range fromnearly 12, 000
feet in the eastern nountains to about
150 feet at the nouth. The sel ect ed
outflow point for the basin is at
Pai nted Rock Dam a flood control
structure | ocated about 20 mles west
of Gla Bend, Arizona. The drai nage
area above Painted Rock Dam is about
50,900 square miles, of which 5,600
square mles are in New Mexico and
1,100 square mles in Mexico. The dam
was constructed to protect agricultural
and urban devel opnents downstream
Nearly three-fourths of the popu-
lation of the Lower Colorado River
systemreside in the Gla River Basin
in the netropolitan Phoenix and Tucson
ar eas. I ndustry and recreation play a
large part in the econony. About
two-thirds of the agricultural develop-
nment in the Lower Col orado River system
is located in the Gla River Basin.
This devel opnent is concentrated in the
central area of Maricopa, Pinal, and
Pima Counties and is supported to a
| arge degree by a long-term overdraft

of the ground-water resources. Esti -
mated irrigated lands in 1980 include
approxi mately 987,000 acres. Near | y

all of the surface water resources in
the basin have been devel oped for
decades. Except for nmajor flood



events, such as occurred in 1979 and
1980, inflows to the Colorado River
mainstream are negligible. Rel eases
through Painted Rock Dam in water year
1980 totaled 2,385 000 acre-feet with
only approximately 1,720,000 acre-feet
reaching the Colorado River.

Remmining area in Arizona, Nevada, and

Utah: Development away from the
Colorado River nmminstream is limted by
the availability of water and the
rugged terrain. In the Boulder Gity-
Las Vegas area there has bheen a signif-
icant increase in the nmunicipal and
industrial demand for water. Construc-

tion on the second stage of the South-

ern Nevada Water Project began in 1977
and continued through 1980. Conpl etion
of the project wll allow Nevada to use
its conplete entitlement from the
Col orado River.

Most of the irrigated lands in
this area are located in the |ower
reach of the Virgin River and Las Vegas
Valley in Nevada, on Kanab Creek in
Arizona and Uah, and the |ower por-
tions of the Gla and Bill WIlliams
Rivers in Arizona. Current irrigated
lands are estimated to include approx-
imtely 47,000 acres. North Las Vegas,
Las Vegas, Henderson, and Boulder City
in Nevada, and Kingman and Wlliams in
Arizona are the leading cities.



Terminology

The Colorado River is not only one of
the nost highly controlled rivers in
the world, but is also one of the nost

institutionally enconpassed. A nulti-
tude of legal documents, known collect-
ively as the "Law of the River,"

affect and always dictate its manage-

ment and operation. Maj or docu-
ment s include

Col orado River Conpact 1922

Boul der Canyon Project Act - 1928
California Limtation Act - 1929

California Seven Party Agreenent -
1931

Mexi can Water Treaty - 1944

Upper Col orado River Basin Conpact -
1948

Col orado River Storage Project Act -
1956

United States Supreme Court Decree in

Arizona v. California - 1964

Col orado River Basin Project Act -
1968

Mnute 242 of the International Bound-
ary and Water Conm ssion, United

States and Mexico - 1973
Col orado River Basin Salinity Control
Act - 1974

The Colorado River system is defined
in the "Colorado River Conpact of 1922
as ". . . that portion of the Col orado
River adits tributaries within the
United States," whereas the Col orado
River Basin is defined as ". . . all of
the drainage area of the Colorado River
system and all other territory within
the United States of Anerica to which

waters of the Colorado R ver system
shal | be beneficially applied.” The
conmpact. divided the Colorado River

Basin into two sub-basins - the "Upper
Basin" and the "Lower Basin," with Lee
Ferry as the division point on the
river. Lee Ferry, located in Arizona,
is a point in the nainstream 1l mle
bel ow the mouth of the Paria River.
For the purpose of this report, the

10

t he decr ee,

Geat Dvide Basin, a closed basin in
Womng, and the White River in Nevada
have not been considered as part of the
Col orado River system Diversions from
the systemto areas outside its drain-
age area are considered herein as
exports and have not been classified as
to types of use.

Beneficial consunptive use is
normal |y construed to nmean the consunp-
tion of water brought about by human

endeavors and in this- report includes
use of water for nmunicipal, industrial,
agricultural, power generation, export,
recreation, fish and wildlife, and
other purposes, along with the assoc-
iated losses incidental to these
uses.

The storage of water and water in
transit may also act as |osses on the
system al t hough normal Iy such water is
recoverable in tine. Qualitatively,
what constitutes beneficial consunptive
use is fairly well understood; however,
an inability to exactly quantify these
uses has led to various differences of
opi ni on. The practical necessity of
adm nistering the various water rights,
apportionments, etc., of the Col orado
River has led to definitions of con-
sunptive use or depletions generally in
terms of "how it shall be neasured.”
The Upper Col orado River Basin Conpact
provides that the Upper Colorado River
Commi ssion is to determ ne the appor-
tionnent made to each State by "
the inflowoutflow nethod in terms of
mannmade depletions of the virgin flow
at Lee Ferry There is further
provision that the measurement nethod
can be changed by unani mous action of
the Conmi ssi on. In contrast, article
I(A) of the decree of the Supreme Court
of the United States in Arizona v-
California defines, for the purpose of
"Consunptive use neans
diversions from the stream | ess such
return flows thereto as are avail able
for consunptive use in the United



States or in satisfaction of the
Mexi can Treaty obligation.” Nearly al
the water exported from the Upper
Col orado River systemis neasured;
however, the remaining beneficial
consunptive use, for the nost part,
nust be estimated using theoretica
met hods and techni ques. In the Lower
Colorado River systemtributaries to
the mainstream simlar methods nust be
enpl oyed to determ ne the anount of
wat er consunptively used

Reservoir evaporation loss is a
consunptive use associated with the

beneficial use of water for other
pur poses. For the purpose of this
report, main stem reservoir evaporation

is carried as a separate itemfor the
Upper and Lower Basins

Channel |osses within the system
are normally construed to be the

1

consunptive use by riparian vegetation
along the stream channel (or conveyance
route) and the evaporation fromthe
streamls water surface and wetted
material s. Seepage from the stream
normal |y appears again downstream or
reaches a ground water aquifer where it
may be usable again. A decided lack of
data and acceptabl e met hodol ogy al ong
with the intermttent flow characteris-
tics of many Southwest streans conbine
to make a reasonabl e determ nation of
channel loss difficult. Channel |osses
have not been estimated for this report
within the Upper Basin nor on the
tributaries of the Lower Colorado River
mai nstream Channel | osses on the
mai nstream bel ow Lee Ferry have been
estimated primarily by the inflow
outfl ow met hod



Methodology and Data Adequacy

This report is based al nost entirely
on data obtained from ongoing prograns
and current reports. Quantitative
measurenents of water use were used
wherever available, but the mgjority of
the basin water use was theoretically
cal cul at ed. The followi ng sections'
describe these cal cul ations for both
the Lower Colorado River Minstream and
the Upper and Lower Col orado River
Basin tributaries.

Colorado River Basin Tributaries

In the tributary areas of the basin,
records of diversions and return flows
are not conplete enough to allow direct
calculation of consunptive water use.
Theoretical and indirect methods of
estimating consunptive use nust. then be
relied upon. In the New Mexico portion
of the Gla River Basin, the annual
consunptive use of water is reported by
the New Mexico Interstate Stream
Conmmi ssion, pursuant to article VI1 'of

the March 9, 1964, decree of the United

States Suprene Court
California, et al.

in Arizona v.

Agricul ture: About 85 percent of the
consunptive use in the areas tribu-
tary to the Colorado River mainstream
is for irrigated agriculture. The
annual irrigated acreage of nost
crops grown within each reporting area
was estimated from information pub-
lished in the yearly State Agriculture
Statistics. Irrigated pasture and
some mnor crops not reported by the
State statistics were estimated from
information in the 1978 National Census
of Agriculture with supporting informa-
tion fromthe conprehensive franmework
study and various other local reports.
The total irrigated acreage values for
the Upper and Lower Basins are shown in
tables UC-7 and LG9, respectively.
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Since nost of these data were
presented on a county basis, it was
necessary to separate them into smaller
reporting areas for conputational
purposes.  This was acconplished using
land inventory nmaps and rel ationships
devel oped for the conprehensive frane-
wor kst udy.

These sub-basins generally follow
tributary stream basin and State
boundari es. A representative climtic
station was selected for each sub-
basi n. Using historical records of
tenperature, precipitation, and frost
dates, a consunptive use rate was com
puted for each major crop in each of
the reporting years, For the purpose
of this report, the consunptive use
rates were conputed using the modified
Bl aney-Cri ddl e evapotranspiration
formula in the version described in the
Soi | Conservation Service Techni cal
Rel ease No. 21, "Irrigation Water
Requirements,"” revised Septenber 1970.
Irrigation consunptive rates were
determned by subtracting the effective
precipitation fromthe consunptive use
rates. Effective precipitation was
computed using criteria described in
the U S. Departnent of Agriculture,
Agricultural Research Service, Techni-
cal Bulletin No. 1275. The val ues of
irrigation consunptive use rates were
applied to the estimates of irrigated
acreage to yield the final values of
irrigation consunptive use.

An exception to this procedure
occurred in the Lower Basin in the "low
desert” regions of Arizona and Nevada
where the Blaney-Criddle formula was
used to estinmate the crop consunptive
use. Thi s departure was based on
the research results of Leonard Erie,
et. al. Seasonal crop consunptive use
factors ("K') for the lower elevation
desert areas were selected from Conser-
vation Research Report Nunmber 29,
"Consumptive Use of Water by Mjor



Crops in the Southwestern United
States," issued May 1982 by the United
States Department of Agriculture.

Effective precipitation was derived
fromcriteria developed for the area by
Wayne D. Criddle, former Uah State
Engi neer

These theoretical consunptive use
cal cul ati ons were based on the assunp-
tion of full water supply during the
Crop grow ng season. However, it is
estimated that in an average year about
37. percent of the irrigated lands in
the Upper Basin receive less than a
full supply of water, either due to
| ack of distribution facilities or
junior water rights. The degree to
whi ch these |ands suffer shortages
varies wdely fromyear to year,
depending in large part on the nagni-
tude of runoff. For this study, an
estimate of the short supply service
| ands was nade for each sub-basin,
primarily on the basis of reports and
investigations collected for the
conprehensive framework study. A
streamflow gaging station was selected
within each sub-basin and the nagnitude
of the recessional portion of the
annual hydrograph was used as an index
to select the date at which consunptive
use cal cul ations should be termn nated
for the short supply Iands

Conprehensive framework studies of
the incidental consunptive use of water
associated with irrigation indicated
that this use varied between 5and 28
percent of the irrigation consunptive
use depending upon the location of the
study area within the Col orado Basin.
These percentages were used in the
Upper Basin and an average value of 15
percent was used in the Lower Basin to
adjust the calculated consunptive
use.

The agricultural data is generally

adequate for use in this report. Wth
t he exception of Utah, each state
prepared annual county irrigated

acreage estimates of the harvested
crops during the reporting period.
These statistics are assuned to be
reliable. The irrigated pasture values
were based largely on the 1978 Nati onal
Census of Agriculture since the State
statistics do not include pasturel and.
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Due to the length of tine between
reporting dates, this itemneeds to be
consi der ably strengthened. In this
regard, Wom ng and New Mexi co have
initiated aerial photographic mapping
of their State's irrigated acreage to
verify the annual statistical sanpling
O her areas of agricultural data
col lection which need to be updated and
verified are (1) 'the consunptive water
use of lands which receive less than a
full seasonal supply of irrigation
water and the areal extent of these
| ands, and (2) theanount of incidenta
seepage and phreatophytic | osses
associated with irrigation

Reservoir Evaporation: A conpr ehen-

sive li1sting was devel oped of all
reservoirs in the Colorado River Basin
which included the latitude, elevation,
and surface area at total capacity for
each reservoir

Mont hly content records were ob-
tained for those. reservoirs for which
records are available. The average
annual water-surface area was deter-
m ned for each year of the reporting
period. For those reservoirs |acking
records, a "fullness factor" was
estimated on the basis of reservoir use
and historical hydrologic conditions.
These "fullness factors" were then used
to obtain estimates of average annual.
water-surface area for the unreported
reservoirs.

For the majority of the basin,
historical evaporation rates were used
to determne reservoir evaporation.

In the Upper Basin, regression
equations relating gross annual evap-
oration to elevation, latitude, and
climatic subarea were developed for
each of the reporting years. In the
Lower Basin, evaporation values were
calculated for each climtic subarea.
Account was taken of precipitation and
runoff salvage to determ ne net evapor-
ation rates. The net evaporation rates
were applied to the estimates of
average annual water-surface area to
yield the values of annual reservoir
evaporation

An exception to this procedure was
the determ nation of evaporation from
the main stem reservoirs shown in



table UCI. Predeterm ned average
evaporation rates were applied to
historical surface areas to yield
val ues of evaporation on a nonthly
basi s.

Adequate data exist to allow a
reasonably accurate estinmate of the
basi n evaporati on. Both an increase
in the nunber of evaporation stations
and abetter estimate of the surface
area of the unmeasured reservoirs would
i mprove the evaporation cal cul ations.

St ockpond Evaporation and Livestock:
St ockpond surface areas wereestimated
from the May 1975 SCS publication,
"Livestock Water Use." The subbasin
stockpond areas were subdivided by
State and basin using the |ivestock
popul ation distribution. The sane
procedure used to calculate the unnea-
sured reservoir evaporation was used to
estimte the stockpond evaporation.

Li vestock population data were
taken from annual State Agriculture
Statistics and the 1978 Census of

Agriculture. Li vest ock popul ation
data included cattle, sheep, horses,
hogs, and pigs. Consunption rates for
the various livestock were derived from
various reports, including the SCS
publication, "Livestock Water Use,"
May 1975.

Stockpond and |ivestock data are
adequate to prepare an estimate of this
use. Considering the small amount of
water use, any refining effort would be
best spent on the irrigation or evap-
oration categories.

M neral Resources: Arizona, |eads the
nation in the production of copper and
the net water use for its production
represents about 90 percent of the
total water use for mneral resources
in the Lower Basin. The Upper Basin
uses water in the production of numer-
ous mnerals in addition to energy-
related materials such as oil and
natural gas.

Estimates of the water consunptively
used were based largely on current
and previous reports of the Bureau of
Mnes. These reports include the gross
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tonnage produced and the water consuned
per ton of production.
The Bureau of Mnes data should

be quite adequate; however, in sone

cases, inportant production data was
withheld for privacy reasons. |n these
i nstances, earlier reports and the

conprehensive framework study were used
to estimate the water use.

Information regarding the annual
use of water by the m neral resource
i ndustry was generally inadequate.
I nformati on over 10 years old was the
best available for certain mneral
production and unit water quantity
requirenents and the accuracy of such
infornmation may be in doubt. Mich of
the data was not listed by county,
whi ch caused difficulty in disaggre-
gating the data into tributary areas.

Thermal Electric Power: The net use of

water for the production of thermal
electric energy from the tributaries of
the Colorado River Basin was estimted
from records obtained fromthe various
power conpanies in the Basin. These
records were conplete and were judged
to be accurate.

Muni ci pal and Industrial: The basis
for estimating municipal and industrial
uses was the urban and rural population
within the reporting areas. Pr epar a-

tion of annual population estinates was
gui ded by the 1970 and 1980 censuses,

various State and county statistical
reviews, and reports which included
popul ation estimates for |ocal areas.

The yearly population estinmates for
t he Upper and Lower Basins are shown
in tables UC-8 and LC-10, respectively.
Water withdrawal rates for urban and
rural uses in the various reporting
areas were derived from available
studies in the netropolitan areas,
State Water Plan reports, and Bureau of
Recl amation technical gui del i nes.
These withdrawal s were then converted
to depletions wusing average basin
consunptive use factors.

The 1980 popul ation of the Col orado
River system estimated at about 3.8
mllion, 1is increasing at an annual



rate of nearly 5 percent. A | arge
portion of the population resides
within Mricopa and Pinma Counties,
Arizona, and in Cark County, Nevada.
Sixty percent of the Upper Basin and
about 20 percent of the Lower Basin
popul ation were classified as rural

with a significantly smaller per capita
use of water.
Both the urban and rural areas have

probl em of providing an
current and future water
supply for a growing population in a
wat er - short area. As a result of
al nost  continuous studies concerning
these problenms, adequate production and
ef fluent records are usually available
to adequately assess water use.

t he nut ual
adequat e

Exports: Nearly all the transbasin
exports from the Colorado Basin were
measured and reported by the Geol ogi cal
Survey, or |ocal water conm ssioners
and users. The remai nder were esti-
mated on the basis of past records and
capacity of facilities. Due to the
hi gh degree of neasurenent, this area
of basin consunptive use is considered
to be quite accurately determn ned.

Lower Colorado River Mainstream

The annual consunptive use of water
fromthe Col orado River nminstream by
the States and exports from the system
were taken from the Bureau annual
report entitled "Conpilation of Records
in Accordance with Article V of the
Decree of the United States in Arizona
v. California." The estimated Col o-
rado River conponent of the conbined
surface and subsurface return flows
accruing to Las Vegas Wash and dis-
charging into Lake Mead, as taken from
the report, is credited to Nevada's
muni cipal and industrial water uses.
Unneasured subsurface return flows were
estimated bel ow Hoover Dam based
partially on prelimnary information
supplied by the Task Force on G ound-
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Water Return Flows. Al'l unmeasured
subsurface return flows were credited
to the irrigation water use taken from
the Article V report, and were divided
between California and Arizona based on
their respective irrigation diversions.

Gross evaporation from Lake Mead
is estimated by the USGS and published
in its annual Water Resources Data
reports. Net evaporation for Lake Mead
is estimated by subtracting precipita-
tion at nearby Boulder City, Nevada,
from the gross evaporation. Net
evaporation from Lakes Mhave and
Havasu and Senator Wash Reservoir was
derived from avail abl e evaporation and
precipitation records and operating
data.

Annual channel |osses were estinmated
as the inflow or outflow necessary to
bal ance a sinplified water budget for
the Lee Ferry to Hoover Dam and Hoover
Dam to International Boundary reaches.
Channel | osses include evaporation,
seepage, phreatophyte consunptive use,
and bank storage.

The accuracy of flow measurenents
of the Colorado River mainstream for
use in determning the channel |osses
values in table LG 1 is in question.
The gage error of an "excellent" USGS
flow gage is 5 percent. Actual flow at

Lee Ferry, Hoover Dam or to Mexico may
therefore vary approxi mately 400,000
acre-feet per year from values supplied

by the USGS. Such inaccuracies, though
a very small percent of total flow,
will have dramatic effects on apparent
channel 1o0ss conputations.

The annual |and use, water supply,
and water use information being gath-
ered for the operation, nmaintenance,
and administration of the Colorado
Ri ver nmai nstream bel ow Lee Ferry is
beli eved to be generally adequate in
quantity, quality, and extent. These
data are under constant review and are
bei ng continual |y upgraded. Studi es
and programs are in progress to remedy
a lack of data on return flows from
mai nstream di versions.



Beneficial Consumptive Uses and Losses

A sunmary table of the Col orado
River systemtotal annual water uses,
1976-1980, by States and basins is
shown on page vi. Tables G2 through
C-6 show on a yearly basis the sane
information broken down by State,
basin, and type of use. \Water use
within the selected reporting areas is
di scussed bel ow.

Upper Colorado River Tributaries

Sumaries of estimted annual
consunptive uses and |osses in the
Upper Col orado River Basin for each of
the reporting years, broken down by
State, reporting area, and type of use
are shown in tables UC-2 through UC 6.
Estimated main stem reservoir evapora-
tion is shown in table UCI.

Upper Basin consunptive use in-
creased from 2.9 mllion acre-feet
in 1976 to about 3.3 million acre-feet
at the end of the reporting period,
largely due to water use increases in

irrigated acreage, thernal electric
power generation, and transbasin
exports.

Agricul tural uses accounted for
about 65 percent of the total Upper
Basi n consunptive uses and | osses.
Irrigated acreage increased from
1,430,000 acres in 1976 to 1,480,000
‘acres in 1980, largely due to the
establ i shnent of the Navajo Indian
Irrigation Project in New Mexico and an
increase in the estimate of the irri-
gated pasture in Wom ng. Changes in
climtic conditions produced additiona
variation in consunptive use

Water use for thermal electric power
generation doubled during the reporting
period as it did during the 1971-1975
period. I ncreases in production at
four recently constructed plants,
San Juan, Navajo, Jim Bridger, and
Huntington, and the additional con-
struction of the Hunter and Craig
plants accounted for the increase.
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Transbasin exports, the second
| argest Upper Basin use, showed great
year-by-year variation during the
reporting period. Exports were reduced
during 1977 due to the Basinw de
drought conditions, increased to a
record 850,000 acre-feet in 1978, and
reduced in 1979 and 1980 apparently due
to an abundant water supply on the
eastern slope of the Rocky Muntains.

The 1977 drought conditions deserve
some mention in this report due to the
great inmpact on irrigated agriculture.
A very poor spring runoff resulted in
a decrease in the acreage of planted
crops. Lands which were supplied
by reservoirs having sufficient carry-
over storage received a fairly con-
sistent water supply during the irriga-
tion season. Lands which did not have
sufficient supply had production vyields
20 to 40 percent less than in norma
years. The estimted 1977 water use
for irrigation was 30 percent |ess than
other years, a difference of about
600, 000 acre-feet.

Lower Colorado River Mainstream

Table LC-1 shows nainstream reser-
voi r evaporation and channel |osses
and table LC 3 shows water uses along
the lower Colorado River mainstream and
flood plain including water passing to
Mexi co.  Water passing to Mexico is
made up of deliveries in satisfaction
of the Treaty, deliveries made pursuant
to Mnute No. 242, Gla River flood
rel eases, regulatory waste and antici-
patory flood control releases fromthe
mai nst ream Table LC-2 summarizes the
total water use in the Lower Basin
excluding the mainstream evaporation
and channel |osses.  Mainstream reser-
voirs gained about 3.3 million acre-
feet of surface storage during the
S-year reporting period. VWt er sup-
plies necessary to neet the mainstream
wat er use canme principally from the



regul ated rel eases from Lake Powel |l
at den Canyon Dam

Annual reservoir evaporati on
consuned between 1.0 and 1.2 million
acre-feet. Apparent channel | osses
ranged from 90,000 acre-feet in 1976
and 1977 to 430,000 acre-feet in 1979.
Note that apparent channel |osses were
calculated over the entire Lee Ferry to
International Boundary reach instead
of only the Davis Damto International

Boundary reach as in the 1971-75
report.
Total rmainstream depletions de-

creased from 1976 to 1980, from6.1 to
5.8 mllion acre-feet, with mninmm
depletions of 5.7 mllion acre-feet in
1979. This reflects decreases of
140,000 acre-feet for irrigation
depletions and 130,000 acre-feet for
exports to California from 1976 to
1980. Depletions for irrigation in
1980 were 1.6 mllion acre-feet and
exports to California were 4.2 mllion
acre-feet the same year.

However,  muni ci pal and industrial
water use, including thermal power-
plants in Nevada and Arizona, increased

depletions 18 percent from 123,000
acre-feet to 150,000 acre-feet in the
5-year period. Mich of this demand is
within the rapidly expanding popul ation
area of southern Nevada.

Lower Colorado River Tributaries

Tables LG4 through LC-8 show yearly
water uses by tributary area, State,
and type of use. Onsite consunptive
use in 1976 was estinmated to be about
4.1 mllion acre-feet. By 1980,
consunptive use was about 4.8 mllion
acre-feet as a result of a substantial
increase in both irrigated acreage and
popul ation. Most of the increase in
water use, irrigated land, and popul a-
tion has occurred in the Gla River
basi n.

17

Significant ground water usage
occurs in Arizona, Nevada, and New
Mexi co. For the purpose of this

groundwat er overdraft has not
in the conputa-

report,
been taken into account

tion of tributary consunptive use.
Also tributary channel 1loss and
sal vage were not eval uat ed. It should
be noted, however, that present ground
wat er overdraft in Arizona has been
estimated to be approximately 2.2
mllion acre-feet per year.

Consunptive use for the irrigation

of crops represents between 80 and 85
percent of the total water use in
the Lower Colorado tributary areas.
Esti mat ed annual consunptive use per
area for the Lower Basin during the
S-year period averaged about 3.5
acre-feet per acre, varying from
approxi mately 1 acre-foot per' acre in
parts of New Mexico to over 4 acre-feet
in the western portion of the basin.
Estimated crop consunptive use varied
considerably fromyear to year on the
basis of climatic conditions, from a
low of 3.3 nmillion acre-feet in 1976 to
a high of 3.8 mllion acre-feet in
1980. Irrigated |ands anounted to
1,067,000 acres in 1976, decreased
to 1,037,000 acres in 1978, and in-
creased to 1,132,000 acres in 1980.

The consunptive use of water for
muni ci pal and industrial purposes is
estimated to have increased from
approxi mately 444,000 acre-feet in 1976
to approxi mately 500,000 acre-feet in
1980.

Water supply conditions were charac-
terized by near normal runoff in 1976,
exceptional ly poor runoff in 1977, and
extrenely large runoff in 1978, 1979,
and 1980. In addition to replenishing
storage reservoirs in the basin, the
1978 through- 1980 runoff produced an
outfl ow bel ow Painted Rock Dam of as
high as 2,385,000 acre-feet during
1980.
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TABLE C-1

Drainage Area by States (and Mexico) and Major Tributary Streams

Units = 1,000 Square Miles

Major Tributary Streams and

Their Selected Outflow Points Wyoming Colorado Utah New Mexico Arizona Nevada California Mexico Total
Green River at Colorado River

Confluence, Utah 17.1 10.6 17.1 - - - - - 44.8
Upper Main Stem at Green

River Confluence, Utah - 22,2 4,0 - - - - - 26,2
San Juan-Colorado at Lee

Ferry, Arizona - 5.8 16,2 9.7 6.9 - - - 38.6
Little Colorado River

near Cameron, Arizona - - - 5.3 21.2 b - - 26.5
Virgin River at Little-

field, Arizona - - 3.0 - 1.9 0.2 - - 5.1
Muddy River near

Glendale, Nevada - - - - - 6.8 - - 6.8
Bill Williams River below

Alamo Dam, Arizona - - - - 4.7 - - - 4.7
Gila River below Painted

Rock Dam, Arizona ~ - - 5.6 44,2 - - (1.1) 49.8
Mainstream and Remaining

Areas in Lower Basin - - 0.6 - 28.3 6.9 3.6 (0.1) 39.4
Colorado River System

at Southerly International

Boundary 17.1 38.6 40.9 20.6 107.2 13.9 3.6 (1.2) 241.9
Colorado River System

above Lee Ferry 17.1 38.6 37.3 9.7 6.9 - - - 109.6
Colorado River System

below Lee Ferry B - 3.6 10.9 100.3 13.9 3.6 (1.2) 132.3
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TABLE C-2

Summary of Estimated Water Use by States and Types of Use

1976
(1,000 acre-feet)

Estimated Beneficial Consumptive Uses and Lossesl/

Municipal Fish and Export Export

Reservoir Irrigated and Wildlife Outside Within
State Evaporation Agricultureg/ Industrial3/ Recreation System System Total
Arizona 222.5 4,338.2 413,7 55.3 0.0 3.1 5,033
California 0 472.4 3.4 0 4,336.9 0 4,813
Colorado 41,5 1,104.1 38.4 0 494 .8 0 1,679
Nevada 7.3 93.4 127.6 0.8 0 (-3.1) 226
New Mexico 25.2 160.6 40,1 0 84.4 0 310
Utah 44 .0 528.7 22.3 0 110.0 0 705
Wyom1n7 26.1 207.9 39.0 0 9.2 0 282
Other: 1,931.0 0 0 0 ,748.9 0 3,680

Colorado River

System Total 2,298 6,905 685 56 6,784 0 16,728

1/ From Tables UC-1, UC-2, LC-1, and LC-2.

2/ 1Includes livestock water use and stockpond evaporation.

3/ Includes water uses for thermal electric power generat1on and mineral resources.

4/ Reservoir evaporation represents mainstem reservoir evaporation in the Upper Basin and mainstream

reservoir evaporat1on and channel losses below Lee Ferry in the Lower Basin. Exports outside system repre-
sents water passing to Mexico.
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TABLE C-3

Summary of Estimated Water Use by States and Types of Use

1977
(1,000 acre-feet)

Estimated Beneficial Consumptive Uses and Lossesl/

Municipal Fish and Export Export

Reservoir Irrigated and Wildlife QOutside Within
State Evaporation Ag;icultureZ/ Industrial3/ Recreation System System Tot al
Arizona 171.7 4,733.9 417.9 41.9 0.0 3.4 5,369
California 0 461.6 3.3 0 4,372.1 0 4,837
Colorado 51.4 991.7 41,2 0 523.4 0 1,608
Nevada 6.7 88.4 134.3 0.9 0 (-3.4) 227
New Mexico 23.6 150.3 45,3 0 19.4 0 239
Utah 46.2 311.6 25,1 0 79.5 0 462
Wyom1n§ 27.7 137.3 48.6 0 5.3 0 219
Other® 1,832.0 0 0 0 1,831.4 0 3,663

Colorado River

System Total 2,159 6,875 716 43 6,831 0 16,624

1/ From Tables UC-1, UC-3, LC-1, and LC-2.

2/ Includes livestock water use and stockpond evaporation.

3/ Includes water uses for thermal electric power generatlon and mineral resources.

4/ Reservoir evaporation represents mainstem reservoir evaporation in the Upper Basin and mainstream
reservoir evaporation and channel losses below Lee Ferry in the Lower Basin. Exports outside system repre-—
sents water passing to Mexico.
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TABLE C-4
Summary of Estimated Water Use by States and Types of Use

1978
(1,000 acre-feet)

Estimated Beneficial Congumptive Uses and Lossesl/

Municipal Fish and Export Export

Reservoir Irrigated and Wildlife Outside Within
State Evaporation Agriculture&/ Industrial3/ Recreation System System Tot al
Arizona 306.5 4,549.0 446.9 46 .4 0.0 2.4 5,351
California 0 475.4 2.9 0 4,146.1 0 4,624
Colorado 62.0 1,196.9 43.1 0 634.8 0 1,937
Nevada 5.7 84.8 135.3 0.9 0 (-2.4) 224
New Mexico 31.5 180.0 43.9 0 105.1 0 361
Utah 50.1 551.9 31.2 0 112.6 0 746
Wyom1n7 30.2 248.6 46,1 0 8.5 0 333
Other’ 1,887.0 0 0 0 1,744.5 0 3,632

Colorado River

System Total 2,373 7,287 749 47 6,752 0 17,208

1/ From Tables UC-1, UC-4, LC-1, and LC-2.

2/ 1Includes livestock water use and stockpond evaporation.

3/ Includes water uses for thermal electric power generatlon and mineral resources.

4/ Reservoir evaporation represents mainstem reservoir evaporatlon in the Upper Basin and mainstream
reservoir evaporatlon and channel losses below Lee Ferry in the Lower Basin. Exports outside system repre-
sents water passing to Mexico.
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TABLE C-5

Summary of Estimated Water Use by States and Types of Use

1979

o (1,000 acre-feet)
: Estimated Beneficial Consumptive Uses and Lossesl/

- Municipal Fish and Export Export

Reservoir Irrigated and Wildlife Qutside Within
State Evaporation Agticulture}/ Industrial3/ Recreation System System Total
Arizona : 413.0 4,477.8 468.3 47.1 0.0 2.6 5,409
California 0 476 .4 3.1 0 4,111.8 0 4,591
Colorado 57.6 1,217.2 42.0 0 507.6 0 1,824
Nevada 5.7 80.3 144 ,2 0.9 0 (-2.6) 228
New Mexico 27.9 193.1 46.3 0 164.2 0 432
Utah 48,2 587.5 35.4 0 126.7 0 798
Wy0m1n§ 31.8 257.5 49.0 0 9.7 0 348
Other. 2,070.0 0 0 0 2,766.3 0 4,836

Colorado River

System Total 2,654 7,290 788 48 7,686 0 18,466

1/ From Tables UC-1, UC-5, LC-1, and LC-2.

2/ 1Includes livestock water use and stockpond evaporation.

3/ 1Includes water uses for thermal electric power generation and mineral resources.

4/ Reservoir evaporation represents mainstem reservoir evaporation in the Upper Basin and mainstream

reservoir evaporatlon and channel losses below Lee Ferry in the Lower Basin. Exports outside system repre-—
sents water passing to Mexico. '
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TABLE C-6
Summary of Estimated Water Use by States and Types of Use

1980
(1,000 acre-feet)

Estimated Beneficial Consumptive Uses and Lossesl/

Municipal Fish and Export Export

Reservoir Irrigated and Wildlife Outside Within
State Evaporation Agriculturag/ Industrial3/ Recreation System System Tot al
Arizona 437.4 4,676.1 467.6 56.4 0.0 3.0 5,641
California 0 469.5 2.8 0 4,207.9 0 4,680
Colorado 73.9 1,229.5 45.5 0 395.4 0 1,744
Nevada 6.3 77.1 151.9 1.1 0 (-3.0) 233
New Mexico 37.6 225.3 50.7 0 143.6 0 457
Utah 50.0 542.2 37.1 0 108.9 0 738
Wyom1n§ 31.2 243.0 53.9 0 9.3 0 337
Other’ 2,063.0 0 0 0 6,142.8 0 8,206

Colorado River

System Total 2,699 7,463 809 57 11,008 0 22,036

1/ From Tables UC-1, UC-6, LC-1, and LC-2.

3/ Includes livestock water use and stockpond evaporatiom.

3/ 1Includes water uses for thermal electric power generation and mineral resources.

4/ Reservoir evaporation represents mainstem reservoir evaporation in the Upper Basin and mainstream
reservoir evaporatlon and channel losses below Lee Ferry in the Lower Basin. Exports outside system repre-
sents water passing to Mexico.



TABLE UC-1

Upper Colorado River Basin

Estimated Mainstem Reservoir Evaporation.”

1976-1980
(1,000 acre-feet)
Evaporation

Average

Reservoir 1976 1977 1978 1979 1980 1976-1980
Flaming Gorge 80 62 57 61 64 65
Blue Mesa 8 5 6 8 8 7
Morrow Point 2 2 2 2 1 2
Lake Powell 541 503 462 519 600 525
Total 631 572 527 590 673 599

1/ Undistributed by States. Evaporation determined using average
historical evaporation rates.
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TABLE UC-2

Upper Colorado River Basin

Estimated Water Use by States, Major Tributaries, and Types of Use

Tributary

Evaporation gation

G¢

San Juan-Colo.

Green River
Upper Main Stem
San Juan-Colo.

Total
San Juan-Colo.
Green River

Upper Main Stem
San Juan-Colo.

Total
Green River
Green River

Upper Main Stem
San Juan—Colo,

Total

Includes urban, rural, and other industrial uses.

1976
(1,000 acre-feet)
Municipal and Industrial Export
} Thermal
Irri- Mineral Electric Outside Within
Total Resources Power otherl/ Total System System Tot al

2.7 3.7 0.0 19.9 2.9 22.8 0.0 0.0 30.4
101.2 104.3 4.8 4.9 1.5 11.2 0.0 0.0 120.6
839.9 846.8 11.8 0.8 9.8 22.4 491.8 135.5 1,528.0
149.2 153.0 2.3 0.0 2,5 4.8 3.0 (-135.5) 30.2
1,090.3 1,104.1 18.9 5.7 13.8 38.4 494 .8 0.0 1,678.8
141.4 142,6 3.1 22.9 5.1 31.1 84.4 0.0 279.2
416.5 419.8 1.4 5.1 3.8 16.3 113.6 0.0 582.2
10.4 10.5 1.4 0.0 0.6 2,0 0.0 0.0 12.8
38.2 40.8 1,2 0.0 0.9 2,1 -5.,0) 0.0 43.0
465.1 471.1 10.0 5.1 5. 20.4 108.6 0.0 638.0
204.0 207.9 15.5 20.4 3.1 39.0 9.2 0.0 282.2
721.7 732.0 27.7 30.4 8.4 66.5 122.8 0.0 985.0
850.3 857.3 13.2 0.8 10.4 2.4 491.8 135.5 1,540.8
331.5 340.1 6.6 42.8 11.4 60.8 82.4 (-135.5) 382.8
1,903.5 1,929.4 47.5 74.0 30.2 151.7 697.0 0.0 2,908.6



Estimated Water Use by States, Major Tributaries, and Types of Use

TABLE UC-3

Upper Colorado River Basin

1977

(1,000 acre-feet)

Tributary

Municipal and Industrial

Export

Tot al

Othe:l/ Tot al

9¢

San Juan-Colo.

Green River
Upper Main Stem
San Juan-Colo.

Total
San Juan-Colo.
Green River

Upper Main Stem
San Juan-Colo.

Total
Green River
Green River

Upper Main Stem
San Juan-Colo.

461.2
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Tot al

Includes urban, rural, and other industrial uses.

T,520.6

Within

System Total
0.0 34.0
0.0 112.8
61.9 1,424 .5

(-61.9) 70.4
0.0 1,607.7
0.0 208.6
0.0 365.4
0.0 6.6
0.0 24,7
0.0 396.7
0.0 218.9
0.0 697.1
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(-61.9) 337.7

o] &

wjw © W

rewon
b

! [l =R

ole » o

0.0  2,465.9



LZ

TABLE UC-4

Upper Colorado River Basin

Estimated Water Use by States, Major Tributaries, and Types of Use

1978
(1,000 acre-feet)
Agriculture Municipal and Industrial Export
Stockpond Thermal
Reservoir Irri- Evaporation Mineral Electric Outside Within

State Tributary Evaporation gation & Livestock Total Resources Power Othenl/ Total System System Total
_ Arizona San Juan-Colo. 4.3 4.3 1.1 5.4 0.0 19.4 3.8 23.2 0.0 0.0 32.9
Colorado Green River 7.1 121.3 3.2 124.5 4.8 8.2 1.7 14.7 0.0 0.0 146.3
Upper Main Stem 47,7 921.1 7.0 928.1 12.0 0.9 10.6 23.5 632.8 115.9 1,748.0
San Juan-Colo, 7.2 . 140.0 4.3 144.3 2,3 0.0 2.6 4.9 2.0 (~115.9) 42,5
Total 62.0 1,182.4 14.5 1,196.9 19.1 9.1 14.9 43.1 634.8 0.0 1,936.8
New Mexico  San Juan-Colo. 26.6 157.1 1.3 158.4 3.4 25.8 5.5 34.7 105.1 0.0 324.8
Ut ah Green River 39.3 436.8 3.4 440,2 7.5 11.9 4.2 23.6 108.6 0.0 611.7
Upper Main Stem 0.4 12.4 0.1 12.5 1.5 0.0 0.6 2.1 0.0 0.0 15.0
San Juan-Colo. 6.3 44.2 2,7 46.9 1.2 1.2 0.9 3.3 (-4.6) 0.0 51.9
Total 46.0 493.4 .2 499.6 10.2 13.1 5.7 29.0 104.,0 0.0 678.6
Wyoming Green River 30.2 ‘ 244.8 3.8 248.6 17.2 25.2 3.7 46.1 8.5 0.0 333.4
Upper Basin Green River 76.6 802.9 10.4 813.3 29.5 45.3 9.6 84.4 117.1 0.0 1,091.4
Upper Main Stem 48.1 933.5 7.1 940.6 13.5 0.9 11.2 25,6 632.8 115.9 1,763.0
San_Juan-Colo. 44.4 345.6 9.4 355.0 6.9 46.4 12.8 66.1 102.5 (-115.9) 452.1
Tot al 169.1 2,082.0 26.9 2,108.9 49.9 92.6 33.6 176.1 852.4 0.0 3,306.5

1/ 1Includes urban, rural, and other industrial uses.
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TABLE UC-5
Upper Colorado River Basin

Estimated Water Use by States, Major Tributaries, and Types of Use

1979
. (1,000 acre-feet)
Agriculture . Municipal and Industrial Export
Stockpond Thermal
Reservoir Irri~ Evaporation Mineral Electric Outside Within

State Tributary Evaporation gation & Livestock Total Resources Power otherl/  Total System  System Total
Arizona San Juan-Colo. 3.7 5.3 0.9 6.2 0.0 20.4 3.6 24.0 0.0 0.0 33.9
Colorado Green River 7.1 119.9 3.4 123.3 4.9 6.7 1.8 13.4 0.0 0.0 143.8
Upper Main Stem 45,2 911.9 7.0 918.9 12.1 0.3 11.1 23,5 505.5 1246.3  1,617.4
San Juan—Colo. 5.3 171.2 3.8 175.0 2.4 0.0 2.7 5.1 2.1 (-124.3) 63.2
Total 57.6 1,203.0 14.2 1,217.2 19.4 7. 15.6 42.0 507.6 0.0 1,824.4
New Mexico  San Juan—Colo. 23.9 174.8 1.1 175.9 3.6 27.8 5.7 37.1 164.2 0.0 401.1
Utah Green River 38.0 450.1 3.4 453.5 7.6 12.0 4.4 24.0 127.5 0.0 643.0
Upper Main Stem 0.3 13.8 0.1 13.9 1.5 0.0 0.7 2.2 0.0 0.0 16.4
San Juan-Colo., 5.8 56.3 2.6 58.9 1.2 4.8 0.9 6.9 (-5.2) 0.0 66.4
Total 44.1 520.2 .1 526.3 10.3 16.8 6.0, 3.1 122.3 0. 725.8

Wyoming Green River 31.8 253.5 4.0 257.5 18.1 27.0 3.9 49.0 9,7 0.0 348.0
Upper Basin Green River 76.9 823.5 10.8 834.3 30.6 45.7 10.1 86.4 137.2 0.0 1,134.8
Upper Main Stem 45.5 925.7 7.1 932.8 13.6 0.3 11.8 25,7 505.5 124.3 1,633.8
San_Juan-Colo. 38,7 407.6 8.4 416.0 7.2 53.0 12.9 73.1 161.1 (-124.3) 564.6
Total 161.1 2,156.8 26.3 2,183.1 51.4 99.0 3%.8 185.2 803.8 0.0 3,333.2

1/ 1Includes urban, rural, and other industrial uses.
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TABLE UC-6

Upper Colorado River Basin

Estimated Water Use by States, Major Tributaries, and Types of Use

1980
{1,000 acre-feet)
Agriculture Municipal and Industrial Export
Stockpond Thermal
Reservoir Irri- Evaporation Mineral Electric Outside Within

State Tributary Evaporation gation & Livestock  Total Resources Power otherl/  Total System System Tot al
Arizona San Juan-Colo. 3.7 6.3 1.0 7.3 0.0 22.3 3.6 25.9 0.0 0.0 36.9
Colorado Green River 8.0 116.3 3.5 119.8 4.9 9.4 1.9 16.2 0.0 0.0 144.0
Upper Main Stem 58.8 937.2 7.6 944 .8 12.2 0.4 11.5 24,1 393.0 129.0 1,549.7

San Juan-Colo. 7.1 160.2 4.7 164.9 2.4 0.0 2.8 5.2 2.4 (-129.0) 50.6
Tot al 73.9 1,213.7 15.8 1,229.5 19.5 9.8 16.2 45.5 395.4 0.0 1,744.3
New Mexico  San Juan—Colo. 33.5 204.8 1.4 206.2 3.7 31.9 5.9 41.5 143.6 0.0 424 .8
Utah Green River 38.8 418.6 3.3 421.9 7.6 13.1 4.6 25.3 109.7 0.0 595.7
Upper Main Stem 0.4 13.0 0.1 13.1 1.5 0.0 0.7 2.2 0.0 0.0 15.7
San Juan-Colo. 6.2 52.5 - 2.5 55,0 1.2 4.7 1.0 6.9 (-5.6) 0.0 62.5
Tot al 45.4 484 ,1 5.9 490.,0 10.3 17.8 6.3 34.4 104.1 0.0 673.9

Wyoming Green River 31.2 239.3 3.7 243.0 19.0 30.7 4.2 53.9 9.3 0.0 337.4
Upper Basin Green River 78.0 774.2 10.5 784.7 31.5 53.2 10.7 95.4 119.0 0.0 1,077.1
Upper Main Stem 59.2 950.2 7.7 957.9 13.7 0.4 12.2 26.3 393.0 129.0 1,565.4

San Juan-Colo, 50,5 423.8 9.6 433.4 7.3 58.9 13.3 79.5 140.4 (-129.0) 574.8

Total 187.7 2,148.2 - 27.8 2,176.0 52.5 112.5 36.2 201.2 652.4 0.0 3,217.3

1/ 1Includes urban, rural, and other industrial uses.



TABLE UC-7

Upper Colorado River Basin

Irrigated Acreage

1976-1980
(1,000 acres)
Irrigated Acreage

State Tributary 1976 1977 1978 1979 1980
Arizona San Juan-Colo. 3.6 4.4 5.1 4.7 7.8
Colorado Green River 105.2 102.2 104.1 103.2 103.5
Upper Main Stem 546.0 466.5 541.8 546.4 553.0

San Juan-Colo. 143.0 98.9 125.9 128.0 127.0

Total 794.2 667.6 771.8 777.6 783.5

New Mexico San Juan-Colo. 58.1 51.7 67.9 71.9 78.5
Utah Green River 250.6 140.0 251.7 251.0 251.1
Upper Main Stem 6.0 2.5 7.0 7.2 7.1

San Juan-Colo. 28.2 8.4 34.5 34,2 35.5

Total 284.8 150.9 293.2 292.4 293.7

Wyoming Green River 285.6 164.8 300.9 308.3 315.9
Upper Basin Green River 641.4 407.0 656.7 662.5 670.5
Upper Main Stem 552.0 469.0 548.8 553.6 560.1
San Juan-Colo. 232.9 163.4 233.4 238.8 248.8
Total 1,426.3 1,039.4 1,438.9 1,454.9 1,479.4
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TABLE UC-8

Upper Colorado River Basin

Population Estimates

1976-1980

(1,000's)

Estimated Population
State Tributary 1976 1977 1978 1979 1980
Arizona San Juan-Colo. 31.8 33.3 34.8 36.4 38.1
Colorado Green River 25.6 27.2 28.9 30.8 32.8
Upper Main Stem 175.2 182.8 190.9 199.4 208.1
San Juan-Colo. 42.5 43.7 45.1 46.7 48.1
Total 243.3 253.7 264.9 276.9 289.0
New Mexico  San Juan—Colo. 83.1 86.7 90.3 9%.2 98.3
Utah Green River 55.1 58.0 60.8 63.9 67.2
Upper Main Stem 7.7 7.8 8.1 8.3 8.4
San Juan-Colo. 14.7 15.2 15.5 15.9 16.3
Total 77.5 81.0 84.4 88.1 91.9
Wyoming Green River 43.7 47.0 50.8 54.6 58.6
Upper Basin Green River 124.4 132.2 140.5 149.3 158.6
Upper Main Stem 182.9 190.6 199.0 207.7 216.5
San Juan-Colo. 172.1 178.9 185.7 193.2 200.8
- Total 479.4 501.7 525.2 550.2 575.9
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TABLE LC-1
Lower Colorado River Basin

Colorado River Mainstream Estimated Reservoir Evaporation and Channel Loss~1—/

1976-1980

. (1,000 acre-feet)

Reservoir Evaporation Apparent Channel Losses?/ Total Reservoir

Lake Lake Lake Senator Wash : Lee Ferry Hoover Dam Evaporation and

Water Year Mead Mohave Havasu Reservoir Othengf Tot al To Hoover Dam to IB Tot al Channel Loss

1976 862 177 128 2 40 1,209 40 50 90 1,300
1977 817 181 138 2 36 1,174 200 (-110) 90 1,260
1978 713 154 120 2 32 1,02] 160 180 340 1,360
1979 747 157 113 2 32 1,051 30 400 430 1,480
1980 816 165 126 2 35 1,144 (-40) 290 250 1,390
Average 791 167 125 2 35 1,120 80 160 240 1,360

1/ Undistributed by States. _

2/ "other" impoundments include Palo Verde, Headgate Rock, Imperial, Laguna, and Morelos Diversion Dams.

3/ Losses include channel evaporation, seepage, and phreatophyte consumptive use. Note that gauge error of a USGS
"excellent" gage is 5 percent, or approximately 400,000 acre-feet per year for the gages at Lee Ferry, Hoover Dam, and
the International Border. Such gage errors may result in the computation of large apparent channel losses.
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TABLE LC-2

Lower Colorado River Basin

Estimated Water Use Including Colorado Mainstream by States and Types of Usel/
1976-1980
(1,000 acre-feet)
Agriculture Municipal and Industrial Export
. Stockpond Thermal Fish, Wild-
Water Reservoir : Evaporation Mineral Electric life, and Outside Inside

Year State Evaporation Irrigation and Livestock Total Resources Power Other2/ Total Recreation System System Tot al
Arizona 218.6 4,274.4 60.1 4,334.5 79.7 23.2 288.0 390.9 55.3 0.0 3.1 5,002.4

Nevada 7.3 91.3 2.1 93.4 3.0 24.9 99.7 127.6 0.8 0.0 (-3.1) 226.0

1976  New Mexico 4.1 14.6 3.4 18.0 0.2 0.0 8.8 9.0 0.0 0.0 0.0 31.1
Utah 6.1 56.1 1.5 57.6 0.0 0.0 1.9 1.9 0.0 1.4 0.0 67.0
California 0.0 472.4 0.0 472.4 0.0 0.0 3.4 3.4 0.0 4,336.9 0.0 4,812.7

Total 236.1 4,908.8 67.1 4,975.9 82.9 48.1 401.8 532.8 56.1 4,338.3 0.0 10,139.2
Arizona 167.5 4,672.,9 56.1 4,729.0 71.9 2.8 300.3  393.0 41.9 0.0 3.4 5,334.8

Nevada 6.7 86.4 2.0 88.4 4.4 25.6 104.3  134.3 0.9 0.0 (-3.4) 226.9

1977  New Mexico 3.6 14.4 2.9 17.3 0.4 0.0 8.7 9.1 0.0 0.0 0.0 30.0
Utah 5.4 56.5 1.4 57.9 0.0 0.0 2.1 2.1 0.0 0.3 0.0 65.7
California 0.0 461.6 0.0 461.6 0.0 0.0 3.3 3.3 0.0 4,372.1 0.0 4,837.0

Total 183.2 5,291.8 62.4 5,354.2 76.7 46.4 418.7 541.8 42.8 4,372.4 0.0 10,494.4
Arizona 302.2 4,486.6 57.0 4,543.6 75.4 24,1 324,2 423,7 46 .4 0.0 2.4 5,318.3
Nevada 5.7 83.1 1.7 84.8 4.6 19.1 111.6 135.3 0.9 0.0 (-2.4) 224.3

1978  New Mexico 4.9 17.8 3.8 21.6 0.6 0.0 8.6 9.2 0.0 0.0 0.0 35.7
Utah 4.1 51.2 1.1 52.3 0.0 0.0 2.2 2.2 0.0 8.6 0.0 67.2
California 0.0 475.4 0.0 475.4 0.0 0.0 2.9 2.9 0.0 4,146.1 0.0 4,624.4
Total 316.9 5,114.1 63.6 5,177.7 80.6 43.2 449.5 573.3 47.3 4,154.7 0.0 10,269.9
Arizona 409.3 4,420 .4 51.2 4,471.6 80.2 27.2 336.9 444.3 47.1 0.0 2.6 5,374.9
Nevada 5.7 78.6 1.7 80.3 3.5 2.7 120.0 144.2 0.9 0.0 (-2.6) 228.5

1979  New Mexico 4.0 13.8 3.4 17.2 0.7 0.0 8.5 9.2 0.0 0.0 0.0 30.4
Utah 4.1 60.1 1.1 61.2 0.0 0.0 2.3 2.3 0.0 4.4 0.0 72.0
California 0.0 476.4 0.0 . - __476.4 0,0 0.0 3.1 3.1 0.0 4,111.8 0.0 4,591.3

Total 423.1 5,049.3 57.4 5,106.7 84.4 47.9 470.8 603.1 48.0 4,116.2 0.0 10,297.1
Arizona 433.7 4,614.3 54.5 4,668.8 65.6 30.6 345.5  441.7 56.4 0.0 3.0 5,603.6
Nevada 6.3 75.2 1.9 77.1 3.0 21.8 127.1  151.9 1.1 0.0 (-3.0) 233.4
1980 New Mexico 4.1 15.7 3.4 19.1 0.7 0.0 8.5 9.2 0.0 0.0 0.0 32.4
Ut ah 4.6 51.0 1.2 52.2 0.0 0.0 2.7 2.7 0.0 4.8 0.0 64.3
California 0.0 469.5 0.0 469.5 0.0 0.0 2.8 2.8 0.0 4,207.9 0.0 4,680.2

Total 448.7 5,225.7 61.0 5,286.7 69.3 52.4 486.6 608.3 57.5 4,212.7 0.0 10,613.9

1/ A portion of the consumptive uses shown herein are satisfied by ground water overdraft.
2/ 1Includes rural, urban, and other industrial uses.
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TABLE LC-3

Lower Colorado River Basin

Colorado River Mainstream Water Use and Exports by States and Mexicoy

1976-1980

(1,000 acre-feet)

Estimated Consumptive Use

Thermal Fish Unmeasured Water Passing to Mexico
Water Irrigated Municipal and Electric Wildlife Return Adjusted Minute Excess
Year State Agriculture Industrial Power & Rec. Export Total Flow2, Total Treaty 2423/ Releases Total
Nevada 0.1 9.1 14.7 0.8 0.0 105.7 30.7 15.0 - - - -
1976  Arizona 1,238.3 11.0 0.6 55.3 0.0 1,305.2 136.9 1,168.3 - - - -
California 535.5 3.4 0.0 0.0 4,336.9 4,875.8 4,812.7 - - - -
Total 1,773.9 104.5 15.3 56.1 4,336.9 6,286.7 230.7 6,056.0 1,474,7 205.6 68.6 1,748.9
Nevada 0.1 89.9 15.1 0.9 0.0 106.0 73.6 - - - -
1977 Arizona 1,162.8 12.6 0.8 41.9 0.0 1,218.1 139.7 1,078.4 - - - ~
California 521.9 3.3 0.0 0.0 4,372.1 4,897.3 4,837.0 - - - -
Total 1,684.8 105.8 15.9 42.8 4,372.1 6,221.4 232.4 5,989.0 1,553.5 209.4 68.5 1,831.4
Nevada 0.1 93.4 9.6 0.9 0.0 104.0 70.2 - - - -
1978 Arizona 1,186.6 13.5 1.0 46.4 0.0 1,247.5 137.6 1,109.9 - - - -
California 537.8 2.9 0.0 0.0 4,146.1 4,686.8 4,624.4 - - - -
Total 1,724.5 109.8 10.6 47,3 4,146,1 6,038.3 233.8 5,804.5 1,513.0 194.2 37.3  1,744.5
Nevada 0,1 105.7 11.0 0.9 0.0 117.7 80.2 - - - -
1979  Arizona 1,086.3 11.4 0.9 47.1 0.0 1,145.7 133.8 1,011.9 - - - -
California 542.6 3.1 0.0 0.0 4,111.8 4,657.5 4,591.3° - - - -
Total 1,629.0 120.2 11.9 48.0 4,111.8 5,920.9 237.5 5,683.4 1,668,0 170.6 927.7 2,766.3
Nevada 0.1 122.7 11.7 1.1 0.0 135.6 93.5 - - - -
1980 Arizona 1,096.0 12.3 0.8 56.4 0.0 1,165.5 130.7 1,034.8 - - - -
California 538.8 2.8 0.0 0.0 4,207.9 4,749.5 4,680.2 - - - -
Total 1,634.9 137.8 12.5 57.5 4,207.9 6,050.6 242.1 5,808.5 1,706.8 185.0 4,251.0 6,142.8

system water and consumption is outside the system.
2/ Estimatés of unmeasured return flows are for the Colorado River diversions portions of Las Vegas Wash (Nevada) surface water discharge

to Lake Mead, as found in decree accounting. Total unmeasured return flows for Arizona and California are estimated to be 200,000 acre-feet

1/ From the Bureau of Reclamation calendar year reports "Compilation
Court of the United States in Arizona vs. California dated March 9, 1964."

which is proportioned on the basis of irrigated agriculture diversions.

3/ Source:

of Records in Accordance with Article V of the Decree of the Supreme
Exports to California and water passing to Mexico are demands on

Annual reports by the Bureau of Reclamation, "Operation of the Colorado River Basin and Projected Operations."
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TABLE LC-4

Lower Colorado River Basin

1/
Estimated Water Use by States, Major Tributaries, and Types of Use—
1976
(1,000 acre-feet)
Agriculture Municipal and Industrial Export
Reservoir Stockpond Evap. Mineral Thermal Outside Inside

State Tributary Evaporation Irrigation and Livestock Total Resources Electric Power other2/ Total System System Total
Ariz. Little Colorado 34.8 63.7 11,5 75.2 2.7 4.5 13.1 20.3 0.0 22.4 152.7
Virgin 0.3 9.7 0.4 10.1 .0.0 0.0 0.1 0.1 0.0 0.0 10.5
Bill Williams 10.1 22.8 1.3 24.1 0.7 0.0 0.6 1.3 0.0 0.0 35.5
Gila 171.9 2,944.7 35.3 2,980.0 75.2 18.1 256.1 349.4 0.0 (~19.3) 3,482.0
Remaining Area 1.5 132.1 11.6 143.7 1.1 0.0 7.1 8.2 0.0 0.0 153.4

Total 218.6 3,173.0 60.1 3,233.1 79.7 22.6 277.0 379.3 0.0 3.1 3,834.1
Nev. Muddy 7.3 37.8 1.0 38.8 0.5 4.4 0.2 5.1 0.0 0.0 51.2
Remaining Area 0.0 53.4 1.1 54.5 2.1 5.8 40.5 48.4 0.0 (-3.1) 99.8
Total 7. 91.2 2.1 93.3 2.6 10.2 40.7 53.5 0.0 -3.1 151.0
N. Mex. Little Colorado 3.5 5. 5 1.8 7.3 0.2 0.0 2.5 2.7 0.0 0.0 13.5
Gila 0.6 9.1 1.6 10.7 0.03/ 0.0 6.3 6.3 0.0 0.0 17.6

Total .1 14.6 3.4 18.0 0.2 0.0 8.8 9.0 0.0 0.0 31.1
Ut ah Virgin 5.9 50.5 1.3 51.8 0.0 0.0 1.8 1.8 1.4 0.0 60.9
Remaining Area 0.2 5.6 0.2 5.8 0.0 0.0 0.1 0.1 0.0 0.0 6.1
Total .1 56.1 1.5 57.6 0.0 0.0 1.9 1.9 1.4 0.0 67.0

Lower Little Colorado 38.3 69.2 13.3 82.5 2.9 4.5 15.6 23.0 0.0 22.4 166.2
Basin Virgin 6.2 60.2 1.7 61.9 0.0 0.0 1.9 1.9 1.4 0.0 71.4
Muddy 7.3 37.8 1.0 38.8 0.5 4.4 0.2 5.1 0.0 0.0 51.2
Bill Williams 10.1 22.8 1.3 24.1 0.7 0.0 0.6 1.3 0.0 0.0 35.5
Gila 172.5 2,953.8 36.9 2,990.7 75.2 18.1 262.4 355.7 0.0 ( -19.3)  3,499.6
Remaining Area 1.7 191.1 12.9 204.0 3.2 5.8 47.17 56.7 0.0 -3.1) 259.3
Total 236.1 3,334.9 67.1 3,402.0 82.5 32.8 328.4 443.17 1.4 0.0 4,083.2

1/ Excludes Colorado River mainstream and flood plain. A portion of the consumptive uses shown herein are satisfied by ground water
overdraft,

2/ 1Includes rural, urban, and other industrial uses.

Ey This value is included in the "Other" Municipal and Industrial Uses category, as found in the annual report by the New Mexico
Interstate Stream Commission as required by the Supreme Court decree in Arizona vs, California.
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TABLE LC-5

Lower Colorado River Basin

1/
Estimated Water Use by States, Major Tributaries, and Types of Use—
1977
(1,000 acre-feet)
Agriculture Municipal and Industrial Export
Reservoir *  Stockpond Evap. Mineral "Thermal Outside Inside

State  Tributary Evaporation Irrigation and Livestock Total Resources Electric Power Other2/ Total System System Total
Ariz. Little Colorado 25.9 72.9 9.1 82.0 3.1 3.7 13.3 20.1 0.0 10.5 138.5
Virgin 0.3 12.5 0.3 12.8 0.0 0.0 0.1 0.1 0.0 0.0 13.2
Bill Williams 9.4 28.2 1.2 29.4 0.9 0.0 0.7 1.6 0.0 0.0 40.4
Gila 130.7 3,410.1 34.8 3,444.9 66.6 16.3 266.9 349.8 0.0 (~7.1)  3,918.3
Remaining Area 1.2 126. 1 10.7 136.8 1.3 0.0 6.7 8.0 0.0 0.0 146.0
Total 167.5 3,649.8 56.1 3,705.9 71.9 20.0 287.7 379.6 .0 3.4 4,256.4
Nev. Muddy 6.7 39.1 0.9 40.0 0.6 4.4 0.2 5.2 0.0 0.0 51.9
Remaining Area 0.9 47.2 1.1 48.3 3.3 6.1 47.1 56. 5 0.0 (=3.4) 101.4
Total .7 86.3 2.0 88.3 3.9 10.5 47.3 61.7 0.0 (-3.4) 153.3
N. Mex. Little Colorado 3.0 6.3 1.6 7.9 0.4 0.0 2.5 2.9 0 0.0 13.8
Gila 0.6 8.1 13 9.4 0.03/ 0.0 6.2 6.2 0.0 0.0 16.2
Total 3.6 14.4 2.9 17.3 0.4 0.0 8.7 9.1 0.0 0.0 30.0
Utah Virgin 5.2 50.3 1.2 51.5 0.0 0.0 2.0 2.0 0.3 0.0 59.0
Remaining Area 0.2 6.2 0.2 6.4 0.0 0 0.1 0.1 0.0 0.0 6.7
Total 5.4 56.5 1.4 57.9 0.0 0. 2.1 2.1 0.3 0.0 65.7
Lower Little Colorado 28.9 79.2 10.7 89.9 3.5 3.7 15.8 23.0 0.0 10.5 152.3
Basin Virgin 5.5 62.8 1.5 64.3 0.0 0.0 2.1 2.1 0.3 0.0 72.2
Muddy 6.7 39.1 0.9 40.0 0.6 4ob 0.2 5.2 0.0 0.0 51.9

Bill Williams 9.4 28.2 1.2 29.4 0.9 0.0 0.7 1.6 0.0 0.0 40.4

Gila 131.3 3,418.2 36.1 3,454.3 66.6 16.3 273.1 356.0 0.0 (=7.1)  3,934.5
Remaining Area 1.4 179.5 12.0 191.5 4.6 6.1 53.9 64.6 0.0 (-3.4) 254, 1

Total 183.2 3,807.0 62.4 3,869.4 76.2 30.5 345.8 452.5 0.3 0.0 4,505.4

1/ Excludes Colorado River mainstream and flood plain. A portion of the consumptive uses shown herein are satisfied by ground water
overdraft.

2/ 1Includes rural, urban, and other industrial uses.

3/ This value 18 included in the "Other” Municipal and Industrial Uses category, as found in the annual report by the New Mexico
Interstate Stream Commission as required by the Supreme Court decree in Arizona vs. California.
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TABLE LC-6

Lower Colorado River Basin

1
Estimated Water Use by States, Major Tributaries, and Types of Use=- /
1978
(1,000 acre-feet)
Agriculture Municipal and Industrial Export
Reservoir Stockpond Evap. Mineral Thermal Outside Inside
State Tributary Evaporation Irrigation and Livestock Total Resources Electric Power Other2/ Total System System Total
Ariz. Little Colorado 37.0 79.9 12.5 92.4 3.6 6.5 14.7 24.8 0.0 16.3 170.5
Virgin 0.3 14.4 0.3 14.7 0.0 0.0 0.1 0.1 0.0 0.0 15.1
Bill Williams 23.9 29.1 1.3 30.4 2.3 0.0 0.7 3.0 0.0 0.0 57.3
Gila 239.3 3,175.9 32.5 3,208.4 68.3 16.6 288.8 373.7 0.0 (-13.9) 3,807.5
Remaining Area 1.7 138.3 10.4 148.7 1.2 0.0 6.4 7.6 0.0 0.0 158.0
Tot al 302.2 3,437.6 57.0 3,494.6 75.4 23.1 310.7 409.2 0.0 2.4 4,208.4
Nev. Muddy 5.7 32.5 0.8 33.3 0.6 4.4 0.2 5.2 0.0 0.0 44,2
Remaining Area 0.0 50.5 0.9 51.4 3.5 5.1 52.3 60.9 0.0 (-2.4) 109.9
Total 5.7 83.0 1.7 84.7 4.1 9.5 52.5 66.1 0.0 -2.4 154.1
N. Mex. Little Colorado 4.4 7.9 2.1 10. 0.6 0.0 2.5 3.1 0.0 0.0 17.5
Gila 0.5 9.9 1.7 T 11.6 0.03/ 0.0 6.1 6.1 0.0 0.0 18.2
Total 4.9 17.8 3.8 21.6 0.6 0.0 8.6 9.2 0.0 .0 35.7
Ut ah Virgin 4.0 45.6 1.0 46.6 0.0 0.0 2.1 2.1 8.6 0.0 61.3
Remaining Area 0.1 5.6 0.1 5.7 0.0 0.0 0.1 0.1 0.0 0.0 5.9
Total 4.1 51.2 1.1 52.3 0.0 0.0 2.2 2.2 8.6 .0 67.2
Lower Little Colorado 41.4 87.8 14.6 102.4 4.2 6.5 17.2 27.9 0.0 16.3 188.0
Basin Virgin 4.3 60.0 1.3 61.3 0.0 0.0 2.2 2.2 8.6 0.0 76.4
Muddy 5.7 32.5 0.8 33.3 0.6 4.4 0.2 5.2 0.0 0.0 44,2
Bill Williams 23.9 29.1 1.3 30.4 2.3 0.0 0.7 3.0 0.0 0.0 57.3
Gila 239.8 3,185.8 34.2 3,220.0 68.3 16.6 294.9 379.8 0.0 (-13.9) 3,825.7
Remaining Area 1.8 194.4 11.4 205.8 4.7 5.1 58.8 68.6 0.0 (-2.4) 273.8
Total 316.9 3,589.6 63.6 3,653.2 80.1 32.6 374.0 486.7 8.6 0.0 4,465.4

1/ Excludes Colorado River mainstream and flood plain. A portion of the consumptive uses shown herein are satisfied by ground water
overdraft.

2/ Includes rural, urban, and other industrial uses.

3/ This value is included in the "Other" Municipal and Industrial Uses category, as found in the annual report by the New Mexico
Interstate Stream Commission as required by the Supreme Court decree in Arigona vs. California.




TABLE LC-7

Lower Colorado River Basin

Estimated Water Use by States, Major Tributaries, and Types of Usey

1979
(1,000 acre-feet)
Municipal and Industrial Export
Stockpond Evap. Mineral Thermal Outside Inside

State Tributary Evaporation Irrigation and Livestock Total Resources Electric Power other2/ Total System System Tot al
Ariz., Little Colorado 29.8 80.4 9.5 3.7 8.0 15.3 27.0 0.0 17.4 164.7
Virgin 0.3 21.2 21.5 0.0 0.0 0.1 0.1 0.0 0.0 21.9
Bill Williams 34.8 26.5 27.6 2,2 0.0 0.8 3.0 0.0 0.0 65.4
Gila 343.0 3,208.5 3,238.0 71.9 18.3 299.8 390.0 0.0 (-14.8) 3,956.2
Remaining Area 1.4 131.3 141.5 2.4 0.0 9.5 11.9 0.0 0.0 154.8
Total 409.3 3,467.9 51 3,519.1 80.2 26.3 325.5 432.0 0.0 2.6 4,363.0
Nev. Muddy 5.7 28.2 0.8 29.0 0.0 4.4 0.2 4.6 0.0 0.0 39.3
Remaining Area 0.0 50.3 0.9 51.2 2.9 5.3 52.2 60.4 0.0 (-2.6) 109.0
Total 5.7 78.5 1.7 80.2 2.9 9.7 52.4 65.0 0.0 (-2.6) 148.3
N. Mex. Little Colorado 3.4 7.8 1.8 9.6 0.7 0.0 2,5 3.2 0.0 0.0 16.2
cila 0.6 6.0 L6 2.6 0.0 0.0 60 6.0 0.0 0.0 142
Total 4.0 13.8 3.4 17.2 0.7 0.0 8.5 9.2 0.0 0.0 RA
Utah Virgin 4.0 53.7 1.0 54,7 0.0 0.0 2.2 2.2 4.4 0.0 65.3
Remaining Area 0.1 6.4 0.1 6.5 0.0 0.0 0.1 0.1 0.0 0.0 6.7
Total 4.1 60.1 1.1 61.2 0.0 0.0 2.3 2.3 4.4 0.0 72.0
Lower Little Colorado 2 88.2 11.9 100.1 4.4 8.0 17.8 3.2 0.0 17.4 180.9
Basin Virgin 3 74.9 1.3 76.2 0.0 0.0 2.3 2.3 4.4 0.0 87.2
Muddy 7 28.2 0.8 29.0 0.0 4.4 0.2 4.6 0.0 0.0 39.3
Bill Williams 8 26.5 1.1 27.6 2.2 0.0 0.8 3.0 0.0 0.0 65.4
Gila 6 3,214.5 31.1 3,245.6 71.9 18.3 305.8 396.0 0.0 (-14.8) 3,970.4
Remaining Area 5 188.0 11.2 199.2 5.3 5.3 61.8 72.4 0.0 (-2.6) 270.5
Total 1 3,620.3 57.4 3,677.7 83.8 36.0 388.7 508.5 4.4 0.0 4,613.7
1/ Excludes Colorado River mainstream and flood plain. A portion of the consumptive uses shown herein are satisfied by ground water
overdraft.,
2/ 1Includes rural, urban, and other industrial uses.

Ey This value is included in the "Other" Municipal and Industrial Uses category, as found in the annual report by the New Mexico
Interstate Stream Commission as required by the Supreme Court decree in Arizona vs. California.
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TABLE LC-8

Lower Colorado River Basin

Estimated Water Use by States, Major Tributaries, and Types of Usey
1980
(1,000 acre-feet)
Agriculture Municipal and Industrial Export
Reservoir Stockpond Evap. Mineral Thermal Outside Inside

State Tributary Evaporation Irrigation and Livestock Total

Resources Electric Power Other2/ Total System

System Total

Ariz. Little Colorado 29.0 96.0 9.8 105.8 3.3 14.3 15.6 33.2
Virgin 0.3 17.8 0.3 18.1 0.0 0.0 0.1 0.1

Bill Williams 37.4 28.5 1.2 29.7 1.8 0.0 0.9 2.7

Gila 365.7 3,365.9 32.4 3,398.3 58.6 15.5 307.3 381.4
Remaining Area 1.3 140.8 10,8 151.6 1.9 0.0 9.3 11.2

Total 433.7 3,649.0 © 54.5 3,703.5 65.6 29.8 333.2 428.6

Nev. Muddy 6.3 23.9 0.9 24.8 0.0 4.4 0.2 4.6
Remaining Area 0.0 51.2 1.0 52.2 2.5 5.7 46.8 55.0

Total .3 75.1 1.9 77.0 2. 10.1 47.0 59.6

N. Mex. Little Colorado 3.4 9.3 1.8 11.1 0.7 0. 2.5 3.2
cila 0.7 6.4 L6 8.0 0.0 0.0 6:0 6.0

Total .1 15.7 3.4 19.1 0.7 0.0 .5 9.2

Utah Virgin 4.5 45.2 1.1 46.3 0.0 0.0 2.6 2.6
Remaining Area 0.1 5.8 0.1 5.9 0.0 0.0 0.1 0.1

Total .6 51.0 1.2 52,2 0.0 0.0 2. 2.7

Lower Little Colorado 32.4 105.3 11.6 116.9 4.0 14.3 18.1 36. 4
Basin Virgin 4.8 63.0 1.4 64.4 0.0 0.0 2.7 2.7
Muddy 6.3 23.9 0.9 24,8 0.0 4.4 0.2 4.6

Bill Williams 37.4 28.5 1.2, 29.7 1.8 0.0 0.9 2.7

Gila 366.4 3,372.3 34.0° 3,406.3 58.6 15.5 313.3 387.4
Remaining Area 1.4 197.8 11.9 209.7 bod 5.7 5642 6643

Total 448.7 3,790.8 61.0 3,851.8 68.8 39.9 391.4 500.1

overdraft.
2/ 1Includes rural, urban, and other industrial uses.
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18.3 186.3
0.0 18.5
0.0 69.8
(-15.3)  4,130.1
0.0 164.1
3.0 4,568.8
0.0 35.7
(=3.0) 104.2
(-3.0) 139.9
0.0 17.7
0.0 14.7
0.0 32.4
0.0 58.2
0.0 6.1
0.0 64.3
18.3 204.0
0.0 76.7
0.0 35.7
0.0 69.8
(-15.3)  4,144.8
(=3.0) 274.4

0.0  4,805.4

1/ Excludes Colorado River mainstream and flood plain. A portion of the consumptive uses shown herein are satisfied by ground water

E/ This value is included in the "Other" Municipal and Industrial Uses category, as found in the annual report by the New Mexico

Interstate Stream Commission as required by the Supreme Court decree in Arizona vs. California.




TABLE LC-9
Lower Colorado River Basin

Irrigated Acreage

1976-1980

(1,000 acres)

Irrigated Acreagel/
State Tributary 1976 1977 1978 1979 1980
Arizona Gila 926.0 924 .6 894.9 907.2 982.1
Little Colorado 38.7 43.7 41.5 40.0 52.9
Bill Williams 7.2 9.2 9.7 10.2 10.4
Virgin 1.9 2.6 3.1 4.1 3.1
Remaining Area 35.2 33.2 34.6 36.0 35.7
Total 1,009.0 1,013.3 983.8 997.5 1,084.2
Nevada Muddy 17.3 15.3 13.8 10.4 9.6
Remaining Area 9.4 8.5 8.7 8.7 8.7
Total 26.7 23.8 22.5 19.1 18.3
New Mexico Gila 6.5 5.4 5.7 2.8 4.8
Little Colorado 4.7 4.4 4.5 4.0 5.3
Total 11.2 9.8 10.2 6.8 10.1
Ut ah Virgin 17.0 16.5 17.5 17.0 17.0
Remaining Area 2.6 2.6 2.7 2.7 2.7
Total 19.6 19.1 20.2 19.7 19.7
Lower Basin Gila 932.5 930.0 900.6 910.0 986.9
Little Colorado 43.4 48.1 46.0 44,0 58.2
Bill Williams 7.2 9.2 9.7 10.2 10.4
Virgin 18.9 19.1 20.6 21.1 20.1
Muddy 17.3 15.3 13.8 10.4 9.6
Remaining Area 47.2 44,3 46.0 47.4 47.1
Total 1,066.5 1,066.0 1,036.7 1,043.1 1,132.3
Colorado Arizona 292.3 269.7 278.3 285.9 286.4
Mainstream Nevada - 0.1 0.1 0.1 0.1 0.1
California 111.3 102.8 106.2 109.2 109.3
Total 403.7 372.6 384.6 395.2 395.8

1/ Irrigated acreage includes all irrigated croplands harvested as well as
irrigated pasture. Double-cropping is accounted.
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TABLE LC-10

Lower Colorado River Basin

Population Estimates

1976-1980

(1,000's)

Estimated Population
State Tributary 1976 1977 1978 1979 1980
Arizona Mainstream Colorado* 128.5 135.4 140.2 147.3 152.9
Gila 1,955.9 2,037.3 2,194.8 2,279.0 2,336.3
Little Colorado 128.5 132.6 144.7 149.0 153.4
Bill Williams 7.7 8.3 8.7 9,2 9.5
Virgin 0.4 0.4 0.4 0.5 0.5
Total 2,221.0 2,314.0 2,488.8 2,585.0 2,652.6
California Mainstream Colorado 21.3 21.4 21.6 21.7 21.9
Nevada Mainstream Colorado* 361.9. 378.9 405.5 436.0 461.8
Muddy 3.0 3.1 3.3 3.5 3.7
Total 364.9 382.0° 408.8 439.5 465.5
New Mexico Gila 5.4 5.5 5.7 5.7 5.8
Little Colorado 45.8 46.7 47.3 . 46.6 46.0
Total 51.2 52.2 53.0 52.3 51.8
Utah Mainstream Colorado* 2.1 2.2 2.3 2.6 3.1
Virgin 18.0 19.2 20.0 22.6 26.1
Total 20.1 21.4 22.3 25.2 29.2
Lower Basin Mainstream Colorado¥* 513.8 537.9 569.6 607.6 639.7
Gila 1,961.3 2,042.8 2,200.5 2,284.7 2,3542.1
Little Colorado 174.3 179.3 192.0 195.6 199.4
Bill Williams 7.7 8.3 8.7 9.2 9.5
Virgin 18.4 19.6 20.4 23.1 26.6
Muddy 3.0 3.1 3.3 3.5 3.7
Total 2,678.5 2,791.0 2,994.5 3,123.7 3,221.0

*Includes Remaining Area population.
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