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As the Nation' s 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. .
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FOREWORD

This report was prepared pursuant to the
Colorado River a.asin Project Act of 1968,
Public Law 90- 537. The act directs the Sec-

retary of the Int~rior to " make reports as to the

annual consumptive uses and losses of water

from the Colorad~ River System after each
successive five-year period, beginning with
the five-year peri~d starting on October 1, ,

1970. . . . Such ceports shall be prepared in
consultation 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 Gover-
nors of each State signatory to the Colorado
River Compact."

This report reflects the Department of the
Interior' s best estimate of actual consumptive
uses and losses within the Colorado River
Basin. The reliability of the estimate is af-
fected by the availability of data and the cur-

rent capabilities of data evaluation.
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REPORTING AREA

1. Green River

2. Upper M~ ln Stem

3. S~ n Juan. Colorado

Muddy River

5. Vir, ln Riv. r

6. Mainltreram . nd Rem. ill'" 1

Trlbut. ry Ar..

7. Bill Willllllrnl River

a. GiI. Riv" r

9. little Colorado RiI'er
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SUMMARY

This repott presents estimates of the con-

sumptive u~es and losses from the Colorado
River system for each year from 1971 to

1975. It indludes a breakdown of the benefi-
cial consumptive use by major types of use ( ex-

cept mainstr~am reservoir evaporation), by
major tributary streams, and, where possible,
by individuaFStates.

The main stem of the Colorado River rises
in the Rocky Mountains of Colorado, flows

southwesterfYiabout 1,400 miles and termi-
nates in the Gulf of California. Its drainage area

of 242 ,000 s~ uare miles in this country rep-

resents one- fifteenth of the area of the United

States. Water is used for irrigation, munici-

pal and industrial purposes, electric power

generation, mineral activities, livestock, fish

and wildlife, and recreation. Large amounts

are exported from the system to adjoining
areas. The following table summarizes annual

water use from the system by basins and

States, including water use supplied by
ground water overdraft. Distribution of water

use by types of use from the various reporting
areas is contained within the body of the re-

port.
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SUMMARY- Colorado River System Consumptive Uses and Loues Report, P. L. 90-537

Water Use By States, Basins, and Tributaries 1

STAlE AND BASIN OF USE

Arizona

Up",,' Basin

lower Basin Mainstream

ower Basin Tributaries

Califojnia
Lpwer Basin

Colorado

Upper Basin

Nevada
lower Basin Mainstream

Lo~ er Basin Tributaries

New Mlixico
Upper Basin

Low~r Basin Tributaries

4756

lJ)

l181)
3564)

5122

5122)

1700

700)

1~ 1

34)

97)

213

l80)

33l

794

729)

65)

334

1334)

1916

Utah

Up!$' 8asin

Low;, Basin Tributaries

Wyoming
Upper Basin

Other .

Uppet Basin Colorado River Storage Project
Re$ rvoj( Evaporation

LowedBasin Mainstream Reservoir Evaporation
and {Channel Loss

Total- ColOrado River System
Upper Basin

lower Basin Mainstream

Lower $ asin Tributaries
Other-iReservoir Evaporation and Channel loss

458)

l458)

2954

6337

3759

1916

14966

1561

l501)
55)

5)

Water Passins to Mexico

Treaty i
Minute~ 218, 241, and 242

Regulatoil' Waste

Total- Colora~o River System and Water

Passing to Pr'exico 16527

I OnsUe consu~ ptive uses and losses; includes ""ater uses satisfied by ground "", ter overdraft.

VI

1971

5040

12)

ll29)

3899)

5328
5328)

1775

1775)

148

60)

8B)

218

183)

35l

823

749)

74)

304

304)

1919

477l

1442)

3023

6517
4096

1919

15555

1600

1515)
79)

6)

17155

1972

5128

ell)
1068)
4049)

5068

5068)

1536

1536)

154

65)

59)

357

320)

371

823

730l
93l

304

304)

2066

502)

1564)

2901

6202

4268

2066

15437

1594

1444)

120)

30)

17031

WATER VEAR

1973

5464

09)
l85)

4260)

5475

15475)

1855

Cl855)

160

76)

54)

237

200)

37l

874

785)
89)

364

1364)

2175

596)

1579)

3223

6736
4470

2175

16604

1720

563)

51)

6)

18324

1974 197'

5514

25)

11208)
4281)

4937

4937)

1778

Cl 778)

154

68)
86)

322

290)

32)

698

615)

32l"?: .

291

291)

2087

6071

480)

2999

6213

4482

2087

15781

1656

429)

214)

13l

17437

0, 000 A. F.)

Antale
1971- 15

5180

Cl6)
Cl154)
4010)

5186

5186)

1729

729)

149

60)

89)

270

235)

35)

803

722l
81)

319

319)

2033

528)

505)

3021

6400

4215

2033

15669

1626

1490)
124)
12)

17295
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Introduction' ,

The Colorado River system is composed of

portions of sevenIState~ Arizona, California,
Colorado, Nevada" New Mexico, Utah, and

Wyoming. It has a drainage area of about
242,000 square Tiles and repres~nts about
one-fifteenth of toe area of the U ntted States.

This report incorporates annual estimates of

consumptive uses land losses of water from the

system from 197[ to 1975. Wherever
available, water Jse reports prepared in

accordance with Ihgal requirements concerning
the operation of t~e Colorado River were

utilized. Base dat~ needed to estimate onsite

consumptive useslwere taken largely from.

existing reports and studies and from ongoing
programs. Where qurrent data were not

available. estimat~d values were developed by
various techniques ~nd reasoned judgment. No
new surveys or spedal studies were undertaken
for this initial report.. In general, methodology
followed the techni4ues normally used within
the system for estinjating water use.)'NOtI1~n~ in
this report is intendqd to interpret the provIsions
of the Colorado River Compact (45 Stat. 1057),
the Upper Colorado kiver Basin Compact (63
Stat. 31), the WaterjTreaty of 1944 with the
United Mexican Stat~s ( Treaty Series 994; 59

Stat. 1219), the decree entered by the

Supreme Court of the; United States in Arizona v.

California, et al. (37E$ U. S. 340), the Boulder

Canyon Project Act (45 Stat. 1057), the Boulder

Canyon Project Adjus~ment Act (54 Stat. 774;
43 U. S. C. 618a), theiColorado River Storage
Project Act, (70 Stat. ;105; 43 U. S. C. 620), or

the Colorado River Ba$ in Project Act (B2 Stat.

885; 43 V. S. C. 150!;).

Authority
The authority for thi$ report is contained in

Public Law 90- 537, tHe Colorado River Basin

Project Act of 1968. Title VI, section 601( b)(l)
of the act reads as follqws:

b) The Secretary is ~ irected 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 on October 1,
1970. Such report~ shall include a

detailed breakdown of the beneficial
consumptive use of water on .

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

Plan of Study
After initial meetings with representatives of

the Lower Basin States and the Upper Colorado
River Commission, a proposed plan of study was

presented for comment. Comments received

largely concerned water accounting pro-
cedures, particularly the lack of uniformity
and consistency within the system. This issue
is longstanding and is related to the

interpretation and implementation of the legal
documentary controlling the operation of the
Colorado River. In November 1974, a pre.-
liminary report was prepared which
included estimates of beneficial consumptive
use. Comments received from the States were

essentially the same as for the plan of study. In

the Upper Basin, the principal comment

concerned the use of 1965 data bases

developed for the Upper Colorado Region
Comprehensive Framework Study,
particularly irrigated acreage. In the Lower
Basin, the main concerns were the lack of

credit for unmeasured return flows originating
from mainstream diversions and the failure to

quantitatively recognize that ground water

overdraft in the Gila River Basin satisfies a

major portion of the beneficial consumptive
use. To the degree possible, these concerns

are addressed within. this report.

UPPER COLORAOO RIVER

The major tributary streams selected as

reporting areas in the Upper Colorado River
Basin are: Green River ( Wyoming, Utah,

Colorado); Upper Main Stem ( Colorado,
Utah), and San Juan- Colorado ( Colorado,

3
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New Me~ ico. Utah. Arizona).

The oytflow point and drainage area for each

is shown, in table C- 1. The boundaries of the

reporting areas are shown on the frontispiece
map.

The lalgest consumptive use of water in

the U ppar Colorado River Basin results from
the irrigation of about 1. 5 million acres of

pasture a:nd harvested cropland. In the Upper
Basin, th~ re is little opportunity for measuring
irrigation ,consumptive use directly by inflow-

outflow m~ thods. Therefore it was nec-

essary to determine this use empirically.
Specifical,ly. irrigation consumptive use rates

were com~ uted from recorded climate data

for each 01 the reporting years and applied
against the best estimates of irrigation
acreage. The modified Blaney-Criddle

consumpti~e use quotation was selected for

use in the !Jpper Basin.

Irrigated: acreage is the most important
variable in 'the determination of irrigation

consumptive use. Therefore, mcs: , f the data
collection effort of this study was c",,' ted to

determining this item.
It was also necessary to compte r'i'servoir

evaporation losses empirically. t. ~,.eloping
equations of net evaporation rat=s '." e. lch of
the reporting years and applying l~=;" rates

against the best estimates of reserdr surface
area. For the Upper Basin portion cf this

study. evaporation losses are reported under

the item of use most closely aS5;Jcia, ed with
the principal reservoir function.

Export of water out of the ColoradJ River

system accounts for nearly one-quarter of the

total uses and losses in the Upper Basin. For

the purpose of this report. water excorted
across the basin divide was treated as an

immediate loss to the river system. The

values reported for the Upper Basin are

composed of flows recorded at the diversion
faci I ities and evaporation from reservoirs

associated with export.

TABLE C-f- Colorado River Syslem Consumplive Uses and losses, P. l. 90-537

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

Units= 1, 000 Square Miles

MajorTrjbutaryStre~ fltrMl        .- ,...,

ThlirSelectedOutflo}'tPointl Wyomilll Colorado " Ia. Hew Mexico AriZDnJ Hevada California

Green River at Colorado River

Confluenc~. Utah ! 7.1 10.6 17. 0 44.8

Upper Main Stam at Green

River Conflllence. Utah 22. 2 4.0 26.2

San Juan. ColorJdo at Lee

Ferry, Arizol'"  
5. 8 16.2 9. 7 6. 9 38. 6

Uttle ColoradO ~ iver

5. 3 21.2 26.5near Camerpn. Arizona

Virgin River at LIttle-         
5. 1fieid, Arizorta 3. 0 1.9 0.2

Muddy River near
6.8Glendale, N~vada 6.8

Bill Williams Riv~r below

Alamo Oarn,! Arizona 4. 7 4.7

Gila River below fainted         .
Rock Dam, Arizona 5. 6 44.2   ( 1. 1) 49.8

Mainstream and ~ emaining Areas

in Lower ~ a~ in 0.6 28. 3 6. 9 3. 6 ( 0.1) 39.4

Colorado River Sy~tem

at Southeriy International
241.980undary i 17. 1 38. 6 40.9 20.6 107. 2 13. 9 3. 6 ( 1.2)

Colorado River Sy$tem
109.6above Lee FeirY 17. 1 38.6 37.3 9.7 6.9

Colorado River Sysiem
beiow Lee Ferty 3. 6 10.9 100.3 13. 9 3. 6 ( 1.2) 132.3

4



For the determination of municipal and
dustrial uses, 4iversion and return flow

cr~cords were obtained where readily .
ailable. However, because of the relatIVely

small magnitude :of these items in the Upper
Basin. many of the reported values are

estimated. !

Throughout thi~ study, considerable use

was made of the ~echniques and data bases

developed for the jUpper Colorado Region
Comprehensive Framework Study.

No attempt waslmade to deal with the

question of channel losses and salvage. The

values of consump~ive use presented herein for

the Upper Basin r4present onsite uses and

losses and are not recessarily equivalent to the

corresponding depletion of flow at Lee Ferry,
Arizona.

LOWER qOLORADO RIVER

The consumptive iuse of water from the

Colorado River mai~stream and the New Mexico

portion of the Gila ~ iver Basin was taken from
annual reports prep~red pursuant to articles V

and VII of the decre'e of the Supreme Court

of the United Stateslin Arizona v. California,
dated March 9, 196~. In response to the

State' s request for credit of unmeasured

subsurface flows ret~ rning to the mainstream, a.

preliminary estimatel has been made and

credited arbitrarily to Arizona and California. A

joint study is currend,ly being conducted by
the Geological Survet and the Bureau of

Reclamation with the advice and guidance of

the Task Force on Ground-Water Return

Flows. which consistS of State and Federal rep-
resentatives, to determine the location and

amounts of subsurface return flow. Until these

studies are completed. any estimate of

subsurface return flo~ s must be considered

preliminary and subject to revision. Surface
water return flows thr<\ugh Las Vegas Wash

from Lake Mead diver~ions were estimated and

shown in the 1975 Article V accounting of
mainstream use. Base~ on the same method,

the 1971- 74 return fl~ws are included in

this report. Other unmeasured return flows

from Nevada diversions also occur but have

not been accounted fo~ herein.

In addition to the mainstream, six tributary
areas were selected for the study: Little
Colorado River, Arizona- New Mexico; Virgin
River, Utah- Arizona; Muddy RiVer, Nevada;

Bill Williams River, Arizona; Gila River, Arizona-
New Mexico; and remaining areas in Arizona,
Nevada, and Utah.

Selected outflow points monitored by
gaging stations and drainage areas are shown in
table C- l. Within these selected areas,

particUlarly in the Gila River Basin,
numerous records of diversions are available;
however. few return flows are recorded. For

the most part, return flows are subsurface and

not amenable to direct measurement. It is

usually necessary to estimate consumptive use

in these areas by empirical means. The land
use, population, and production data from
which estimates were made are from various
current and past reports. This data base is
believed to be generally adequate for the

tributary areas of the Lower Colorado River

system. Since much of this routinely published
data follows political subdivision,
considerable disaggregation of data is

necessary to conform to the reporting areas

selected. Certain types of water use, such as

recreation. fish and wildlife, etc., are difficult
to estimate because of a lack of current

information and methodology.
Ground water overdrafts occur in Arizona

and Nevada. For the purpose of this report,
tributary consumptive use has not been

modified to take into account that a major
portion of these uses are supplied by ground
water overdraft, nor were channel losses and

salvage evaluated. Values of tributary
consumptive use presented are for onsite

uses and losses. It is recognized that under

uepleted conditions significant losses
occurred on the tributaries by evaporation
from water surfaces and transpiration from

native vegetation prior to their confluence
with the Colorado River mainstream.

tt-

c

Study Areas

The estimated drainage area of the

Colorado River system in the United States is
about 242. 000 square miles, of which

t

i,

r
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109, 6pO square miles are above Lee Ferry. The

river ri$es in the Rocky Mountains of Colorado
and W~oming, flows southwest about 1,400
miles, llnd terminates in the Gulf of

Califorrlia. The system consists of portions of

seven S,tates: California. Colorado. New

Mexico, l Nevada, Utah, Wyoming, and nearly
all of Arizona. The drainage area was divided
into ten:reporting areas: three above Lee

Ferry; tH.e Lower Colorado River mainstream;
and six tributary areas draining to the

mainstrepm. below Lee Ferry ( see general
location (nap). A brief description of the

reporting\areas follows.

j

Q

i UPPER COLORADO RIVER

Green Riv~r: The Green River reporting area

comprisesl about 44, 800 square miles in

southwestern Wyoming, northwestern

Colorado, ~ nd northeastern and east-central

Utah. .

Principal tributaries of the Green River are

Blacks For~, ~ enry' s Fork, Hams Fork and Big -
Sandy Cree;k In southwestern Wyoming;
Yampa andlWhite Rivers on the western slope of

the Continental Divide in northwestern

Colorado; a~ d the Price, Duchesne, and San
Rafael River,s in eastern Utah. These streams

I

are fed by npmerous headwater lakes.

The large* towns in the reporting area are

Rock Springf and Green River in Wyoming;
Vernal and Price in Utah; and Craig, Steamboat

Springs, andl Meeker in Colorado.

Mineral pr~duction is the major industry.
Oil and naturj31 gas are of primary impor-
tance, as are i:oal, gilsonite, asphalt, and trona

soda ash). T~ermal electric power production
is becoming an increasingly important industry.

Agriculture ranks near mineral production
in importanceito the local economy. Agricul-
tural development is centered around live-

stock production, primarily beef cattle and

sheep. Becausla of a short growing season, crop

production is limited largely to small grain,
hay, and pasture. These crops are used as

winter Iivestoc~ feed and complement the
vast areas of public grazing lands.

Irrigation con;sumptive use accounts for

nearly 80 percent of the total water use in the

Green River reporting area. Nearly 690,000
acres of land are irrigated in an average year.

Large exports of water are made to the Great
Basin in Utah.

Upper Main Slem: The Upper Main Stem re-

porting area is drained by the Colorado River

and its tributaries above the mouth oftlie Green
River. Principal tributaries are the Roaring
Fork. Gunnison. and Dolores Rivers. The Upper
Main Stem reporting area consists of 26,200

square miles, with about 85 percent of the area

in Colorado and the remainder in Utah.

Grand Junction, Montrose, and Glenwood

Springs are the principal towns in Colorado.
Moab is the only major community in Utah.

Mineral production is the predominant indus-

try. This area is the Nation' s chief source of

molybdenum and is a major source of van-

adium, uranium, lead, zinc, coal, and gilso-
nite.

In the Upper Main Stem reporting area,.as in
that of the Green River, agriculture centers

around production 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 sugar beets, beans, potatoes, table

vegetables, and fruit. This diversification is
made possible by climatic and topographic
conditions which create favorable air drain-

age 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 nearly
550, 000 acres of land are irrigated. A con-

siderable amount (almost one- third of the total
basin use) of water is exported to serve ag-
ricultural and municipal needs on the east-

ern slope of the Continental Divide in Colo-
rado.

San Juan- Colorado: The San Juan- Colorado re-

porting 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 southwest-
ern Colorado. Principal tributaries of the San

6
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Juan River are th:e Navajo, Los Pinos, Animas,
and La Plata Rivers. The other main tributaries

c.;.J in the basin are the Dirty Devil, Escalante,

J and Paria Rivers which drain a portion of the

IM'I> eastern slope of tbe Wasatch Plateau in Utah.
The reporting area includes about 38, 600

square miles in PPrtions of Utah, New Mexico,
Arizona, and Colotado.

The largest tow~s are 'Durango and Cortez in
Colorado; Montice'llo and Blanding in Utah;
and Farmington inl New Mexico. Page, near

Glen Canyon Dam,: is the only community of

significant size in Arizona. Most of the re-

maining Arizona pc\rtion is in the Navajo Indian
Reservation. '

Mining and agricJJ/ ture form the economic
base for the San JU,an- Colorado reporting
area. The agricultu(al development is similar
to that of the Uppet Main Stem with most of
the cropland devote;ct to livestock feeds but
with production of diversified market crops on

lands with favorable: air drainage. The main
market crops are frult, vegetables, and dry
beans. Oil, natural gas, and coal are the
most important min&rals produced. Thermal
electric power produhion is increasingly im-

portant to the economy of the area.

Irrigation accounts; for the largest use of wa-

ter, nearly 80 percent of the total basin use.

About 240, 000 acreslof land are irrigated in an

average yea r.

LOWER COL~ RAOO RIVER

Mainstream below Lee ferry, Arizona-
California- Nevada: ThelColorado River has a

length of over 700 mil~s and a drainage area of

132, 300 square miles! within the lower Col-

orado River system in ~he United States. From
Lee Ferry to the headw~ters of Lake Mead,

the river flows through the spectacular can-

yons of northern Arizona, including the Grand

Canyon. At Lake Mead, idiversions are made

to the rapidly expanding North Las Vegas- Las

Vegas- Henderson- Bould~ r City area for munici-

pal and industrial purposes. Below Lake Mead,

the river courses throug~ broad alluvial val-

leys interspersed with mbuntain chains.
Lakes Mohave and Hava~ u provide flood con-

trol and regulatory storaae below Lake Mead.

In addition, Lake Havasu provides a forebay for

pumped export to the Metropolitan Water Dis-
trict of Southern California and Lake Mohave

reregulates Hoover Dam releases for power
production and for deliveries to Mexico.

Lesser structures downstream include Head-

gate Rock, Palo Verde, Senator Wash, Impe-
rial, and Laguna Dams. laguna and Senator
Wash Dams provide reregulation capacity
while the others are used principally for diver-
sion.

Diversions below Lake Mead for agricul- ,
ture, municipal and industrial, power, export,
and other purposes are of the magnitude of 9

to 9. 5 million acre- feet annually. A consider-
able 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. Cur-
rent irrigated land adjacent to the

mainstream is estimated to be about 351, 000
acres. There has been a significant annual in-

crease in the diversions for municipal and in-

dustrial purposes, particularly to Nevada.

Little Colorado River, Arizona- New Mexico:
The little Colorado River drainage area oc-

cupies a large part of northern Arizona and a

portion of west-central New Mexico. It rises on

the north slopes of the White Mountains about
20 miles above Springerville, Ariz.; has a

mainstream length of about 356 miles; and

joins the Colorado River on the east bound-

ary 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 Geological Survey gaging
station near Cameron is located in the

Navajo Indian Reservation about 45 miles

upstream from the mouth. Streamflow is un-

dependable and erratic, SUbject to flash

floods of considerable magnitude. During the

period 1971- 75, water year outflow at the

gaging station near Cameron varied from the

floodflow of 815, 900 acre- feet in 1973 to

28, 300 acre- feet in 1974. Only a minor de-

velopment of the ground water has occurred

because of low yields and poor quality. Ex-
cessive erosion and sediment deposition plague
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the are~. Agriculture is concentrated along the
mainstr~am in the upper reaches ot the river,
on Silver Creek- a southern tributary- and

on the tuni River in New Mexico. Current ir-

rigated Jcreage is estimated to be about

32, OOO;\however, it is subject to variation
because 'of frequent water shortages and in-

adequat~ storage facilities. Population is pre-

dominantly rural with a relatively large Indian

segment.: Principal cities include Flagstaff,
Winslow, land Holbrook in Arizona, and Gal-

lup and ZlJni Pueblo in New Mexico. Leading
industries; incl!'/de tourism, recreation, manu-

facturing, )mining, and forest products.

Virgin Riv~,r, Arizona- Utah: The Virgin River
rises in wllstern Kane County, Utah; flows
southwest~rly through the northwestern

corner of Arizona; and empties into the
northern e* remity of the Overton Arm of Lake
Mead in Vitginia. The selected outflow point,
the long- tetm Geological Survey gaging station
at Littlefiel~, Ariz., is about 36 miles upstream
from Lake li\ead and about 10 miles above the

Arizona- Nevada State line. The river is fed

chietly from: tributaries heading in the
southern high plateaus and mountains in

Utah. Sever41 springs contribute water to the
river at a rel~ tively uniform rate. The most sig-
nificant of t~ese springs are located near

LaVerkin, Utbh, and Littlefield, Ariz. Both

springs are hlghly saline. Agricultural and

municipal developments in Nevada below
the selected ~ utflow point are included in

remaining ar,eas," as shown on the frontis-

piece map. :

Ground water has been developed to a lim-

ited degree. The major irrigated areas are lo-

cated in the L~Verkin- Hurricane-Santa Clara

areas of Washington County, Utah, and in
I

the Littlefield llrea of Mohave County,
Ariz. There' arfJ small irrigated areas scat-

tered throughout. Present irrigated area is es-

timated to be a~ out 28, 000 acres. Population
is predominantly rural. St. George, Utah, is the

principal city i~ the basin. Zion National
Park, located n$ ar Springdale, Utah, attracts

many visitors eJch year.

Muddy River, Ne~ada: The Muddy River, for-

merly a tributarY of the Virgin River prior to

the existence ofiLake Mead, rises in the warm

springs area of Clark County, Nev., about 10
miles northwest of Glendale. The river flows

southeasterly for about 30 miles, and termi-
nates at the northern extremity of the Over-
ton Arm of lake Mead. Meadow Valley Wash,

the major tributary of Muddy River, rises in
northeastern Lincoln County and flows south to

join the parent stream at Glendale. The

Geological Survey gaging station near Glendale
is about 2. 4 miles downstream from Meadow

Valley Wash. Outflow varies little from year
to year. Meadow Valley Wash, although pe-
rennial in the vicinity of Caliente, is normally
dry in the last 50-mile reach above Glendale.
Estimated irrigated acreage is about 8, 900
acres located in the springs area and scattered

throughout the upper reaches of Meadow

Valley Wash. The entire basin is sparsely
populated.

Bill Williams River, Arizona: The Bill Williams
River is formed by the mergence of the Big
Sandy and Santa Maria Rivers about 7. 5 miles
above existing Alamo Dam. The river above
Alamo Dam drains an area of about 4,700
square miles from small, rough mountain

ranges and intervening valleys in parts of

Mohave, Yuma, and Yavapai Counties. Alamo
Dam and Reservoir, a flood control structure

completed in 1968, was built to protect
downstream development along the Colorado
River. A minimum pool is maintained for rec-

reation and game management purposes. Re-
leases from Alamo Dam and runoff from the

intervening area flow westerly and' join the Colo-

rado River at the lower end of lake Havasu. Es-
timated irrigated acreage is about 4, 500 acres

with most crops grown to supplement feed for

livestock. The limited development in the basin
is dominated by copper mining at the unincor-

porated town of Bagdad, present population
about 2, 000. A large portion of the water

supply in the basin is obtained from ground-
water pumpage. Releases from Alamo Dam

during the 1971- 75 period varied from
1, 500 acre- feet in 1975 to 162, 500 acre-

feet in 1973.

Gila River, Arizona- New Mexico: The Gila River
is the largest tributary to the Colorado River in
the Lower Colorado River system. The drainage
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area extends from th~ Continental Divide in

New Mexico to the riyer' s mouth near Yuma,
Ariz. Elevations in the basin range from

nearly 12, 000 feet in the eastern mountains

to about 150 feet at the mouth. The selected
outflow point for the pasin is at Painted Rock
Dam, a flood control ~tructure located about 20

miles west of Gila Bepd, Ariz. The drainage
area above Painted Rock Dam is about

50,9qO square miles, iof which 5, 600 square
miles are in New Mexico and 1, 100 square
mires in Mexico. The dam was constructed to

protect agricultural a~ d urban developments
downstream. Major conservation storage reser-

voirs in the basin incl~ de the San Carlos Re-

servoir on the Gila Riv~r; Lake Pleasant on

the Agua Fria River; a8d the six reservoirs of

the Salt River Project.: Total usabl!' capacity
of these reservoirs is a~ out 3, 180, 000 acre-

feet. '
Nearly 75 percent of; the population of the

Lower Colorado River s~stem lives in the Gi la

Rtiver Basin; most of tMese reside in the

metropolitan Phoenix a~ d Tucson areas. In-

dustry and recreation p'laya large part in the

economy. ;
About two- thirds of tliie agricultural de-

velopment in the Lower!colorado River system
is located in the Gila River Basin. This de-

velopment is concentrated in the central

area of Maricopa, PinaJ) and Pima Counties

and is supported to a large degree by a long-
term overdraft of the grQund water resources.

Nearly all of the surface (water resources in the

basin have been develop;ed for decades. Except
for the infrequent majorl flood event, such as

occurred in 1973, inflows to the Colorado

River mainstream are ne~ ligible. Releases

through Painted Rock D~ m in water year
1973 totaled 412.700 a'cre- feet although only
slightly more than 100, OPO acre- feet reached

the Colorado River. Construction of the Central

Arizona Project is in progress. This project,
which would divert Color~do River water at

Lake Havasu to central Arizona, is intended

to reduce ground- water pLmpage and par-

tially arrest the large annual increases in the

depths to ground water. '

Remaining area in Arizonal Nevada, and Utah:

Outside of the Colorado R'iver mainstream

and flood plain and the selected tributaries,

development for the most part is limited by
the availability of water and the rugged ter-

rain. In the Boulder City- las Vegas Valley area

there has been a significant increase in the

municipal and industrial demand for water.

Construction wh ich would complete the

Southern Nevada Water Project is scheduled

to begin in 1977. Completion of the project
would allow Nevada to essentially use its

complete entitlement from the Colorado River.
Most of the irrigated lands in this area are lo-

cated in the lower reach of the Virgin River and

Las Vegas Valley in Nevada, on Kanab Creek

in Arizona and Utah, and the lower portions
of the Gila and Bill Williams Rivers in

Arizona. North Las Vegas, las Vegas, Hen-
derson, and Boulder City in Nevada, and

Kingman and Williams in Arizona are the lead-

ing cities.

Terminology

The Colorado River is not only one of the

most highly controlled rivers in the world, but
is also one of the most institutionally encom-

passed. A multitude of legal documents, known

COllectively as the " Law of the River," affect
and sometimes dictate its management and op-
eration. Major documents include:

Colorado River Compact- 1922

Boulder Canyon Project Act- 1928
California limitation Act- 1929

California Seven Party Agreement- 1931
Mexican Water Treaty- 1944

Upper Colorado River Compact- 1948
Colorado River Storage Project Act- 1956
United States Supreme Court Decree in

Arizona v. California- 1964
Colorado River Basin Project Act- 1968

Minute 242 of the International Boundary
and Water Commission, United States
and Mexico- 1973

Colorado River Basin Salinity Control
Act- 1974

The Colorado River system is defined in the

Colorado River Compact of 1922 as ". . .

that portion of the Colorado River and its

tributaries within the United States," whereas
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the Colorado River Basin is defined as ". . . all

of the dJainage area of the Colorado River

system ~ nd all other territory within the
United states of America to which waters of
the Coldrado River system shall be benefI-

cially applied." The compact divided the Colo-

rado Riv~r Basin into two sub-basins-the

Upper ~ asin" and the " lower Basin," with

Lee Ferr~ as the division point on the river.

Lee Ferrx. located in Arizona. is a point in

the main~tream 1 mile below the mouth of

the paria\ River. For the purpose of thisre-

port. the !Great Divide Basin. a closed basin in

Wyoming, and the White River in Nevada have

not been ~ onsidered as part of the Colorado

River sys~'em. Diversions from the system to

areas out~ide its drainage area are consid-

ered herein as exports and have not been

classifiedias to types of use.

Beneficial consumptive use is normally con-

strued to mean the consumption of water

brought a~ out by human endeavors and in this

report incl:Udes use of water for municipal,
industrial. lagricultural, power generation,
export. recreation, fish and wildlife, and

other purp~ses. along with the associated

losses inci~ ental to these uses.

The stor~ge of water and water in transit

may also act as losses on the system although
normally s~ ch water is recoverable in time.

Qualitatively, what constitutes beneficial

consumptive use is fairly well understood;

however, a~ inability to exactly quantify these

uses has le~ to various differences of opinion.
The practical necessity of administering the

various wat~ r rights, apportionments, etc., of

the Colorad~ River has led to definitions of

consumptiv~ use or depletions generally in

terms of " h~ w it shall be measured." The

Upper COlor$ do River Compact provides that

the Upper C9' orado River Commission is to de-

termine the ~ pportionment made to each

State by ". . 1. the inflow-outflow method in

terms of manmade depletions of the virgin
flow at Lee ~ erry. . . ." There is further pro-
vision that th:e measurement method can be

changed by t.(nanimous action of the Com-
mission. In cbntrast, article HAl of the decree

of the Supre,*e Court of the United States in

Arizona v. California defines, for the purpose of

the decree, " Consumptive use means diver-
sions from the stream less such return flows

thereto as are available for consumptive use

In the United States or in satisfaction of the

Mexican Treaty obligation." Nearly all the water

exported from the Upper Colorado River sys-
tem is measured; however, the remaining bene-

ficial consumptive use. for the most part.
must be estimated using theoretical methods

and techniques. In the Lower Colorado River

system tributaries to the mainstream, similar

methods must be employed to determine the
amount of water consumptively used.

Reservoir evaporation loss is a consumptive
use associated with the beneficial use of

water for other purposes. For the purpose of

this report, main stem reservoir evaporation is

carried as a separate item for the Upper and

Lower Basins.

Channel losses within the system are nor-

mally construed to be the consumptive use by
riparian vegetation along the stream channel

or conveyance route) and the evaporation
from the stream' s water surface and wetted

materials. Seepage from the stream normally
appears again downstream or reaches a ground
water aquifer where it may be usable again. A

decided lack of data and acceptable methodol-

ogy along with the intermittent flow charac-

teristics of many Southwest streams com-

bine to make a reasonable determination of

channel loss difficult. Channel losses have

not been estimated for this report within the

Upper Basin nor on the tributaries of the

Lower Colorado River mainstream. Channel

losses on the mainstream below lee Ferry
have been estimated primarily by the
inflow-outflow method.

Methodology and Data Collection

This initial report is based almost entirely on

data obtained from ongoing programs and cur-

rent reports. No new land use surveys were ini-
tiated. Available quantitative measurements

of water were used wherever their use aided
or complemented the determination of con-

sumptive use.
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OPPER COLORADO RIVER

Irrigation Consum~tive Use: The determination'

of annual irrigate4 acreage and crop distribu-

tion during the reporting period was made

using the 1969 N~ tional Census of Agricul-
ture, annual StatelAgricultural Statistics Re-

ports, Bureau of R~ c/ amation Crop Inventory
Reports, and vario~ s inventory and planning
reports issued by the Upper Basin States.
Since most of thes~ data were presented on a

county basis, it wa~ necessary to separate
them into reportingiareas and smaller sub-

basins for computa~ional purposes. This was

accomplished by uSIng land inventory maps
and relationships d~veloped for the com-

prehensive framewotk study.
For purposes of computing irrigation con-

sumptive use, the Upper Colorado River

Basin was divided into 58 sub- basins to ac-

count for local const\mptive use require-
ments. These sub- basins generally follow

tributary stream basib and State boundaries. A

representative climatic station was selected
for each sub- basin. U,sing historical records of

temperature, precipit~tion, and frost dates,
a consumptive use rat.e was computed for
each major crop in ea~ h of the reporting
years. For the purpose\ of this report, the con-

sumptive use rates wete computed using the

modified Blaney-Criddle evapotranspiration
formula in the version l:iescribed in the Soil
Conservation Service Tbchnical Release No.
21, " Irrigation Water ~ equirements," re-

vised September 1970; Irrigation consump-
tive use rates were determined by subtracting
the effective precipitati!ln from the consump-
tive use rates. Effectiveiprecipitation was

computed using criterialdescribed in the U. S.

Department of Agricultu~e, Agricultural Re-
search Service. Technic~ 1 Bulletin No. 1275.
The values of irrigation cpnsumptive use rates

were applied against the\ estimates of irri-

gated acreage to yield tha final values of irriga-
tion consumptive use. '

The theoretical consumptive use determina-
tions are based on the as~umption of full
water supply during the c~op growing 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 sup-

ply of water, either due to lack of distribution
facilities or inferior water rights. The degree to

which these lands suffer shortages varies

widely from year to year, depending in large
part on the magnitude of runoff. For this

study, an estimate of the short supply service
lands was made for each sub-basin. primarily
on the basis of reports and investigations col- -

lected for the framework study. A streamflow

gaging station was selected within each
sub- basin and the magnitUde of the reces-

sional portion of the hydrograph was used as

an index to select the date at which con-

sumptive use calculations should be termi-
nated for the short supply lands.

Comprehensive framework studies of the in-

cidental consumptive use of water as-

sociated with irrigation indicated that this
use amounted to a magnitude ranging from 5

to 28 percent of the irrigation consumptive
use depending upon location of the study area

within the Upper Basin. lacking an up-to-date

inventory of incidental use lands, these per-

centage adjustments were retained for use in
this study and applied against the annual es-

timates of irrigation consumptive uses. The
total irrigation consumptive use and inci-
dental consumptive use associated with irriga-
tion are reported in tables UC- 3 to UC- 7.

Reservoir Evaporation: A comprehensive listing
of all reservoirs and stockponds in the Upper
Basin was developed. This listing included

information about major reservoir use, loca-

tion, elevation, total capacity, and surface
area at total capacity. The listing was brought
up to date and is now kept current.

Monthly content records were obtained for

those reservoirs for which records are avail-

able. The average annual water-surface area

was determined for each year of the reporting
period. For those reservoirs lacking records, a

fullness factor" was estimated on the basis of

reservoir use and historical hydrologic condi-

tions. These " fullness factors" were then used

to obtain estimates of average annual water-

surface area for the unreported reservoirs.

Regression equations relating gross annual

reservoir evaporation to elevation, latitude.
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and geographic location were developed for

eacn of the reporting years. Account was

tak~n of precipitation and runoff salvage to de-

terr(line net evaporation rates. The net evap-
oratlon rates were applied against the esti-

mates of average annual water-surface area to

yielq the values of annual reservoir and

stockpond evaporation.
An\ exception to this procedure was the de-

termination of evaporation from the main stem

reser\toirs. Predetermined evaporation rates

were applied against historical surface areas

to yield values of evaporation on a monthly
basis.

Export,: Over 99 percent of the water ex-

ported, from the Upper Basin is gaged and re-

ported! on by the Geological Surveyor water

user o~ganizations. The remainder was esti-

mated pn the basis of past records or capacity
of facilities.
Thermal, Electric Uses: Records of water con-

sumptively used at thermal powerplants were

obtaine~ from the power utility companies.

Other US,es: These include livestock usage

excludipg stockpond evaporation), municipal,
urban, rural, recreation, and industrial ( other

than thermal powerplantJ. These items repre-
sent onlY, 3 percent of the total Upper Basin

use. The)values presented in this report were

estimateili by interpolating between 1965 and

1980 lev~ls of use as reported and estimated

in the C6mprehensive Framework Study.

LOWER COLORADO RIVER

Mainstream: The annual consumptive use of

water fronl the Colorado River mainstream by
the States\ and exports from the system were

taken from the Bureau of Reclamation annual

report entitled " Compilation of Records in

Accordance with Article V of the Decree of the

United States in Arizona v. California," dated

March 9, 1\964. To these data were credited

unmeasured subsurface return flows below

Davis Dam, land surface return flows from

Las Vegas 'li'ash. Estimated subsurface return

flows were ~ ased partly on preliminary infor-

mation suprtlied by the Task Force on

Ground-Wat~r Return Flows. Return flows

through las Vegas Wash as a result of Lake
Mead diversions into Las Vegas Valley were
estimated by the same procedures used in
the derivation of the 1975 return flow, as

shown in the Article V compilation. For the
purpose of this report. all unmeasured subsur-
face return flow was credited to irrigation use

and divided between California and Arizona
based on their respective irrigated areas.

Surface water return flow through las Vegas
Wash was credited to Nevada' s municipal and
industrial water uses.

Gross evaporation from Lake Mead is esti-
mated by the Geological Survey and published
in its annual Water Resource Data reports.
Deductions for precipitation on the lake sur-

face were made on the basis of precipitation
at Boulder City, Nev. Net evaporation from

Lakes Mohave and Havasu and Senator Wash
Reservoir were derived from available evapora-
tion and precipitation records and operating
data. Since surface-water levels of the remain-

ing small impoundments remain relatively
constant throughout the year, an annual al-

lowance of 36, 000 acre- feet for evaporative
losses was used throughout the report period.

Annual channel losses were estimated as the

outflow necessary to balance a simplified
budget of inflow and outflow below Davis Dam.

Apparent channel losses averaged 280,000

acre- feet annually, using 200,000 acre- feet

per year as unmeasured subsurface return

flow. Above Davis Dam, an annual channel

loss of 100, 000 acre- feet was assigned, based

in part on information in the Geological Sur-

vey Professional Paper 486-0.

Releases from Davis Dam are used

throughout this report rather than those from

Hoover Dam because of an apparent error in

the measurement of Hoover Dam releases.

Remedial measures are underway to correct

this deficiency.

Tributaries: Records of measured diversions, re-

turn flows, and consumpt-ive use comparable
to the mainstream are not available in the

tributary areas. Although diversion records

are kept by a number of water-using entities,
return flows are seldom measured. Most return

flows are subsurface in nature and are not
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amenable to direct measurement. Theoretical
and indirect methods of estimating con-

sumptive use m~ st be relied upon in the

tributary areas. t'n the New Mexico portion of

the Gila River Basin, the annual consumptive
use of water is r~ported by the New Mexico I n-

terstate Stream Commission, pursuant to arti-
cle VII of the Match 9, 1964, decree of the

United States Supreme Court in Arizona v.

California, et a/. '

Agriculture: About 85 percent of the con-

sumptive use in t~e tributary area to the Col-
orado River main~tream is for irrigated agricul-
ture. The annual ( rrigated acreage and crops

grown within eachj reporting area were esti-
mated principally :from information in the

yearly State Agriclj/ture Statistics. Irrigated
pasture and some minor crops not reported by
the statistics were\ estimated from informa-

tion in the 1969 O!lnsus of Agriculture, sup-

porting informatioil from framework studies,

and various other Iqcal reports including county,
farm-agent intervieWs. In essence, the

county data from t~e statistics were dis-

aggregated into the( reporting areas and sub-

areas for computatibnal purposes. The

Blaney- Criddle emp;irical formula was utilized
to compute the ann~ al rate of crop consump-
tion use. The formula is based on the assump-
tion of a full water supply, among other

things, and results i~ a theoretical water re-

quirement rather th~n actual use. Seasonal

crop consumptive uS;e factors' " K" for the

lower elevation deserlt areas were selected from

Technical Bulletin 1~ 9 " Consumptive Use of

Water by Crops in Arizona," issued September
1965 by the University of Arizona and the
U. S. Department of 19riculture. In the

higher areas, season<\1 factors from the Soil

Conservation Service jTechnical Release No.

21 were utilized. Effective precipitation, that

amount of rainfall which satisfies a portion of

consumptive use, is a:ccounted for by criteria

developed for this area by Wayne D. Criddle,
former Utah State En4ineer. Among the

many variables affecti(1g the actual use of wa-

ter, the most importar1t is individual farm
water supply and its nianagement. There is no

adequate method to a<ljust computed annual

requirements to actual water use over broad
areas.

Past studies of the incidental consumptive
use of water associated with irrigation ( water

surfaces and vegetative areas on rights-of-

way for canals, laterals, drains, roads, etc.)

suggest that this use may be accounted for by
adding 10 to 20 percent of the computed crop

consumptive use. A factor of 15 percent is
used herein to represent this use. In the

heavily irrigated central Arizona area of the
Gila River Basin, in- transit water may some-

times be considered a depletion. In- transit
water is potential ground water recharge
which, due to declining water tables, intercep-
tion by impervious beds ( perched water),

etc., is presently irrecoverable. Although this
water is not truly consumed, it is not avail-
able for use. This temporary loss of water has
not been included in this report because of the

lack of pertinent information to estimate its

present magnitude.

Evaporation from Reservoirs, Lakes, and

Stockponds: Adequate data are available at

most of the major reservoirs in the tributaries
to estimate annual lake evaporation. Monthly
net evaporation rates were derived from nearby
climatic stations recording pan evaporation
and precipitation. Stockpond evaporation was

taken directly from framework study support-
ing data which were prepared by the Soil
Conservation Service. I n addition to major re-

servoirs and stockponds, there are many
other reservoirs about which I ittle information
exists. For the most part, these reservoirs are

small and are used for a number of joint pur-

poses. Using available listings of these im-

poundments and other data. a total average
surface area and a representative evaporative
loss were estimated. No attempt was made to

vary these losses or those from stockponds on a

year- by- year basis.

Municipal and Industrial: The base for estimat-

ing municipal and industrial uses is the

urban and rural population within the report-
ing areas. Preparation of annual population
estimates was guided by the 1970 Census,

and various State and county statistical reviews
and reports which include popUlation esti-

j
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mates for local areas. The 1975 population of

the lower Colorado River system is esti-

mated ~ t about 2. 6 million and increasing at

an annual rate of nearly 5 percent. A large
portion; of the population resides within

Marico~a and Pima Counties in Arizona, and in

Clark C(lunty, Nev. Net water use rates for

domestic, urban, and rural uses in the various

reportin'g areas were derived from available
studies) n the metropolitan areas, State
Water Plan reports, and appropriate appen-

dices oflthe Comprehensive Framework

Study, liower Colorado Region.
Mineral ~ esources: Arizona leads the Nation in

the prod~ction of copper, producing more than

half of the supply. Following in copper pro-
duction are Utah, New Mexico, Montana,
and Nevada. Most of the copper production,
however, tin Utah, New Mexico, and Nevada is

produced! outside of the Lower Colorado River

system. l1he net water use for the production
of copped represents about 90 percent of the
total water use for the production of minerals

within th~ Lower Colorado River system. The

net water ,use for copper and other mineral

productio~, composed principally of the by-
products and coproducts of copper production
gold, silver, molybdenum, lead, zinc) sand

and gravel! lime, coal, stone, pumice, and ce-

ment, waslestimated from available produc-
tion data iind nominal water use rates. A

large part df the information used to estimate

current water uses by the mineral industry
comes from the Bureau of Mines. This informa-
tion includ~s preliminary figures of annual

gross valueland quantities of mineral produc-
tion by Sta~e. Basic data available from the

Bureau of Mines include published figures
of gross val~e of mineral production in rela-

tion to amolmt of water consumed and is ex-

pressed as ~ allons consumed per dollar of pro-
duction. Figures are available for many min-

erai types rr/,ined and produced in Arizona and

Nevada. A cbntinued updating of unit price
for each mi~eral in relation to quantity pro-
duced is maIntained to arrive at current con-

sumptive us~ figures based on current gallons
consumed per dollar of production figures.
Electric Pow~r: The net use of water for the

production ot thermal electric energy from the

tributaries of the lower Colorado River sys-
tem was estimated from diversions to pow-

erplants and from information contained in

State water plan reports.
Fish and Wildlife: The many multipurpose lakes,

stockponds, and impoundments in the

tributaries are used extensively for fishing and

recreation activities, as well as for preser-
vation of wildlife. Water consumption in the

form of evaporation from these facilities has

been included as lake evaporation in this re-

port. There is little information concerning the

remaining water consumption for fish and

wildlife purposes which may occur at fish

hatcheries, marshes, and on croplands ad-

ministered by the United States or various

State Fish and Wildlife Agencies. These re-

maining uses are believed to be relatively
small in the tributary areas and have not been

included in this report.
Recreation: At many of the lakes, reservoirs,
and impoundments, recreation may be one

of the important functions or purposes,
Other minor water uses for recreation pur-

poses have not been inCluded herein.

Exports: The relatively minor exports of tributary
water outside the Lower Colorado River system
are measured by the Geological Surveyor
water-using organizations.. Si.milarly, most of

the exports between tributaries or reporting
areas are measured. Water used to transport
coal from the Black Mesa ( Arizona) to the

Mohave Steam Plant ( Nevada) is estimated
from records of coal burned at the plant.

J
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Adequacy of Data

The adequacy of data is judged on the

basis for which it is to be used. Methods of

estimating consumptive use are normally es-

tablished by theoretical or indirect ap-
proaches. A formula may be dependent on a

number of variables. The relationship and

achievable accuracy of each variable must be

weighed carefully with the results to justify
any significant upgrading of data with re-

spect to accuracy and adequacy.
To a degree, this report makes use of the

1965 development year estimates of consump-
tive use prepared for the Upper and Lower

14
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Colorado Region'~ Comprehensive Framework
Studies. The sour~es of readily available and

published data ar~ essentially the same for
both reports. The report relies, in some

cases, on the results of special studies pre-

pared for the framework study.

UPPER ~ o.LORAOO RIVER

Irrigation Consumptive Use: Annual irrigated
acreage and croppihg patterns are the most

important items of bata required for a proper
determination of cd,nsumptive uses and

losses in the UpperiColorado River Basin. The
annual State agricu! tural statistics reports of

Wyoming, Colorado,; and New Mexico provide
good estimates of irrigated harvested cropland.
This item of data is\not collected or reported

on in the Utah stati~tics report.) These data
are presented on a county basis and must be

disaggregated into tf,ibutary basins. Gener-

ally, this does not p1esent too much of a prob-
lem except in WyomIng, where county lines
and the Colorado River Basin divide are consid-

erably dissimilar. Mdre timely issuance of

the reports would beihelpful.
The determination pI irrigated nonhar-

vested cropland ( mos~ly irrigated pasture
lands) is an area of ddta collection which needs

to be considerably st,J~ ngthened. This item is

not reported on in thd State statistics reports.
The acreage used to d~ velop the estimates of

irrigated pasture cons~ mptive use for this

study are based very s;trongly on acreage val-

ues reported in the 1 Q69 National Census of

Agriculture. Other are~s of data collection

which need to be imprbved are ( 1) the deter-

mination of irrigated I~ nds which receive less
than a full seasonal sURPly of irrigation water

and improvement of teChniques for estimat-

ing water use on these :Iands, and ( 2) up- to-

date inventories of seeped and phreatophyte
areas associated with irrigated lands. The pres-
ent level of climate dat~ acquisition is

adequate for the properiapplication of the

evapotranspiration formLla.

Reservoir Evaporation: The techniques and

data used to compute r~ servoir evaporation
were generally satisfactqry. Of course, addi-

tional pan evaporation and reservoir content

records would strengthen the estimates.

Other Uses: The records of transbasin exports
and thermal powerplant uses are excellent.

The estimates of municipal and mineral re-

source uses could be enhanced through the
collection of additional diversion and return

flow records. However, extensive data acquisi-
tion programs for these items do not seem

warranted in light of their small magnitude in

comparison to the possible error of estimate
of the larger water-use items (e. g., irrigation,
evaporation).

LOWER COLORAOO RIVER ,

Mainstream: The annual land use, water supply,
and water use information being gathered for
the operation, maintenance, and administra-
tion of the Colorado River mainstream below
Lee Ferry is believed to be generally
adequate in quantity, quality, and extent.

Under more or less constant review, these
data are being continually upgraded wherever
deficient. Studies and programs are in prog-
ress to remedy a lack of data on return flows
from mainstream diversions and to correct

the apparent inaccuracies of the recorded re-

leases from Hoover Dam.

Tributaries: For the purpose of this report,
there are adequate data, for the most part, in

the tributary areas of the lower Colorado River

system to make reasonably accurate estimates
of the overall beneficial consumptive use of

water by the major types of use. Major uses

are agriculture, municipal and industrial, and

reservoir evaporation. Although most of the

data could be enhanced to some extent, up-

grading would entail the collection of supple-
menting data which would be both expensive
for fieldwork and instrumentation and for the

office work to assimilate these additional
data. Whether supplementing data would ac-

tually improve the accuracy of the net water

use must be carefully weighed, since most

theoretical techniques consider only a small

fraction of the factors involved.

Agriculture: County information is available
in most of the area to aid in the estimation of

irrigated crop acreage. In general, these data

are adequate although some difficulty is en-

countered in disaggregating the data into

15
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tributary areas and into smaller subareas for

estimating and computational purposes. A suf-
ficient number of climatic stations are oper-
ated to! obtain the necessary temperature
and precipitation information required for the

evapotranspiration iormula. Research pro-

grams in developing techniques for automati-

cally identifying and measuring irrigated acre-

age through computer manipulation of satellite

digital data may ultimately aid in the as-

sessmen:t of cropped acreage. A weak link in

estimating the beneficial consumptive use by
agricultJre over broad areas is in assessing
the actu~ 1 water supply available, its adequacy
as a full ~upply, and its relationship to con-

sumptive, use.

Municipal, and Industrial: Most of the popula-
tion resid'ing within the boundaries of the

Lower Co/prado River system live in met-

ropolitanPhoenix, Tucson, and Las Vegas.
These cities and their surrounding environs

have the l)1utual problem of providing an

adequate ~urrent and future water supply for a

growing community in a water-short area. In

addition tQ an almost continuous flow of

studies cobcerning these problems, adequate
production: and effluent records are usually
available to adequately assess water use. Less

than 20 pJrcent of the total population. is
classified as rural having a significantly lesser

per capita ~ se of water. In general, the rural

popUlation ~ as considered to have a net .

water use rate of about 30 gallons per capita
per day. Consumptive use of water for ther-

mal power generation and the mineral resource

industries constitutes about 2. 5 percent of

the total estiimated beneficial consumptive use

within the tf,ibutary areas. In general, infor-

mation rega~ding the annual use of water by
the mineral ~esource industry is inadequate.
The increasipg trend for recycling and the

methods of ~chieving compliance with quality
of water staridards are changing. Unit water-

quantity reqUirements for mineral production
and processibg may !lave been modified sig-
nificantly as compared to a decade ago.

Reservoir Evaporation: There are adequate
records avail~ble to estimate the annual

evaporation from the major reservoirs in the

tributary areas. Information on the fluctuation
of water levels in the smaller reservoirs and

stockponds is nearly nonexistent. Evapora-
tion from these smaller impoundments has

been estimated on the basis of either " full"

or " average" capacity prevailing throughout
the year. Monitoring water-surface areas

through remote sensing techniques may rem-

edy this condition to some extent.

Beneficial Consumptive Uses and losses

Summaries of the Colorado River system
annual water uses, 1971- 75, by States and

type of use are shown in tables C-2 through
C- 6. Water use within the selected reporting
areas is discussed below.

UPPER COLORADO RIVER

Summaries of estimated annual consump-
tive uses and losses in the Upper Colorado
River Basin for each of the reporting years.,
broken down by State, reporting area, and

type of use are shown in tables UC- 3 through
UC-7. Estimated main stem reservoir evap-
oration is shown in table UC- l.

Agriculturil' uses accounted for over 60

percent of the total Upper Basin consumptive
uses and losses. Irrigated acreage during the

5- year period averaged about 1, 470,000
acres, with apparently little variation from year
to year. Irrigation consumptive use did, how-
ever, show large variations from year to year
due to climatic conditions. In 1971 and

1972, precipitation, temperature, and runoff

were at or slightly below normal over the Upper
Basin as a whole. In 1973, the basin experi-
enced exceptionally large amounts of precipita-
tion along with below-average temperatures.
This combination resulted in decreased irri-

gation needs. Conditions completely reversed
in 1974, when near drought conditions pre-
vailed over most of the basin. Irrigation re-

quirements that year were the highest of the
5- year reporting period. A large portion of the

irrigation requirement was met with carry-
over reservoir storage. As table UC-2
shows, major reservoir storage ( excluding
main stem reservoirs) decreased in 1974 by
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about 730,000 acre- feet. In 1975, precipita-
tion and runoff returned to nearly normal.

However, cool temperatures during the growing
c..) season reduced irrigation demands. Reser-

g voir storage reqovered from the previous
year' s drawdown.

Reservoir eva'poration, also primarily af-
fected by clima~ic conditions, demonstrated a

pattern of varia# on similar to that of irrigation
consumptive us!!.

Transbasin exports, the second largest
Upper Basin us~, showed the greatest year-

by-year variation)and also the greatest net in-

crease during thl! reporting period. In 1971,

exports totaled ~ 83, 000 acre- feet. In 1975,

exports had rise~ to 815, 500 acre- feet

primarily due to the opening of the Boustead

Tunnel in Colorado and Azotea Tunnel.

which outlets in New Mexico.

Thermal powerlwater uses in the Upper
Basin more than qoubled in the 5- year report-
ing period as four; major powerplants went into

operation: San Ju~ n ( New Mexico) in 1973;

Navajo ( Arizona) ip 1974; Jim Bridger ( Wyom-
ing) in 1974; andiHuntington ( Utah) in

1975. ..

During the 5- ye~ r reporting period,
main stem regulatj'ng reservoirs recorded an

Increase of 9, 906,;000 acre- feet of surface

storage. As storagei, increased, main stem re-

servoir evaporationkose from 458, 000 acre-

feet jn 1971 to 60r.000 acre- feet in 1975.

LOWER CQLORAOO RIVER

Water use within the Lower Colorado River

system is increasing~ as a result of additional

irrigated acreage and a fast-growing population.
Irrigated land has inCreased from about

1, 285, 000 acres in \1971 to 1, 440.000 acres

in 1975. Population !In 1970 was estimated

to be. about 2. 1 million, and 2. 6 million in 1975.

Mainstream

Table lC- l shows ),vater-surface evaporation
from mainstream reservoirs and channel

losses; table lC- 2. tti,e change in surface- water

contents of the resenl,oirs; and table LC- 3,

water uses along the ~ ower Colorado River

mainstream and flood; plain including water

passing to Mexico. Water passing to Mexico is

made up of deliveries in satisfaction of the-

Treaty, deliveries made pursuant to Minutes

218, 241, and 242, and regulatory waste.

Mainstream reservoirs gained about 3.4 mil- .
lion acre- feet of surface storage during the

5-year reporting period. Water supplies
necessary to meet the mainstream water use,

including reservoir surface and bank storage,
came principally from the regulated releases
at Glen Canyon Dam.

Annual reservoir evaporation and channel
losses consumed about 1. 5 million acre-

feet. Table LC-9, a water budget below Davis

Dam, results in an estimate of the overall
channel losses in the reach to the International

Boundary. Irrigated land has Increased from
about 331, 000 acres in 1971 to 351, 000
acres in 1975- most of the increase occur-

ring in the Colorado River Indian Reserva-
tion. Municipal and industrial water use, in-

cluding thermal powerplants in Nevada and

Arizona, doubled during the 5-year period.
Much of this demand is within southern

Nevada. Pursuant to Minutes 218 and 242,
saline return flows from the Wellton~Mohawk

Irrigation and Drainage District near Yuma,

Ariz., were bypassed around Morelos Dam at

the International Boundary resulting in a sub-

stantial increase in the water passing to Mexico

in excess of the Treaty requirements. Project
plans to implement the United States measures

required by Minute 242 call for reduction of

bypassed water through improved irrigation
efficiencies, reduced acreage to be irrigated
on Wellton- Mohawk Project lands, and the

construction of a desalting plant converting
drainage water to an acceptable quality for de-

WalerYear

Avera15e 1971-

1975

COllltadD Rjver af Estjmated '''''

Compact Poinl, near Tributary
lee ferry, Arizona Inflow to

MaInstream
MAF) ( MAfl ( MAF)

8.61 097 9. 58

9.33 0. 78 10. l!

10. 14 2. 12 12. 26

8. 28 0.85 9. 13

212 0. 94 10.21

9. 13 1.13 iO. 26

17:
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1971

1972

1973

1974

1975
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livery to Mexico. The interim deficit of water to

the systel;n will be replaced by water savings
resulting1from the construction of a

concrete~lined canal generally parallel to the

first 49-,flile reach of the existing unlined

Coachell" Canal. The water saved. estimated at

about 132, 000 acre. feet annually, will repre-
sent a part of California' s entitlement. How-

ever, until the water saved is required by
these usets, it can supplement or replace
water from storage that has been released to

Mexico anD not counted as part of the sched-

uled treat)/ deliveries. Plans also call for the

permanent replacement of reject brine water

from the desalting plant.

J-

Tributaries;

Tables lC- 4 through lC- 8 show water

uses by selected tributary areas, by States,
and by type of use. Onsite consumptive use

in 1971 was estimated to be about 3. 8 million

acre- feet. ey 1975, consumptive use was

about 4. 5 million acre- feet as a result of a

substantial iincrease in both irrigated acreage
and population. Over half of the consumptive
use is satisfied from ground water overdraft.

Irrigated larjd was estimated to be about

954,000 aqres in 1971, and 1, 090, 000 acres

in 1975. G4in in population has been on the

magnitude of about 100, 000 new residents for

each year dQrinii: the period. Most of the in-

crease in water use. irrigated land, and

population h~ S occurred in the Gila River Basin.

Gila River

Consumptive use for the irrigation of crops
represents a~ out 85 percent of the total water

use in the Gi'la River Basin. Estimated an-

nual consumbtive use per area for the entire
basin during ;the 5- year period averaged
about 3. 5 acte- feet, varying from less than 1
acre- foot per ;acre in parts of New Mexico to

over 4 acre- f~et in the western portion of the
basin. Crop cOnsumptive use varied consid-

erably from y~ar to year on the basis of
climatic conditions. Favorable economic
conditions forifarming led to an increase in

irrigated land iof about 127.,000 acres.

The consumptive use of water for municipal
and industrial! purposes is estimated to have
increased abo~ t 42, 000 acre. feet during the

5- year period.
Water supply conditions were charac-

terized by exceptionally poor runoff in 1971
and 1974. near normal runoff in 1972 and
1975, and the occurrence of a major flood in

1973. In addition to replenishing storage re-

servoirs in the basin. the 1973 runoff produced
an outflow below Painted Rock Dam of

412. 700 acre- feet during the water year.
About 100, 000 acre- feet of the outflow
reached the Colorado River mainstream. Es.
timated diversions during the 5- year period av-

eraged about 5. 6 million acre- feet, of which
4. 1 million acre- feet were from ground- water

pumpage. The recent " Inventory of Re-

sources and Uses, Arizona State Water Plan,

Phase I- July 1975," prepared by the

Arizona Water Commission and based on

1970 development conditions, estimated an.

nual ground- water overdraft to exceed 1. 8 mil-
lion acre- feet. In general; increased water uses

within the basin since 1970 have added to

the overdraft. The Central Arizona Project,
scheduled for completion in 1985, would di-

vert the remaining portion of the Arizona en-

titlement of Colorado River water to central
Arizona. reducing ground- water pumpage and

consequently the overdraft.

Other Tributary Areas
Outside the Gila River Basin, and within

the remaining tributary areas to the Colorado
River mainstream, water resources are gener-
ally limited and their development is less in-
tensive. As shown in tables LC- 4 through
LC- 8, total estimated consumptive use within

the area increased from about 437, 000
acre- feet in 1971 to 475, 000 acre- feet in
1975. A lack of adequate surface-water stor-

age facilities tends to make irrigated acreage
subject to fluctuation from year to' year based
on the variable and somewhat undependable
runoff. Localized ground water overdrafts occur

in parts of the area. With the exception of .
las Vegas Valley, population is predomi-
nantly rural. In las Vegas Valley, municipal
and industrial demands are increaSing
rapidly; however, these demands are being met

by increased diversion from Lake Mead, as

shown in table LC-3, and reliance on ground-
water pumpage is being reduced.
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TABLE C-2- Colorado Ri. er Syslem Consumpli. e Uses and Lossos Report, P. L. 90-531
W Summary 01 Eslimaled Waler Use by Slales, Basins, and Type. 01 Use 1911
c:>         (

1,000 A. F.)
Nt

Eltinmed 8eneficial Consumptive Uses aQd Louet I

Municipa~ Riband Export Export
Itesllrvoi, Irrigated ... Wildlife,  Olluide Within

Stlt.  iB";,, Evaporation' Aaric41ftu...
J Industria'" RecrllatiOll System System '''''

Arizona Upper 6.6 2. 9 1.6 11

lQwer 160. 1 4,216.7 334.6 32.8 0. 5 4, 745

Tolal 160. 1 4,223.3 337. 5 34.4 0. 5 4, 756

California Lqwer 4"84.8 7.2 4, 630.0 5, 122
Colorado Uqper 1, 236.8 41.3 7. 3 . 415.0 1, 701
Nevada lower 1.1 62. 5 66. 9 0.8  (- 0.5) 131
New Mexico Up'per - 102. 6 22.0 0.6 54.4 180

Lolver - 22 19. 9 22 33

Total 5. 5 122. 5 29. 5 0.6 54.4 213

Utah UpQer 596. 1 18.0 7. 8 107. 6 729
Lower - lU. 61.6 -..! J..   1.3  ~

Total 0.7 657.7 19. 1 7.8 108. 9 794

Wyoming Up,rer 307.4 20. 1 0.2 6.0 334

Other Upper 458.0 458
5 lower 1.458. 0 1, 560.8 3,019

Total 1, 916.0 1, 560.8 3.477

Colorado UPPer 458 2,250 104 18 583 0 3,413 "
Riv~r Low~r 1, 625 4,846 417 34 6. 193 0 13, 115

System Teital 2,083 7, 096 521 52 6, 776 0 16, 528
I

I From tables UC- l. - 3 an~ LC- I, - 3, and-4.
2 In the Upper Bas; n. reserYoir evaporation other than main stem has been assigned to the principal reservoir function.
J Includes livestock water use ilnd stockpond evaporation.
4 Includes water uses for thern;al electric power and mineral resources.       ~.
S Mainstream reservoir evspbration includes estimated channel loss below lee Ferry, For the pUrpose of this report water passing to Me)lico ( not used in

basin) is shown as an export.)

j

19

f~

J



TABLE C- 3- Colorado River System Consumptive Uses and Losses Report, P. L. 90-S37

Summary of Estimated Water Use by States, Basins. and Types of Use 1972

0,000 A. F.)

Esflmaltd Beneficial Consumptive Uses and losses I

0 MUnicIpal Fishalld Export hport
ReservoIr Irrigated ,,' Wi/ dllle. OutsllIe WIt/Uti

J Stale Basin EvaporallDn% Agrrculture) Industria'. Recreation Syslem System Total

t...:l
C;::l Arizona Upper 6. 9 3. 6 1.7 12

N Lower 153.4 4.483. 9 355. 9 33. 5 1.7 5, 028

JoI;;..  Total 153.4 4.490. 8 359.5 35. 2 1.7 5, 040

California Lower 500. 3 7. 6 4, 820. 4 5, 328

Colorado Upper 1, 236. 8 42. 0 6. 2 490. 5 1, 775
Nevada Lower 1.1 68.3 79. 4 0.9  (- 1.7) 148
New Mexico Upper 114.2 27. 5 0. 7 41.1 183

Lower 5. 5 19. 2 10.0 35

Total 5. 5 133. 4 37. 5 OJ 41.1 218

Utah Upper 595.3 18. 0 8. 1 127, 2 749
Lower 0. 7 71.6 1.2 0, 6 74

Total --- 0:7 666. 9 8T 127. 8 - 82319.2

Wyoming Upper 274. 8 19. 9 0.2 8. 7 0 304
Other Upper 477.0 477

5 Lower 1, 442. 0 1, 600.5 3. 042

3, 519Total 1, 919. 0 1, 600. 5

Colorado Upper 477 2, 228 111 17 667 0 3, 500
River Lower 1. 603 5, 143 454 34 6.421 0 13, 655

System Total 2,080 7, 371 565 51 7. 088 0 i7,155

T..;-  
1 From tables UJ;- l. -4 and lC- l, - 3, and - 5.
2 ' n Upper Basii), reservoi, evaporation other than main stem has been assigned to the principal reservoir functiol1,
3 Includes IivestoQk water use and stockpond evaporation.

Includes waler Llses for thermal electric power and mineral resources.
5 Mainstream re+ rvoir evaporation includ!!s channel loss below lee Ferry, For the purpose of this report water paSSing to Mexico ( not used in basin) is shown

as an export.
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TABLE C-4-Colorado Riv. r Sy. t. m Con. umptiv. U... and lo.... R. port, P. l. 90-537

Summary of Eslimal. d Wal. r U.. by SIal.., Basin., and Typ.. of U.. 1973

W          ( I,OOO A. F.)

t'.~      
Estimated Beneficial Con$lllTlptive Uses alld L.onn I

i'\      Municipal fish and .... n """
Reservoir Imlated .., Wildlife. Outside Within

asin Evaporation 2 Aaricult&lre' Industria'" Recreation System '...... Tota,

Arizona Upp. r 7. 3 3.2 0. 9 11
Lower 260.8 4,441. 3 370.2 ~  ---- ll. 5, 117

Total 260.8 4, 448.6 373.4 43. 8 1.9 5, 128

California lower 483.2 6.8 4, 578.4 5,068
Colorado Upper 1,043. 8 43.3 6.0 443. 1 1, 536
Nevada lower 1.1 72.5 81.4 0.8  (- 1.9) 154
New Mexico Upper 116. 9 27.3 0.5 174. 9 320

Lower 5. 7 19. 9 11.0 37

Total 5. 7 136.8 38.3 0.5 174.9 357

Utah ! Upper 603.6 18. 5 7. 1 100.8 730
lower 0. 7 83.0 ----. U  --- H  ---.ll

Total 0. 7 686.6 19. 8 7. 1 108. 9 823

Wyoming : Upper 270.8 23. 9 0.2 8. 7 304

other ) Jpper 502. 0 502
tower 1, 564. 0 1, 593.7 3, 158

Tolal 2. 066.0   " 1, 593.7 3. 660

Colorado qpper 502 2, 043 116 15 727 0 3, 403

River Gower 1, 832 5, 100 . EL ~ 6, 180 "* D 13, 627

System i
Tolal 2, 334 7, 143 587 59 6, 907 0 17, 030

I From tables UC- I, ...;5 and lC- l, -3. and - 6.
2 In Upper Basin, reservoir evaporation other than main stem has been assigned to the principal reservoir function.
3 Includes livestock wale; use and stock pond evaporallon.
4 Includes water uses lor ~hermal electriC power and minerai ( esotlrces.
S Mainstream reservoir evaporation includes channel ' ass oelow lee Ferry. For the purpose of this report water passing to Mexico ( not used in basin) is shown as

an export. 1
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TABLE C- 5- Colorado River System Consumptive Uses and Losses Report, P.l. 90-537

Summary of Estimaled Water Use by Stales, ~ asins. and Types of Us. 1974

0. 000 A. F.)

Estrmated 8eneficial Cansumptivf Uses " nd loss" \

Municipal Fish and hport Export
ReservOIr Irrrvaled '"' Wift:!IIle. Outs, Ol' WIthIn

SlJI~ 8asm EvaporatIon' Agftcu/fureJ Inouslrra/ 4 RecfullOn SY$ lem System Total

l  -----------
l Anzona \! pper 8. 5 9.0 1.7 19

W lower 263. 2 4, 774. 2 378. 9 26. 5 2. 1 5,445

0 Total 263. 2 4.782. 7 387.9 28.2  - z:1 5, 464

f\~ 
Cantornia Lower 500. 1 7, 0 4, 968. 0 5, 475

Q:l
Colorado Upper 1, 304.2 42. 0 6. 8 502. 0 1, 855

Nevada Lower l.l 74. 5 85. 9 0. 9  (- 2. 1) 160

New Mexico Upper 119. 5 32. 0 0.7 47. 7 200
I

U?wer 5. 6 19. 9 .. 1ld    -- E. .
Total 5. 6 139.4 43.3 0. 7 47.7 237

Utah Upper 633. 4 18. 5 10. 3 122. 9 785

Lo:Wer 0. 7 86. 5 1.3 0.6 89

Total 0.7 719.9 19.8 10.3 123. 5 874

Wyoming Upper 327. 1 27.5 0.2 8.7 364

Other Upper 596.0 596
Lo~ er 1. 579.0 1. 720.5 3, 300

rotal 2. 175.0 1, 720.5 3, 896

Colorado Upp,er 596 2,393 129 20 681 0 3.819

River Lower 1, 850 5.455 484 28 6,689 0 14, 506

System ~ otal 2,446 7, 848 613" 48 7.370 -- 0 18, 325

I From tables UC- l, -6 ar),d LC-L - 3. and - 7.

11'1 Upper Basin, reservoif,evapor, tion other than main stem has been assigned to the principal reservoir function.
ncludes liveslock waler usi: and stock pond evaporation.

Includes water uses lor the~ 1 electric power and mineral resources.

Mainstream reservoir evapOration includes channel loss below lee Ferry. For the purpose 01 this report water passing to Mexico ( not used in basin) is shown as

n export.
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TABLE C-6--Coforado River System Consumptive Uses and Losses Report, P. L. 9a.-537

W Summary 01 Estimated Water Use by Slates, Basins, and Types 01 Use t 975    .

l.:l          " 1, 000 A. F.) "

N
J

Estimated BenefiCial CoMurnptive Uses and Losses 1

Municipal fish and bport export
Reservoir Irriialed .., Wildlife, Outside Within

B~ Sill Evaporation' AalicultureJ Industria'. Recreation System System Total

Arizona UPPer 8.5 15. 3 1.4 25
Lower 184.7 4,884.3 381.7 36.2 2. 2 5,489

Tbtal 184. 7 4,892. 8 397. 0 37.6 2.2 5, 514

California lowel 469.3 6. 5 4,461. 5 4, 937
Colorado Upper 1, 166. 1 42.9 5.8 562. 6 1, 778
Nevada Lower 1.1 64. 8 89.0 0.8  (- 2.2) 154
New Mexico Uppel 115. 0 29.7 0. 5 145.2 290

Lowef 5. 5 16. 9 - ll     --- R
Tolal 5. 5 131.9 39.6 0.5 145. 2 322

Utah Upper,  482. 7 23. 9 7. 4 101.1 615
l{)wer~ --.. 22 77.5 --.. ld 3. 1   ~

Total 0.7 5it',a6td 25. 2 7. 4 104. 2 698

Wyoming Upper 253. 2 31.3 0. 2 6. 6 291
Other Upper i 607. 0 607

s lower i 1. 480. 0 1, 655. 6 3. 136

Total 2, 087. 0 1, 655. 6 3.743

Colorado Upper: 607 2.025 143 15 816 0 3, 606
River Lower ( 1, 672 5, 513 489 37 6. 120 0 13. 831

System Totai 2, 279 7. 538 632 52 6, 936 - 0 17. 437

I From tables UC- l, - 7, and toe- I. - 3, and - 8.
J In Upper Basin, reservoir ell~ oration other than main stem has been assigned to the principal reservoir function.
J Includes lillestock water use an ; stOCkpond ellaporatlon.

Includes water uses tor thermal electric DOwer a(ld mineral resources.
1 Mainstream reservoir ellaporatfon includes channel loss below lee Ferry, For the purpose of this report water passing to Mexico ( not used in basin) is shown as

an e" port.

TABLE UC- I- Upp~ r Colorado River System
Consumptive Uses andilosses Report, P. L. 90-537 ~,'

Estimated Main ste~ Reservoir Evaporation 1

Reservoir Evaporation   ( 1.000 A. F.I it'
flaming Bille ~ Morrow U"  '~ i

Year Gorge M,.. Poinl Powell Total ~.

197! 60 6 2 390 458 ~,~

1972 73 6 2 396 477 f'ii<

1973 75 7 2 418 502 tf;
1974 79 6 2 509 596 tt
1975 79 7 2 519 607 ~;

1<Zt' 73 6 2 447 528

UnQ, st" OlJled by States.

23

v_
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TABLE UC- 3- Colorado River System Con. umpllv. U... and Lo.... R. port, P. L. 9(1...531 67.q; -0J...... ....

Upper Colorado River Basin Estimal. d Water Use by Stale, Major Tributary, and Typ. a' U.. 1911

1,000 A. F.)

AGRICULTURE MUMICIfII.l AHD IKOOSTRIAl. t EXPORT I

Irriiatian StoCil.ponQ :/ 
I

nSH& 0",. Will>
Tributary 01 Rese~ oir EyapOrali/lQ Mineral The.rmal Elee.   WILOUfE side I.SUle ReportioilAlea Ifda-alion EYapOIatioll &. Livestock Tota' Resou( c8li lIic Pow' r Othar2 Tota' RECREATION' SY$\em S)'$tem TOT,4.L

Arizona San juan-Colo. 2. 5 3. 0 1.1 6. 6 0.0 0.0 2. 9 2. 9 1.6 11.)

Colorado , GI~( tRi'JeI. - 130.0' 2:'1'" - 6:1 13S: 2 4. 6 4. 9 1.9 11.4 3. 7 153. 3
Upper Main Stem 889, 7 20. 3 11.1 921.1 11.2 0.3 13. 3 24. 8 2. 7 412. 8 142. 6 1;494. 8 ; ;"' L,)
San Juan- Colo. 164. 3 7. 9 5. 3 177.5 2. 1 0.0 3. 0 5. 1 0.9 2. 2 - 142. 6 - 52.3- '1,. 1

Total J,184. 0 30. 3 22. 5 1, 236. 8 17. 9 5. 2 18. 2 41.3 7. 3 415.0 1, 700.4

New Mexico San Juan- Colo. 80. 9 18. 9 2. 8 102. 6 2.4 15.7 3. 9 22.0 0.6 54.4 179.6

Utatl Green River 500.4 25. 5 4. 2 530. 1 7. 2 1.9 4. 2 13. 3 6.9 111.8 662. 1
Upper Main Stem 9. 6 0. 1 0. 5 10. 2 1.4 0.0 0.8 2.2 0.0 12. 4
San Juan- Colo. 39. 2 14, 7 1.9 55. 8 1.2 0.0 1.3 2. 5 0.9 - 4. 2 55.0

Total 549. 2 40.3 6. 6 596. 1 9.8 1.9 6. 3 18. 0 7. 8 107. 6 729. 5U1

WyomIng Green River 275. 2 27. 2 5. 0 307.4 11.1 5. 7 3. 3 20. 1 0.2 6. 0 333. 7

Upper Basin Green River 905.6 54. 8 15. 3 975. 7 22. 9 12. 5 9.4 44.8 10.8 117. 8 1, 149. 1
Upper Main Stem 899. 3 20.4 11.6 931.3 12. 6 0.3 14. 1 27.0 2. 7 412.8 142. 6 -}; 507-,2 . 5/ 10, 1
San Juan- Colo. 286, 9 44. 5 Il.l 342. 5 5. 7 15. 7 11.1 32, 5 4. 0 52.4 - 142.6 ' 298.0- -, U. j',

Total 2, 091.8 119. 7 38.0 2, 249. 5 41.2 28. 5 34. 6 104.3 17. 5 583. 0 - 2,954. 3

I
In,-I" d,;~ evaporatIon from ( elated re5erVOlrs,.

llrldud8~ urban, rural. and other Industnaluses.

J+",._", r~:;': Y';

l", '~,~,~,:~,r.:it, :;~,~r,
i~

d:~
j!",'",.

J"~\:-<



OE:G& OO

TABLE Uc-4-C.'. rad. Ri. er Sy. tem C. nsumpti. e U. e. and L..... Report. P. L. 90-537

Upper C. I. rad. River 8uln Estimated Water U. e by Slale, Maj. r Trlbutar,. and Type ., U. e 1972

0.000 A. F.l

r~""ACRICtlt. Wi([""'''~~'~ ~,  htUNtclPAl AND INDUSTRIAL I    [ X' 0111
t t.','/"

l<<iaation Stockpond fiSH &. Oul- Wilb-

Tributary or Re$lMlir EVaporation Mineral Tbemral flee.   WIWUfE side in

S",," Reportlna:Acea Iniaation EvaporatiOJl & liY8$tock Tota' Resources. tricPower ot"., l Total RECREATION 1 $)'$ tem s_ TOlAl

Arizona San Juan. Co\o. 2. 9 2.9 1.1 6. 9 0.0 0.0 3. 6 3. 6 1.7 12. 2

Colorado Green River 180.8 1.6 5. 1 115. 5 4.6 4.9 2. 0 11.5 28 129. 8

Upper Main Stem 891.1 18. 1 12. 0 921.2 11.3 0.3 13. 6 25. 2 2. 5 488, 8 128. 4 +.558,2 15-(,{'

San Juan-Colo. 187. 0 7. 5 5. 6 200. 1 2. 2 0.0 3. 1 5. 3 0. 9 17 ,. 128.4 - ll7c5 ,. I'l.

Tolal 1, 186.9 27. 2 22.7 1, 236.8 18. 1 5. 2 18. 7 42. 0 6. 2 490, 5 1, 775. 5

New Mexjco San Juan-Colo. 93. 3 18.0 2. 9 114.2 2; 6 20.8 4. 1 27. 5 0.7 41.1 183. 5

Utah Green River 504.0 25. 6 4. 3 533. 9 7. 3 1.7 4. 3 13. 3 7. 1 130, 6 684. 9

Upper Main Stem 8. 9 0. 1 0.4 9.4 1.4 0.0 0.8 2. 2 0.0 11.6

San JuaopColo. 34.4 15. 6 2. 0 52. 0 1.1 0.0 1.4 2. 5 1.0 - 3.4 52. 1

l\)  Total 547. 3 41.3 6.7 595.3 9. 8 1.7 6. 5 18. 0 8. 1 127. 2 748.6

0'1

Wyoming Green River 238.2 31.7 4.9 274. 8 12. 0 4. 5 3.4 19, 9 0. 2 8, 7 303. 6

Upper Basin Green River 851.0 58.9 14. 3 924. 2 23.9 11.1 9. 7 44. 7 10. 1 139,3 1, 118. 3

Upper Main Stem 900.0 18.2 12. 4 930.6 12. 7 0.3 14.4 27. 4 2. 5 488. 8 128. 4 - 1,569,8 I'; T

San juan-Colo. 317. 6 44.0 11.6 373. 2 5. 9 20.8 12. 2 38. 9 4. 3 39. 4 -- 128. 4 - 335, 3- :, 1~1

Total 2, 068. 6 121.1 38.3 2,228. 0 42. 5 32. 2 36.3 Ill.O 16. 9 667. 5 - 3, 023. 4

1 Includes elIaporationffom related reseOo'oirs.
2 Includes uJoon, ru(al. and other industrial uses.
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Arizona

Colorado

New MexIco

Utah

I\.l
l Wyomitlg

Upper BdSln

TABLE UC- 5- Colorado River System Consumptive Uses and Losses Report, P. L. 96-537

Upper Colorado River Basin Estimated Water Use by State, Major Tributary, and Type of Use 1973

1,000 A. F.)
n_____ ,..___          

EXPORT'AGRICULTURE MUI'iIClPAL AND INDUSTRW. '    

ll..'.\t'IrrijalioR Stockpond fiSK' e~. With_
TrilMal)'lll'  RIlSlNOil' . Evaporation Mlnaral Thermal floc.   WILDUFE aide I.

flepor1inaAtea Irrijalion EVilpoution r.Livl5toc:k Total RIIOtln:-a. bicPowar ...,,' To&ll RECR.EAnOM t S,..... S)'ltam TOTAL

San Juan- Colo. 4. 0 2. 4 0. 9 7. 3 0.0 0.0 3. 2 3.2 0.9 11.4'

Green River 95.2 \. 5 4. 9 101.6 4. 7 4. 9 2. 1 11.7 2. 6 115.9
Upper Main Stem 732. 3 19. 0 12. 5 763.8 11.4 0.8 13. 9 26. 1 2. 7 439. 1 106.6 ~. 8- n ,1j. 3
San Juan- Colo. 169. 1 5. 6 3.7 178.4 2. 2 0.0 3. 3 ' . 5.5.. .. 1>.7 .,.,.""' 0 - 106;6'" " 9lY.S' . /31:.1)"

J. oJ,aI.. . 996-.6 . .,. 26: 1."'. ' Zr:rl'; O'f3. 8' 18. 3 5. 7 19. 3 43. 3 6. 0 443. 1 1, 536.2

San Juan- Colo. 87.8 26.8 2. 3 116.9 2. 7 20.3 4.3 27. 3 0. 5 174. 9 319.6

Green River 502. 1 24. 1 3. 6 529.8 7. 3 \. 9 4. 3 13. 5 6. 2 106.8 656.3
Upper Main Stem 9. 1 0. 1 0.4 9. 6 1.4 0.0 0.9 2.3 0.0 11.9
San Juan- Colo. 48. 2 14. 4 1.6 64. 2 1.2 0. 0 1.5 2. 7 0.9 - 6.0 61.8,

Total 559.4 38.6 5. 6 603. 6 9. 9 1.9 6. 7 18.5 7. 1 100.8 730.0

Green River 235.3 30.8 4. 7 270.8 12. 8 7. 6 3. 5 23.9 0.2 8. 7 303. 6

Green River 832. 6 56.4 13. 2 902. 2 24.8 14. 4 9. 9 49. 1 9.0 115. 5 1, 075.8
Upper Main Stem 74\.4 19. 1 12. 9 773.4 12. 8 0.8 14. 8 28.4 2. 7 439. 1 106.6 -l.,a4~ liSO, 1-
San Juan-Colo. 309. 1 49.2 8. 5 366.8 6. 1 20.3 12. 3 38.7 3. 0 172. 9 - 106.6 - 483.-:;' 47'/. 0

Total 1, 883. 1 124. 7 34. 6 2, 042.4 43. 7 35. 5 37. 0 116. 2 14.7 727. 5 - 2,900.8

lnctud( ,. e~,'~ oratlon llOm { elated reservOirS.
2 tnctud"~, lJftJ,m, rural, and other industrial uses.

IEG€ CiO

pr:.-,~ (">""C'!'1'~.
f.t:~.:

f~::: :;,:: :.:':;':~">, ,_A.,..~;;l.:'-::/{. :.~.~2:::~;t.;
i';,,,.\,'~!'"Il!:i!l,..#jih# I~,'"l;:;-

f.~i.~"\ t:): .,I~~',.::,.:~..;::;\~V.'. ,. .
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TABLE UC-6-Colorado Riv. r Sy. t. m Co.. umpliv. U... and lo.... Report, P. L. 90-537
Upper Colorado RI.. r Basin E. timat. d Wat. r ~'. S, b,!~!~ te>."'. ior.Iributa.' ia"'Hype'. TU. e f9i4

w,....". ,.         (

J ,000 A. F.)
AGRICULTURE

I
MUHltlPAt AND INDUSTRIAL I    [):

PORT'

Ini, atiOll Stockpotld FISH & au. With.
Tribl&taryor Reservoir baporafion Mineral Th, nnaJ EJec.   WllDUFE side i.S.... R, portina: Acta Ims:ation EYaporal:illn & Uveslock Total Resource$ tric Power OttIer.t lolal RECREATION

I

System Syslem TOTAL

Arizona San Juan-Colo. 4.3 3.0 1.2 8. 5 0.0 5. 3 3. 7 9.0 1.7 19. 2

Colorado Green River 112. 6 1.7 5. 6 119. 9 4. 7 2. 9 2. 2 9.8 3. 1 132. 8
Upper Main Stem 946.9 20.2 12. 9 980.0 11.6 0.8 14. 2 26. 6 2. 8 500. 8 119, 9 1; 627. 0 I ~ ;;" 1, J
San JUan-Colo. 191.B 7. 6 4. 9 204. 3 2. 2 0. 0 3. 4 5. 6 0. 9 1.2 - J J9, 9 95: 2  ' '.,

Total 1.251.3 29. 5 23. 4 L304.2 18. 5 3. 7 19. 8 42.0 6. 8 502. 0 1, 855.0

New Mexico San Juan~Cola, 96. 5 20.0 3.0 119. 5 2. 9 24. 6 4. 5 32. 0 0. 7 47. 7 199. 9

Utah' Green River 524. 5 31.B 4. 8 56!.l 7.4 1.8 4. 3 13. 5 9. 2 127. 0 lIO.B
Upper Main Stem 9. 9 0. 1 0. 5 10. 5 1.4 0.0 0.9 2. 3 12. 8
San Juan-Colo. 41.0 1B. 8 2. 0 61.8 !. l 0.0 1.6 2. 7 !. l - 4. 1 61.5

N Total 575.4 50. 7 7. 3 633. 4 9. 9 1.8 6, 8 18. 5 10, 3 122.9 785. 1CO

Wyoming Green River 288. 5 33.4 5. 2 327. 1 13. 7 10. 1 3. 7 27. 5 0.2 8.7 363. 5

Upper Basin Green River 925. 6 66.9 15.6 1.008. 1 25,8 14. 8 10. 2 50.B 12. 5 135. 7 1, 207. 1
Upper Main Stem 956.8 20.3 13.4 990. 5 13. 0 O. B 15. 1 28. 9 2.8 500.8 119, 9 1, 6-39,8 1', !:", .

San Juan. Colo. 333. 6 49.4 1 !.l 394. 1 6. 2 29.9 13. 2 49.3 4.4 44.8 - 119.9 - 376,8  " : i
Total 2, 216.0 136. 6 40. 1 2, 392.7 45.0 45. 5 38. 5 129.0 19. 7 681.3 3, 222. 7

1 Includes ellaporation frem related (eserwirs.
t Includes urban, rural, and other industrial uses.
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TABLE UC- 7- Colorado RI.. r Sy. t. m Co.. umptlv. Use. a. d L..... R. p. rt. P. l. 90-531 Upp. r C. I. rad. Rlv. r S.. I.
E. tlmat. d Wat. r Use by Sial., Major Tribolary, a. d Type . f U.. 1915'

1,000 A. f.)

AGRICUltuRE MUNICIPAL AfIlO INOUSTiUAl'   EXPORT I

Irril;ation  ;'-"'/~
nA I

fiSH &  Out- Witb.Stockpolld
lfibutary or Reservoir & aporation MiDtlal Thel1llalElec.   WIlDlIFE Side i.

Stale Repol1iaiArea Iffliatilln flfaporation & Liveslock Tol>l Resources tric Power 0'.." T.... RECREAnON 1 .".... . s~~ TOTAl.

Arizona San Juan-Colo.. 6; 1
c-

Z,"5' " 6.9 8. 5 0.0 12.4 2. 9 15.3 1.4   " 25.2

Colorado Green River 100. 2 1.6 5. 2 107. 0 4. 7 3. 2 2. 2 10. 1 2.8 119.9
Upper Main Stem 826. 1 16. 5 10.7 e53. 3 11.7 0.8 14. 5 27. 0 2. 3 559.8 120.3 ~ t5h' 2,1
San Juan-Colo. 196.3 5. 7 3. 8 205.8 2. 2 0.0 3. 6 5. 8 0. 7 2, 8 - 120.3 - I.Q.I,,Q ' 1'1-.5

Total 1, 122. 6 23. 8 19. 7 1, 166. 1 18.6 4. 0 20.3 42. 9 5.8 562.6 1, 777.4

New Mexico San Juan-Colo. 89.0 23. 6 2.4 115.0 3.0 21.9 4. 8 29.7 0. 5 145.2 290.4

Utah Green River 393.8 24.0 4. 5 422.3 7. 4 7. 0 4.4 18. 8 6.6 107.2 554.9
N Upper Main Stem 8.7 0. 1 0.4 9. 2 1.4 0.0 0. 9 2. 3 11.5
D San Juan-Colo. 36. 9 12. 6 1.7 51.2 1.2 0. 0 1.6 2. 8 0.8 - 6. 1 48.7

Total 439.4 36.7 6. 6 482. 7 10.0 7. 0 6.9 23. 9 7.4 101.1 615. 1

Wyoming Green River 207. 1 28. 1 4. 9 253. 2 14. 6 12. 9 3. 8 31.3 0.2 6. 6 291.3 "

Upper Basin Green River 714. 2 53. 7 14. 6 782. 5 26. 7 23. 1 10.4 60.2 9.6 113. 8 966. 1
Upper Main Stem 834.8 16. 6 Il.l 862. 5 13. 1 0.8 15. 4 29.3 2. 3 559.8 120,3 r,568, j} /57" 1. 1..
San JlIan~Colo. 327. 3 44.4 8,8 380.5 6. 4 34.3 12. 9 53. 6 3. 4 141.9 - 120. 3 - 4~ 45'i,/Total 1, 876.3 114, 7 34. 5 2, 025. 5 46.2 58. 2 38. 7 143. 1 15, 3 815. 5 2, 999.4

H" ll" k~evaporatlonllulllreldted re~ rvOI(S.

Ind" des urban, IUral, dnd oWer industria/ uses.
J f' ro> lslonaL

ttfr'\IVl-~." I~" ,

i!~~.~":' '. ,,,,,.t"' 1'~',' " t1...:tI~'._,i-.,"



TABLE lC41- Colorado River System Consumptive Uses and losses Report, P. L. 90-537 lower Colorado River Basin
ColoradD River Mainstream Estimated Reservoir Enpofation and Channel Loss' 1971- 75

J .000 A. F.)

Reservoir Evaporirtion2 Cha" ntlloss J

0
Total

W
Assirnell Apparent Resl!.l'Ioit

Senator loss. Compact Loss, Davis EvaporatIon
Waf" lakl lake lak. W...   I'ointto Dam fO 18 and Channel

c." V.., Mud Moo,,. Hav, sl! Reservoir "",,, Tolal DavisD.1m ( lable lC-9) Total loss

1971 739; 185 138 2 36 1, 100 100 258 358 1, 458

1972 724, 188 140 2 36 1.090 100 252 352 1, 442

1973 800 157 116 2 36 1. 111 100 353 453 1.564
1974 813 ' 178 133 2 36 1,162 100 317 417 1, 579
1975 814 173 133 2 36 1,158 100 222 322 1,480
Average 778 176 132 " 2 36 1, 124 100 280 380 1, 504

I Undist,'ibiJtect by S(ates.
uross evaporatlonlesS;llrecJpilalloo on water, surface; la/le Mead Rross evaporation IS from GeologIcal Survey Water Resources Data publications with the exception of 1975

which was estImated. Other Im~ oul1dmenlS . nclude Palo Verde, Headgale Rock, Imperial. and laguna diverSIOn dams. These impoundments remain re1ahvely
ConstantthrOllghoiJf the;year.

Channel loss above D8;VlS Darn is asslgned.



TABLE LC- 3- Colorado River Sy. tem Con. umptive U. e. and Lo.... R. port, P. l. 90-537 Lower Colorado River aasln ~ zot'= 0
Colorado River Main. tream Waler U... and Export. by States and M. xico 1 1971- 75

1,000 A. F.)

tintatod CGilSUmpliv. Us. I Estimatod Wat. r P. UII\l to M, xtcG
EaCimalfd Coosumpliv.  " Iaum

MllnicJp<l'  fisb. Widiit.   Uomuwrd U, eAdjuAH 218,
W. w Iniaatell ~, El. ctr!G ..,   .... m for-Roblfn 24\. .... R....' atD'Y
r.i( State A(rlcultur. IndusfriaJ Power Ilecreatillll bpart fob' flClWz flow T..... 242 Waste TC!k,1 H" .'

i 1971 Nevada 39, 2 4. 2 0.8  , 34.2 10:3 33: 9
Arizona 1, 259. 2 18.8 9.6 ., 32:8".'  1, 311.4 130. 5 1, 180. 9
Caljfomi~ 55403 7:2 4,630.3 5. 191.8 69. 5 5, 122. 3

T.8ITI 65:2 " 4.8 33. 6 4, 630.3 6, 547.4 210.3 6, 337. 1 1, 501.1 55.0 4.7 1, 560.8

1972 Nevada 65. 5 10.7 0.9 77.1 17.4 59.7

Arizona 1, 204. 9 21.5 0.8 33. 5 1, 260.7 131.6 1, 129. 1

California 568. 7 7. 6 4, 820.4 5, 396.7 68.4 5,328.3

1, 773. 6 94. 6 11.5 34. 4 4, 820.4 ~ 2TI.4 6, 517. 1 1, 515. 5 79.4 5. 6 1, 600. 5

1973 Nevada 76, 6 11.0 0.8 88.4 23.0 65.4
Arizona 1, 135. 1 21.6 0.8 42. 9 1, 200.4 132.4 1, 068.0

California 550,8 6. 8 4, 578.4 5, 136.0 67. 6 5, 068.4

1, 685.9 105.0 11.8 43. 7 4, 578.4 6,424. 8 223.0 6,201.8 1,444. 2 119.8 29.7 1, 593. 7

1974 Nevada 85.5 13.0 0. 9 99. 4 22. 9 76. 5
Arizona 1, 265, 9 23, 4 1.0 26. 5 1, 316.8 131.9 1. 184.9
California 568. 2 7. 0 4,968.0 5, 543. 2 68: 2 5,475. 11

1, 834. 1 115, 9 14. 0 27.4 4,968.0 6. 959.4 222: 9 6, 736..5' 1. 563.0 151.5 6.0 1, 720. 5
ZZ,c) ' I'

1975 Nevada 80, 1 14. 3 0. 8 95.2 27.4 67. 8
Amona 1, 282, 9 20, 5 0.9 36.2 1, 340.5 132. 9 1, 207. 6
CalIfornia 536.4 6, 5 4,461. 5 5,004. 4 67. 1 4, 937. 3

1, 819. 3 107. 1 15. 2 37. 0 4,461. 5 6,440. 1 227. 4 6, 212. 7 1, 429. 1 213. 5 13.0 1, 655.6

I From Bur.,au 01 Reclamation calendar year reports " Compilation of Records in Accordance with Article V of the Decree of the Supreme Court of the United Stata$ In " r/lon. v.

Callfo{(ua O<lle( l March 9, 1964". Exports to California and water passlOg to Me1tiCa are demands. on system water and consumption is outside. system.
2 Decree accoullbfig does. not curlently account for certain unmeasured return tlows to the mainstream trom di" elsions made tfleretrom. Estimates of unmeasured relurn tlows shown are for the

portIon of l<l~ Vegas Wash jNe" ada) sUlface watl~1 discharge 10 Lake Mead from oj~efS!OJ'\S mto kas Vegas Valley and 101 subsurface. return flows below' Davis Dam. Subsurface retum tlttws were
credifed to AmOl'la and Calitarma on the baSIS of lftlgated aCleage. -.

TT~~":: I'i....~ ~:' ,,~!.','.','~\~:~';
Co
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TABLE LC-4-Colorado River Sy. t. m Con. umptive U. e. and Lo.... Report, P .L. 90-537 Lower Colorado River Basin

Estimated Water Use by Slale, Major Tributary, and Type 0' U..' 1971

1.000 A. f.)

AUK:ultlu.   Municlpalamlll'ldustrial bport

TributaryOl SIG!=k\?Ond Thetlnal

Roservojr Inlaa- Evaporation Mineral Elecltic Outsille Wilhin

S....   Area Evaporation ... & L111'IIClId, T..., RIIDurclI PG'Mtt Dther ~ ' ota' System System Tota,

Arizona Little Colorado 18. 7 52.8 16.7 69. 5 0.8 3. 1 14. 1 18. 0 10. 6 116.8

Virgin 2. 8 3. 5 1.0 4. 5 7. 3

Bill Williams 3. 5 13. 2 2.4 15.6 1.5 0.4 1.9 21.0

Gila 134. 0 2, 848.0 48.8 2, 896.8 56. 9 15. 3 213. 6 285.B  (- 10 !) 3, 306. 5

Remaining Area 1.1 B7. 2 14.4 101.6 6. 1 3.4 9. 5 112. 2

Total 161IT 3, 004. 7 an 3, 088.0 65:3 18. 4 231.5 315.2 0, 5 3, 563. B

Nevada Muddy l.l 23.4 0.3 23. 7 3. 5 0, 1 3. 6 28.4

Remaining Area 3B.3 0. 5 3B. B 1.5 7. 5 55. 1 64, 1  (- 34, 4l' 68. 5

Total  - n 61.7 D.li 62. 5 TI rro 55. 2 67.7  (- 34. 4) 96.9

New Mexico Litlle Colorado 5. 0 6. 6 2. 9 9. 5 1.8 2. 0 3. B 18. 3
w

Gila 0. 5 8. 6 1.8 10. 4 3. 7 3. 7 14. 6N
Total  '" 5:5 15.2 4.7 19. 9 T8 5. 7 TI 32. 9

Utah Virgin 0.7 55. 1 2. 5 57. 6 l.l 1.1 1.3 60. 7

Remaining Area 3. 5 0,5 4. 0 4.0

Total 0. 7 ' 5a:6 3.ii 61.6 TI TI TI 64.7

Lower Little Colorado 23.7 59. 4 19.6 79.0 2. 6 3. 1 16. 1 21.8 106 135. 1

Basin Virgin 3. 5 58.6 3. 5 62. 1 1.1 1.1 1.3 68.0

Muddy 1.1 23.4 0.3 23.7 3. 5 0. 1 3. 6 28_4

Bill Williams 3. 5 13. 2 2.4 15.6 1.5 0.4 1.9 21.0

Gila 134. 5 2, B56. 6 50.6 2, 907. 2 56. 9 15.3 217. 3 289. 5  (- IO. ll 3, 321.1

Remaining Area 1.1 129.0 15.4 144.4 7. 6 7. 5 58. 5 73.6  (. 34.4) 184. 7

Total 167.4 3, 140. 2 91.8 3, 232.0 6a:6 29.4 293. 5 391.5 - rr (-33. 91 3,75B. 3

ExCludes Colorado River mainstream and flood plain. A large portion ot the consumplllte uses showo herein are satisfied by ground wahl! QVerdralt.

Includes urban, rUfi!I, and other industrial uses.

Includes net export ( diversiol'llu- s return flow) to Nevada from COI01i!do River mainstream ( table lC- 31 and from little Colorado Rive' basin ( Arizonal as coal slurry_



l,f'!'E"'''''TABLE LC- S- Colo' ado Ri.., Syst. m Consumpti.. U... and Lo.... R. port, P. L. 9ll-537 Low. r Colorado RI.., Sasln .( j,'...l ,,}U
Estimat. d W~ I. r U.. by Stat., Major Tributary, and Type of Use 1 1972

0, 000 A. F.)

AGRICULTURE MUNICIPAL AND INDUSTRIAL 1 EXPORT f

Tributary 01 Stockpond Thermal
Reportine Reservoir Inia:a- bilPOlillion Mineral Electric Outside Insidls....  Acea Evaporation ... &. livlSloc.k Total Resources Power -. lOla' .".... s- o .. lotll

763' , ' 2. 0 ..^< "". 3. 1
Arizona little Colorado 18. 1 ,, 5,95,. ,. 16.8 14.4 19. 5 19. 7 133. 6

Y,i.!&!n,"" ' 2.8" 3, 0 1.0 4. 0 6. 8
Bill Williams 3. 5 12. 9 2. 3 15. 2 1.6 0. 5 2. 1 20.8Gila 127.9 3. 153. 4 48.8 3, 202.2 63.4 15. 3 222.8 301.5  (- 18. 01 3.613. 6
Remaining Area 1.1 98.4 14. 5 1J2. 9 6.8 3. 7 10. 5 124. 5

Total 153.4 3, 327.2 83. 4 3,410. 6 73.8 18. 4 24T4 3TI:6 1.7 3, 899.3

Nevada Muddy 1.1 25. 7 0. 3 26.0 3. 5 0. 1 3. 6 30.7
Remaining Area 41.8 0,5 42.3 1.6 15. 1 60.0 76. 7  (. 61.4) 3 57. 6

Total -- r:1 -----.;T.S O:B 68. 3 - r:o 1ll:b '" WT 8Q.3  (- 61.4) 88. 3

New MexiCO little Colorado 5. 0 6. 0 2. 9 8.9 2. 0 2. 2 4.2 18. 1
Gila 0. 5 - M 1.8 10. 3 5. 8 5. 8 16. 6rr 4.7 2.0   ""'" 8.0 10:0 -Total 14. 5 19. 2 34. 7

Utah Virgin OJ 64.0 2. 5 66. 5 1.2 1.2 0.6 69.0
Remaining Area 4, 6 0. 5 5. 1        , 5. 1

0.7 68. 6 3:0 12 ---r2 Q.6  '-Total 71.6 74. 1

Lower Little Colorado 23. 1 65. 5 19. 7 85. 2 4.0 3. 1 16. 6 23. 7 19. 7 151.7Basin Virgin 3. 5 67. 0 3. 5 70. 5 3. 5 O: T 1, 1 - 3.6 J. l. 0..0 75.8
Muddy 1.1 25. 7 0.3 26.0 3. 5 0. 1 3. 6 30. 7
8ill Williams 3. 5 12. 9 2. 3 15.2 1.6 0. 5 2, 1 20.8
Gila 128.4 3, 161.9 50. 6 3, 212. 5 63.4 15. 3 228.6 307. 3  (- 18. 0) 3, 630.2
Remaining Area 1.1 144. 8 15. 5 160.3 8.4 15. 1 63. 7 87. 2  (- 61.4) 187. 2

Total 160. 7 3,477. 8 9T:9 3, 569. 7 "' Jf:4 37.0 3iD.7 425.i D:6 E59.7) 4, 096.4
I ExduM.o;. Colorado Ri~er mamslream. A 1<>lge ponlO/1 01 the consumpli~e uses shown hefelo are satisfied b}l ground wale! O\Ierdraft.lnduder, urban, rural. and other l/1dusloal uses.
3 Includes net exporl ( dIversion less cetum 110.....) to Nevada from Colorado Rivet mainstream (table lC- 31 and fr~m little Colorildo River basin lAritona) as coal slurf)'.

II!"''',i)j{~:r:~~''>;,~' i),.~.... ..,-, . ~:;~:.:'d".ft..;~' 1;:-)f.~It,I~'.~ illlW
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TABU: tc;;:a;;;:eoioiii'1I0' Ri; erSy; i.m Consumptive Uses and Loues R. port. P. L. 90-537 Low. r Colorado River Basin
Eslimat. d Water Use by Slate, Major Tributary. and Typ. 01 Us. ' 1973

1,000 A. F.)

AJrtCUllIlfl MuniCipal atldlndu$triaJ ix,..
Tributary or SloCkpOlld Tbtrm~d

Roportinr; Reservoir lUll'. En, ar. tion Miael'al llatl1;c Outside Inside
Shh A,., Ey, pOl. lion ... &. U" utocll Total atSOUJC1I' Pow" Olher:l Tota' System s.ystem rota'

Arizona Little Colorado 19.3 59. 1 16. 7 75.8 2. 3 3. 1 14. 7 20. 1 17. 6 132.8
Virgin 2. 8 3. 1 1.0 4. 1 6.9
Bill Williams 3. 2 16.4 2. 3 18. 7 1.5 0. 5 2. 0 23. 9
Gila 234.4 3, lB3. 2 50.0 3,233. 2 64.8 15. 3 234. 5 314.6  (- 15. 7) 3. 766. 5
Remaining Area 1.1 91.8 15. 0 106. 8 7. 1  - 12 11.1 119.0

Tolal 260.8 3, 353. 6 85.0 3. 43B.6 75. 7 18. 4 253. 7 347. B 1.9 4,049. 1

Nevada Muddy 1.1 28.2 0.3 28. 5 3. 5 0. 2 3. 7 33. 3
Remaining Area 43. 5 0. 5 44.0 - U 15. 5 61.4 78. 5 - (- 67 .3) 3 55. 2

Tolal 1.1 71.7 o:s 72.5 1.6 19.O 61.6 82. 2  ( 67. 3) 88. 5

New Mexico lillie Colorado 5. 0 6. 1 2. 9 9. 0 2. 0 2. 3 4. 3 18. 3
W Gila 0. 7 9.0 1.9 10.9   - E -.ll IB.3

Tolal ~ 15. 1 4:8 19.9 2. 0 9, 0 . 11.0 36.6

Utah Virgin 0.7 75.4 2. 5 77. 9 1.3 1.3 8. 1 B8. 0
Remaining Area - ----.! I.Ji. - M. -2J     -   5. 1

Total 0.7 80.0 3.0 83. 0 1.3 1.3 8. 1 93. 1

Lower Little Colorado 24. 3 65.2 19. 6 84. 8 4. 3 3. 1 17. 0 24. 4 17. 6 151.1
Basin Virgin 3. 5 78. 5 3. 5 82. 0 1.3 1.3 8. 1 94. 9

Muddy 1.1 28. 2 0.3 28. 5 3. 5 0.2 3. 7 33. 3
Bill Williams 3. 2 16.4 2. 3 lB.7 1.5 0, 5 2. 0 23. 9
Gila 235. 1 3, 192. 2 51.9 3, 244. 1 64. 8 15. 3 241.2 321.3  (- 15. 7) 3. 784.8
Remaining Area - ll 139. 9 ...& Q. 155.9 - 1U ~ 65.4 89. 6  (- 67. 3) 179. 3

Total 268.3 3, 520.4 93. 6 3, 614.0 79. 3 37.4 325. 6 442. 3 8. 1 (- 65~4) 4, 267. 3

t ExCludes Colorado River mainstream. A large portion of the consumptive uses soown herein are satisfied by ground wa.ter overdraft.
Includes urban, rural, and other iodusbialuses.
Includes net e. port (diversion less return flow) to Nevada from Colorado River malnstrelm (table lC-al . nlS trom little Colorado River b~sin ( Arizona) as a coal slurry.



6Boe~ o
TABLE LC- 7-Colorado River Sw. tem Con. umptive U. e. and Lo.... Report, P.L. 9l1-537 Low. r Color. do River Ba. ln

Estlmat. d Water Use by State, Major Tributary, and Type of Use 1 1974

000 A. F.)'

AtriculWl't Municipalandlndustri.tl UNI't

Tributaryw StQCkpl)nd   , Thenna!
Reportillf Resti'foir Itrira. EnpotaUon Miami E1ecbic '

Qij;- a
OiMidi ' hid,Stale Area Evaporation ... & liveslock T, taI ,.'" ,~ ._,."" . ~ ftoWtl Tot.' S_ S...... T""

An~~~l~l Lillie Colorado 20, 9 55. 5 16. 7 72.2 2. 7 3. 1 15. 0 20.8 14. 7 128.6
Virgin 2, 8 3. 2 1.0 4.2 7. 0
Bill Williams 3, 5 13. 0 2. 4 15.4 1.4 0.6 2. 0 20.9
Gila 234. 9 3, 368. 9 49.6 3, 418. 5 60. 1 15. 3 245.6 321.0  (- 12. 6) 3, 961.8
Remainmg Area 1.1 114. 9 15.0 129. 9 6. 6 4. 1 10.7 141.7

Total 263. 2 3, 555. 5 84. 7 3, 640. 2 70.8 18.4 265.3 354. 5  - n 4,260.0

Nevada Muddy 1.I 27. 8 0.3 28. 1 1.5 3.5 0.2 5. 2 34.4
Remaining Area 45.9 0. 5 46.4 1.6 17.4 62.6 .&l&. - (-78. 6) 3 49.4

Total - U lIT o:a """74:5 3:I 20:9 62.8 86.8  (- 78. EjI . 83. 8

New Mexico little Colorado 5, 0 6.0 2. 9 8.9 2. 2 2.3 4. 5 18.4
w Gila 0. 6 9. 0 2. 0 11.0 6.8 6. 8  - 18.41JI

Total - s:6 l5.O 4:9 19.9 2:2 9:I TIT 36.8

Utah Virgin 0, 7 79. 1 2. 6 81.7 1.3 1.3 0.6 84.3
RemainIng Area 4. 3 0. 5 4.8 4.8

Total ---- 0:7 83.4 3T 86:5   """"' T.3 IT o:s 89. 1

lower little Colorado 25. 9 61.5 19. 6 81.1 4. 9 3. 1 17. 3 25,3 14.7 147.0
Basin Virgin 3, 5 82. 3 3. 6 85. 9 1.3 1.3 0.6 91.3

Muddy 1.I 27. 8 0.3 28. 1 1.5 3. 5 0.2 5. 2 34.4
Bill Williams 3. 5 13. 0 2.4 15.4 1.4 0.6 2. 0 20.9
Gila 235, 5 3, 377. 9 51.6 3,429. 5 60. 1 15. 3 252.4 327. 8  (- 12. 6) 3, 980. 2
Remaining Area 1.1 165. 1 16. 0 18U B. 2 17.4 66.7 92.3 - (- 7B. 6) 195. 9

Total 270. 6 3, 727. 6 93. 5 3, B21.1 76:T 39.3 33s:5 453:9 o:s (- 76. 5) 4,469. 7

E~ cludes ColOiado Ri....er mamstleam. A large portion of the coosumptive uses shawn herein are satisfied by grouf\d water overdraft.2 lncludt!~ urban, (Ural. ana Olllft mdustnal use""

Includes. !\et elport (divetsion less return flow) to Nevada from Colorado River mainstream ( tabl. lC-3) Ind from little Colorado River basin (Arltonl) .$ coal slurry.
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TABlif Lc:8-CoIO'~ do Rive, Syslem Consumptive Us.. and Loss.. Report, P.L. 90-537 Lowe, Colorado River Basin

Eslimaled Water Use by Slate, Major Tribulary, and Type of Us. t 1975

1 ,OOO, A. F. J

Aa:ri(:ulWl1I Municipal and Indu$trial bport

Tlibutaryor StllckpOfllf lh&f1l1al

Reportina ReS&S'fojr lniJ;a. EvapoUltlon Mineral Electric Outside Inside

1111  "'.. E', pocatiaft ijOll .. U".. tock T"" R, sDlIrcea ..." Glbe, t Total System: System T""

Arizona UllIe Colorado 19.4 50.8 16.9 67. 7 2. 8 3. 1 15.0 20.9 20.8 128.8

Virgin 2. 8 3.0 1.0 4.0 6. B

8ill Williams 3. 3 13. 8 2.4 16.2 1.4 0. 6 2. 0 21.5

Gila 15B. 1 3, 477.3 47. 0 3, 524. 3 54.4 15.3 256. 9 326.6  (- 18. 61 3, 990.4

Remaining Area 1.1 107. 5 14. 5 122.0 6. 5 4.4 10. 9 134. 0

Total 184. 7 3,652. 4 81.8 3, 734. 2 65. 1 i8.4 276.9 360.4  - U 4, 281.5

Nevada Muddy 1.1 23. 5 0.4 23. 9 2. 2 3. 5 0.2 5. 9 30. 9

Remaining Area 40.4 0.5 40.9 1.5 18.8 63. 9 90. 1  (- 70.0) J 55. 1

Total 1] 63.9 M 64. 8 3. 7 22. 3 64. 1 90. 1  (- 70. 0) 86.0

New Mexico Little Colorado 5.0 3. 2 2. 9 6. 1 2. 3 2. 3 4. 6 15.7
W Gila 0. 5 -..!U 2. 0 10.7 5.4 5.4 16. 6
C1t

Total s:5 11.9 4T 16. 8 " 2.3 7J JO:O 32. 3

Utah Virgin 0.7 70.3 2. 6 72. 9 1.3 1.3 3. 1 78. 0

Remaining Area 4. 1 0. 5 4.6 4, 6

Total OT 74.4 3T 17:0   - n -----r:1 3T 82. 6

Lower Little Colorado 24.4 54. 0 19. 8 73. 8 5. 1 3. 1 17. 3 25. 5 20. 8 144. 5

Basin Virgin 3. 5 73.3 3.6 76. 9 1.3 1.3 3. 1 84. 8

Muddy 1.1 23. 5 0.4 23. 9 2. 2 3. 5 0.2 5. 9 30. 9

Bill Williams 3. 3 13. 8 2.4 16. 2 1.4 0.6 2. 0 21.5

Gila 158.6 3,486. 0 49.0 3, 535.0 54. 4 15. 3 262. 3 331.9  (- 18. 61 4,007. 0

Remaining Area 1.1 152. 0 15. 5 167. 5 8. 0 18.8 68.3 95. 1  (- 70. 0) 193. 7

Total i92.O 3, 802. 6 90.7 3,893. 3 71.1 40.7 350.0 461.7 3:"1 (- 678) 4. 482. 4

I EJc;lude$ Colorado River mainstream. A lafge portion of the consumptive IJ~ shown herein are satisfied by ground water overdraft.
h.ldt.' u!ban, IU1al, and other industtial uses.

Include, net export (diversion less , eturn flew) to Nevada from Cc.lorado River mainstream (tab'. lC-3) and from little Colorado River basin ( Arizona) as coal slurry,
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TABLE lC- 9- Colorado Ri.. r Sy. l. m Crm. umpll.. U... and Lo.... R. port, P. l. 90-537 Low. r Colorado RI.. r Buin
Colorado Ri.. r Mainslream Eslimat. d Chaon. ll....., Davis Dam 1. lol. roall. oal Bouodary 1 1971- 75

11, 000 A. F.'

WaterY, v

llraJna2e       ~
1914

Avera,.
Ilem Area 1971 1972  .& 1-3'" ,  1975 1971- 75

l,..Df?O. ~,q.,..P~.J
0 0  .  .  0 0

Colorado R, ver below 169,3 8,266 8.453 7, 932 8,844 8, 179 8, 335
Davis Dam, Nev.- Ariz.

Lake EVd~ oratlol),   176 178 154 171 171 170
lake H<i....asu- Senator

Wash Rese( l/oirs~Others

Table l.C- lI

Change Irl lake Contents,   24 15  , 5 4 12 4

lake HaViJsu- Senator

Wa5h ITable LC- 2)
W MainstrE:am ConsumptiveJ

Use and Exports
Table LC-3)

Nevada Z 4 11 11 13 14 11
Arizona J 1, 181 ~ 1127 1, 067 l,l84 1, 207 1, 154
CalifOlma 5, 122 5, 328 5,068 5,475 4, 937 5, 186
MeXICO 1, 561 1, 600 1, 594 1, 720 1, 656 1, 626

Estimated Tnbutary 73,8 60 30 310 40 40 96
Surface water inflow 4

Apparent Channel 258 252 353 317 222 280
lo~se~ below Davis     ,

r;J. ,8,247

Dam 5

Totals 243, 1 8. 326 8, 326 , 8.498 8, 247, 8,884 8,884 8,219 8,219 8, 431 8, 431

Inflow iii . Outflow (0). Qutl\ cw to MfrlliCD ( eJlport) is made up of measured discharge of the Colorado River above Morelos Dam and the various wasleways, drains, and canals; flowing: 10
the ColuraJ" R, vel between the nolUlerly and southerly international boundaries ana ar the Arizona-Sonora bOundary. .

Z
tncJud<:s Mohave PowerpJant and minor domestic and agricultural waler uses.

Tat-Ie \ c' 3 li)'SS walel use 10' Ldlle Mead Nallonat ReCleatlon Area and Davis Dam and Government Camp.
Sljl.>~I:rt.,:<: ' I!flow horn tllblll.3ry dlea aM/ educ/ lon 10 glOlInd water storage ( Yuma Areal IS assumed 10 balance subsurface ouUlow to Mexico. Estimated surfaCe water inflow includes

Bill W,)I' 3111- ,' IlJ Gila Rivers and a relTlill(lmgillea of abOut 10, 710 square mdes.
a r.omplJt~ d.
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Tables C- 2 to 6

Table C- 4,

Table C- 6:

Tables UCt3 to 7

March 1, 1978

Errata

to

Colorado River System Consumptive
Uses and Losses Report

1971- 1975

For Utah, Lower Basin Tributaries, change 1975 value from ( 32) to ~.

First column, line 19. Change Quotation to equation.

Second Column, last paragraph, fifth line from the bottom. Change depleted to

undepleted.

First column, second paragraph, sixth line. Change Virginia to Nevada.

Total" values shown within the Tables are Upper ao.d Lower Basin totals for Arizona,

New Mexico, Utah, and Other and are not subtotals as the line spacing would imply.

Change the figure .2. under " Export Within Systemll Column to the figure Q..

Change the " Irrigated Agriculturell total for Utah from ~ to 560. 2.

General heading of " AGRICULTURE" should be over subheadings of " Irrigation," " Irri-

gation Reservoir Evaporation, 
II "

Stockpond Evaporation and Livestock, 
II

and UTotal. 
11

General heading of " MUNICIPAL AND U,'DUSTRIALlI should be over subheadings of t1Mineral

Resources, 
If IIThermal Electric Power, 

II nOther," and " Total." General hending of

IIE..XPORTII should be over tlQut;side System" and llWithin System" only.

Table UC- f to 7 The following corrections should be made to values shown in the last column, IITOTAL. 
II

Incorrect Values Table

State Tributary UC- 3 UC- 4 UC- 5 UC 6 UC- 7

Colorado Upper Main Stem 1494. 8 1558. 2 1329. 8 1627. 0 1556. 5

San Juan- Colorado 52. 3 87. 5 90. 5 95. 2 101. 0

Upper Basin Upper Hain Stem 1507. 2 1569. 8 1341. 7 1639. 8 1568. 0

San Juan- Colorado 298. 0 335. 3 483. 3 375. 8 465. 3

Correct Values Table

State Tributary UC- 3 UC- 4 UC- 5 UC- 6 UC- 7

Colorado Upper Main Stem 1504. 0 1566. 1 1338. 3 1630. 1 1562. 7

San Juan- Colorado 43. 1 79. 6 82. 0 92. 1 94. 8

Upper Basin Upper Main Stem 1516. 4 1577. 7 1350. 2 1642. 9 1574. 2

San Juan Colorado 288. 8 327. 4 474. 8 372. 7 459. 1

Table LC-'3

Table LC-;S

Table LC~ 7 and 8

Table LC~ 8

Table Lc49

Under the heading " Estimated Unmeasured Return Flow2," the total for 1974 should

read ~ instead of 222. 9. Under the heading " Estimated Consumptive Use Ad-

justed for Return Flow, 
II

the 1974 value for California should be 5, 475. 0 instead

of 5. 475. 1 and the 1974 total value should be 6. 736. 4 instead of ~ 736. 5.

Replace: mark with left parenthesis at bottom total under Export Column ( Inside

System).- The general heading " EXPORT" should not include column headed liTo tal. "

Under the general heading "~ 1UNICIP^ L AND INDUSTRIALl, tI
the values for the Virgin

Tributary, Lower Basin, for " 0ther211 and " Total" should read 1.2 and 1.2, respec-

tively, instead of 0. 1 and 3. 6. Under the heading IIEXPORT," the " Outside System"

value for the Virgi;-T'ributary, Lower Basin, should read 0. 6 instead of being

blank. ---

General heading " Agricul ture" should not include column beaded " Reservoir Evapora-

tion. "

Under the " Totalll heading of IIMunicipal and Industrial'. the Remaining Area, Nevada,

value should read 84. 2 instead of 90. 1, the Gila, Lower Basin, value should read

332. 0 instead of 3-31. 9, and the Total, Lower Basin, value should be 461. 8 instead

of 461.7. - -

For Mainstream Consumptive Use and Exports, Arizona, the 1972 value of 1. 129

should be in the " 0" column instead of the III" column. The 1972 Outflow Totals

should be 8. 498 instead of 4, 498.


