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Commissioner

Report on water supply of the Lower Colorado River Basin

Your "Report on Water Supply of the Lower Colorado River
Basin't J a copy of which was recently supplied us, has been examined
with interest. I recommend that it be made available to the public
at the earliest possible date.

In the memorandum of July 17, 1947, by which we trans
mitted to the Secretary of the Interior our interim report on the
status of Colorado River investigations (H. Document 419, 80th
Congress), it was pointed out that the term "stream depletions"
was used therein without any implication that this is or is not
an appropriate method of measuring the "beneficial consumptive
use" with which the Colorado River Compact deals. A similar
statement would be in order, I believe, in connection with your
report I s use of the term "consumptive use". I do not understand
that by adoption of this term, accompanied as it is by a carefully
framed technical definition, you intend to impute the same meaning
to the terminology of the Colorado River Compact and the Boulder
Canyon Project Act. I Buggest that this be made clear either by
attaching a copy of this memorandum to each copy of your study or

io some other appropriate faSh100·~uW~
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I. SYNOPSIS

This report has been prepared to till an urgent need tor a

comprehensive analysis ot the water supply ot the Lower Colorado

Blver Basin. There has been a detinite need for a determination,

in more detail than presented in the·· Department ot Interior report

"The Colorado River" (March 1946), of the average natural or virgin

flows et streams and the rates ot use or water to serve as the

basis tor platlDilig future developments for the maximum utilization

ot water supplies present17 and ultimately available.

The report presents detailed analyses and estimates or historic
•

stream flow at selected gaging stations and other key Points; an

esti_teet average natural or virgin flow at the saile stations

.aM points; rates of consumptive use of crops, natural vegetation,

and other water consWD1ngitems; estimates of channel and evapora-

tion lossesj·a=. considerable other into1'JlBtion on water supply and

use in the Lower Colorado River Basin.

A similar report covering the Upper Colorado Biver Basin was

prepared in lIovember 1948 by the Engineering Advisory Comm1ttee
. ·4·

to the Upper Colorado River Basin Compact Comm1ssion~ Together,

these reports provide a basis for a comprehenslve aDalysis of the

water suPP17 of the entire Colorado River Basin.
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A. Definitions

Following is a Ust of definitiOllS of tecbn1cal wordJI and terms

as used throughout this report.

Cons!DWtive Vse: As defined in Appendix BI consuptive use 1s the

sum of the volumes of water used by the vegetative growth of' a gtven

area i. transpiration or building of ,lant tissue and that evaporated

from. adjacent soil, snow, or intercepted precipitation on the area 111

aJ:11' spec1tied t1me. However, as used i11 tUs report , effective pre

cipitation has been deducted and wherever the term "consumptive use"

is used it means consumptive use of irrigation or ground vater esti

mated by the Blaney-Criddle. method, unless otherwise indicated.

Eva;rotrauPirat1on: Considered s1l1o~ with consumptive use as

defined above.

J11storic or historical stream flow: The flOW of a:tJ:1 stream, recorded

or. estimated, for a historical period.

Virgin flOW: "fJ:le flow of any streamuMepl~tec1 by the activities of

V_epleted or _tural flow: Considered S1D01J1IlOU8 w1thvirgin flow

as defined above.

,Transbasin diversions: The diversions of vater trom a drainage area

of a stream or basin to the 4ra1nase area ot ~ther stream or basin.

APlQrtionment.ot historic chanDellosses .1Jt. river sections: Apportion

ment was arbitrarily -.4e to the contributor tor water originating in

the tow.r Basin in accordance with the volUDl8s conveyed. Losses on

water contributed at Lee Ferry were undistributed.
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Salvage: Reduction of the natural vater losses tbr.ough the activities

of mau.

Balyage of cbaDnel evaporation: Reduction ot watez: surface evapora

tion resulti:Dg from flow reductions caused. b7 _n. Salvaged chauel

losses from water surface evaporation in stream sectioDS for water

orig1Dating in the Lower Basin were arbitra:r:1:17 prorated among the

contributors to the stream flow on the basis of th$ respective un

depleted volumes conveyed in the stream sections. salvage on water

contributed at Lee Ferry was undistributea..

SalVage by the reRlacement of native vegetation: Salvage of channel

losses caused b1 the replacement ot native vegetation by crops and.

other beneficial uses were apportioned to the state in which the re

placement occurred.

SalVaged or increased channel losses: These are caused by native

growth cbaDges in the river bottoms and flood plains and. were ap

portioned to the state or states in which .the change occurred.

Lim1trophe Section:' The section of the Colorado River which forms the

common boundary between Mexico and the State of Arizona in leDgtll from

the C&litornia-BaJaC&lUornia BouDdary to the Arizona-Sonora Bounc1ary•

.Water cou'!4¥ noncroppd areas; Cities, towDB, and areas consuming

water incic1ential to irrigation farm1:Dg.

Unmeasured inflows: Flows originat1:Dg fromungaged areas were deter

mined as the differential stream flows needed to balance th$ measured

inflows and measured outflows adjusted for intervening stream deple

tions and cbanDel losses in the stream sectioDS.
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Period ot study: 'lbe study period used begins in October 1913 and

ends 1n September 1945. Av~rage historic and virgin flows were deter-

JIl1ned for tbis period and such items as water uses, water losses,

diversions and reservoir storages and releases are averages tor this

period. Diversions and reservoir losses and storages which have

started or have increased during the 32-year period must necessarily

be shown as .an average tor the full period. Details of these deter-

m.1nat10ns are explained. in the report.

Depletio1'l8 in Mexico: Apply only to that portion ot Mexico tributary

to the Gila River upstream from the L1mitrophe Section of the Colora4o

River.

This report contains a general _p of the Lower Colorado River

!asil1 wbich shows the tributary networks of the Colorado River system

dOVDStreUlfrom Lee Ferry, the selected stream flow statiol1s, and the

drainage areas above key Sasing stations and divisiol1 points.

ADother general map of the Lower Colorado River Basin vas prepared

which shows the tributary Detvorks ot the' Lower Colorado River system,

the irrigated land areas, and the selected Weather Bureau stations.

This map is included in the Blaney-Barris report, .!ppeDdix B of this

report.

c. Period of study

Various periods have been used in the past to deterJll1Deaverage
,,'

stream flow. In the .'1946 report "The Colorado River", prepared by



the Bureau ot Reclamation, the 1897 to 1943 period was used to illus-

trate average and yearly stream tlow tor the Colorado River at Lee

Ferry and tor the Gila River at various key points and the mouth.

Intermediate points were interpolated. The 1914 to 194.5' period was

cbosen for the present study because it is believed to be a repre

sentat1ve period ot average stream tlow as well as be;lng a period

tor which sufficient hydrologic data are available to make 8. compre-

hensive analysisot water resources and. stream depletions. Further

more, the 1914 to 194.5 period includes the above average runoff years

from 1914 to 1929, inclus1ve, and the severe drougbt years from 1931

through 194.0 and is adaptable to the study of holdover storage prob

lems of stream tlow equation in droUiht years.

Although different techn1ques and more refined analyses were

used in the present studies, the results compare closely with those

obtained in the earlier studies. Colorado River flows at Lee Ferry

have been estimated tor the 1914 to 1945 period &S 96 percent ot the

h1l$torical and. virgin flow estimated tor 'the lODger period 1n the

1946 report. In the Lower Basin, accretions between Lee Ferry and

Yuma compare more closely tor the two periods. The 1897-194.3 average

gain from Lee Ferry to the International·Boundary in the. 1946 report

was estimated to be 1,450,000 acre-feet. However, the flow shown in

. that report tor the boundary actually corresponds to the Colorado

River at Yuma. The comparable estimate for the 1914 to 1945 period

is 1,4;4,000 acre-feet. Refined estimates 1n the pres~nt study indi

cate an average period channel loss of 120,100 acre-feet between the
~
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Yuma gage and the Intercatiocal BoUl1dar7, which must be considered

when results of the two reports are compared.

Virgin flow for the 1914 to 1945 period was estimated to average

131,600 ~cre-feet more for the Gila River at the mouth than was esti·

mated in the earlier study for the 1897 to 1943 period. This d1f-

ference is attributed largely 1;0 refinements in estimating missing

records, depletions, and cbaDnel losses rather than dUference in

period averages.

D. Water Contributions by States and Mexico

In determining the water contributions by 1;he various 81;a1;es

and Mexico,' historic stream flow records at selected gaging sta1;iol18

were tabulated and the missing portions of historic recorisweI'e

estimated. Also, estimates were made of ~be contributions from un

gaged areas, average man-made depletions, average depletions of

ground-1f&ter bas1D8, &Qd channel lossee in ."t .of the stream eections.·

Tables pt historic etream .flow are ~iveD :l.nAppendix A. A sUJlllDB.1'Y

of the average annual stream flow at selected gaging stat10118 and

division pointe together with the drail18ge areas upstream from the

statiol18 and division points is given in accompanying Table S1.

AccompaJ11ing Table S2 s\Ullll1&rbes the average annual historic and

virgin contr1butionsby the states, the Gila River Basin in. Menco,
. . , . l

aDd at the Internat10nal Boundary, together vith the respective drain-

age areas. tribut&r1 to t.he Lover Colorado River.

6



Table Sl
LOWER COLORADO RIVER BASIN

Historic stream Flow·and Dra1Dage AreJil,s at Selected Gaging
. Stations and Division Points

Average annual stream tlO,W in 1,000 acre-tee1i based on 1914-194-5 period.
Drainage areas· in sluare miles.

Stream flowatations or division points
in dowDstream order from Lee Ferry

Colorado River at Lee Ferry, Arizona y
Little Colorado River above Zuni River,

near Hunt, Arizona
Zuni River at. lev Mexico-Arizona state line 21

. Little Colorado River near Woodru:tf, Arizona
Puerco River at lev MexiCO-Arizona State line 31
L1ttle'Color8do Hiver at Grand Falls, Arizona -
Little Colorado River at mouth !!/ '
Colorado River near Grand canyon, Arizona .
Virgin River at Littlefield, Arizona
COlorado Rive.r below Hoover Dam, Arizona-Nevada
Colorado River near Topock, Arizona
Bill Williaas Riv.r at Planet, Arizona
Gila River at "'Me~cO-!U"izone.State Une if
san Francisco River· at lev MexiCO-Arizona state

Une §j,,;:.:t:,·,'i\·":;·· .' . '
'qi1a River Jil,'t~~~·ot aetford Valley, near Solomon,

Arizona .·;tot.···.,' '..

.8an •SimOn ~~~~ .......Mex1co-Arizona state line II
Gila River at··¢i1·"',·;Ari$Ona
San Pedro River at' Palominas, Arizona
Gila River at Kelvin, Arizona
Santa Cruz River near Bogales, Arizona
Santa Cruz River at Rilli'to, Arizona
Salt River at Gr&n1te Reet Dam, Arizona
Gila River at.Gillespie Dam, Arizona y
Gila River near DC)Ile, Arizona.
Colorado River wit.h1n L1m1tropheSection at

Il1ternat10na~ lknmdary 21

Average
historic Drainage

flow area

13,'788.6 109,458
8.1 3,685

12.7 1,075
"-

58.1 8,101
13.5 1,083

252.1 21,178
413.4 26,906

14,2()4..1 137,772
231.7 5,092

13,694.0 167,750
13,332·3 172,257

135·2 5,144
152·3 3,363
74·3 1,917

378.2 7,954

3.4 622'~

303·0 11,492
30.0 741

434.9 18,031
15.2 542 .-
29.7 3,523

1,331.8 12,907
712.4 49,626
456.9 58,084

10,344.5 242,983

Y Combined flow of the Colorado River at Lees Ferry and theParia
River at :LeesF-.ny.

y. Esti1llated historic flow derived in Table 22, Sheet 1.
'3/ Estimated historic. flow derived in Table 22, Sheet 2.

~
4511 Estimated historic flow derived in Table 22, Sheet 3.

Estimated historic flow derived in Table 22, Sheet 5.
_I Estimated historic flow deriVed in Table 22, Sheet 5.
11 Estimated historic.flow dertved in Table 22, Sheet 6.
!I Computed as flow of the Gila River below Gillespie Dam, Arizona, plus

diversions by Gillespie and Enterprise Canals atGille~pie Dam.
21 Eetimated historic flow derived in Table 22, Sheet 11.
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E. stream DeRletions

The Blaney-Criddle method of using climatological data as an index

for evaluating evapotranspiration was used to estimate consumptive use

ot irrigation or ground water. 'rile consultation services ot Mr. R. F.

Blaney and Mr. Karl Barris of the D1visionof Irrigation Engineering

and Water Conservation, Soil Conservation Service,United states Depart

ment of Agriculture, were obtained to ensure the proper application of

the method in the Lower Basin study.

A report on the consumptive use of irrigation and ground water

rates in the Lower Colorado River Basin was prepared by Messrs. Blaney

and Harris and is incorporated as Appendix B ot this report. Appendix

B gives in detail the technical background ot the determination of

consumptive use of irrigation and ground~water rates in the Lower Basin

and lists the normal consumptive use ot water rates at sites ot use

throughout the Lower Basin tor all types of crops grown, all general

types of native vegetation, and barren .lands with high ground-water

tables together with indexes for computing water uses by cities, towns,

and other incidental areas and the reductions in consumptive use ::aused

by shortages of water supply in specific areas.

Wherever the term If consumptive use" is used in this report it

means consumptive Use of irrigation or ground water estimated by the

Blaney-Criddle method, unless otherwise indicated.

1. Man-Made Stream Depletions at Sites of Use

Stream depletions at 81tes of use by crops, cities and towns 1 and

areas incidental to irrigation and irrigated tarming were determined

by application ot unit rates of consumptive use to the 1914-1945 average

9



aereages. 'fie areas Of cropped, water-consuming noneropped lands

incidental to irrigated farming, cities, aDd within the drainage area

of the Lower Colorado River were determined by careful analysis of

the reports ot the county I state, eity and Federal agencies, irriga

tion aDd agr:!.culture departments of colleges aDd universities, water

users' associations, irrigation districts, aDd private agencies, 8.nd

of data obtainedfromintervievs with farmers aDd other residents 1n

the consumptive use areas. The fo110W,1ng tabulation lists the average

irrigated and water-consumillg noncroppeci areas, for the 1914-1945

period arJ4. the irrigated areas for 194; as determined in each state

and Mexico within the draiDage area of the Lower Colorado River.

Arizona C&lUorm.a lievada New Mexico Utah Mexieo Total.-
1914-1945 Average Irrigated Acreages

522,565 39,392 8,605 14,999 18,677 3,988 608,226

1945 Irrigated Acreages

690,749 49,814 9,404 16,313 24,017 3,974 794,271

1914-194; Average water-Consuming NoncroWd Acreages

2,178 4,018 1,021 85,001

Other stream dep1et;ons at sites of use determined. tor the 1914

1945 period were transba.sin d1versions, deple.tions by reservoir evapora-

t10n, and depletions of stream flow by accretions to surface .and. bank

storage 1n reservoirs. Estimates were also made of the 1914-194;

average reductions of stream depletions at sites Of use by withdrawals

from ground-vater storage, and the uses by native vegetation replaced

by crops and other beneficial uses.

10



2.. Channel Losses

Annual channel losses were estimated for all stream sections in

the Lower Colorado R1ver system downstream from the headwater areas

for average historic and for virgin flow conditions. Estimates were

made for only tbose segments lnthe headwater sections that had been

influenced by the activities of man. The differences between average

"historic channel losses and the channel losses under virgin condi

tions represent salvaged cbaDnel loases. AccOmp&U1ing Table S3 bas

been prepared to summarize the historic, virgin, and salvaged channel

losses by the states and Mexico in the Lower Basj,n for the 1914-1945

period.

3. Summary of Stream Depletions

Accompanying Table s4 sUuaarizes man-made stream depletions at

s1tee of use and at the International B0undar7 by the states and

Mexico 1n the Lover Colorado River :Basin for the 1914-1945 period.

The average annual man-made stream depletions for "the 1914-1945

Period at selected gaging stations and division points in the Lower

Basin are listed by the states and Mexico in accompanying 'l'ab1eS5.

F. Undepleted Stream Flows

The average annual virgin stream flows at selected gaging statione

and division points in the Lower Colorado River system downstream from

Lee Ferry to the LimitropheSection at the International Boundary as

based on the 1914-1945 period are l1sted in accompanying Table s6.

This table also lists the drainage areas at the gaging stations and

division points together with the undepleted runoff rates a square

mile.

11



Table S3
LOWER COLOBADO RIVER BASIN

Summary of Historic, Virgin, and Salvaged Channel Losses
far Selected River Sections

Average (1914-1945 ) . Units of 1,000 Acre-tee1
Little Colorado

Colorado Gila River
River River Lee Ferry
above above to

State mouth, Dome, International Total
Arizona Arizona Boundary

ARIZONA
Historic 61.5 653.1 111.4 826.0
Virgin

y 57.3 949.7 198.4 1,205.4
Salvaged in State -4.2 296.6 87.0 379.4

CALIFODIA
Historic 0 0
Virgin .1 .1
Salvaged in State g/ 49.2 21 49.2

=
NEVADA

Historic 1.2.5 12.5
Virgin 26.7 26.7
Salvaged in State 13.5 13·5
Salvaged out of State .7 .7

NEW MEXICO
Historic 20.5 162.0 8.8 191.3
Virgin 26.7 178.5 9.4 214.6
Salvaged in State 6.2 14.0 0 20.2
SalVaged out of State 0 2.5 .6 3.i

UTAii
-=uretoric 19.9 19·9

Virgin 25·2 25·2
salvaged in state 3.7 3.7
SalVaged out Of State 1.6 1.6

MEXICO
. .'

Historic ~.6 .6 33~2.
Virgin 36.9 .6 37.5
Salvaged in Mexico 3.1 0 3.1
Salvaged out of Mexico 1.2 0 1.2

UNDISTRIBUTED
Historic 1,156.8 1,156.8
Virgin y. 1,313.6 2/ 1,313.6
Salvaged out of State gl 107.7 Y 107·7
~

82.0 841.7 1,310.0 2,239.7Historic
Virgin 84.0 1,~~1 1,574.0 2,823.1
Salvaged ·tn State 2.0 313.7 153.4 469.1
Salvaged out of State 0 3.7 110.6 114.3

!I Negative value because growth changes have increased the uses b;r
native vegetation as compared with Virgin conditions.

g/ Salvage of 49,100 acre-feet a year Which 1s included in the credit
to California is included 1n virgin channel losses charged to un
distributed stream flow as California depletions in excess of Cali
fornia contributions were charged to undistributed stream flow.

12.
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Table S4
LOWER COLORADO RIVER BASIN

Summary of Man-Made Stream Lep1etions in the Lover Basin,

Average Annual DeR1etion in 1,000 acre-feet October 1, 1913-September 30, 1945
Cali- New Undie-

Type of lJse Arizona fornia ~evada Mex~c~ uta!l-----.!texico tribtited' Total

~

~
:k
~
m

~
m
t:I
C1l
'd
~
c+

g
m

~

I
~

364.4

176.3

4,997.2

1,290.2

1,654.6

346.7
823.6
103·5

2,433.2

1,175.1

3.1

6.5

6.5

9.6

1.6

3.7

41.8

39.0

42.7

4.3

17.4

15.8

13.1

28.9

13.4

15.7

13.4

29.1

75·3

65.9

141.2

278.4

2,432.0 796.8__ __ 99·9
1.2 -- --

62.4
26.8

3.6

176.3

260.2

1,235.7 2,507.3

1,403.1

1,142.9

1,418.3 130.8 23.3 21.8 34.2 7.3 -- 1,635.7
99.3 4.8 4.2 5.1 5.5 1.6 -- 120.5
61.8 5.6 1.6 2.0 3.0 .7 -- 74.7

1,579.4 141.2 29.'1 2S.9 42.7 9.6 -- 1,830.9

Transbasin exports
Total man-made stream depletions at

sites of use
Less salvaged channel losses:

Water surface evaporation 41.7.1.9 3.1 1.6 1.2 107.7 156.3
Decreased losses by growth change 77.5' -- -- 4.4 -- -- -- 81.9

Plus increased losses by growth change -- 16.8 ~.4 -- -- -- -- 19.2
Net man-made stream depletions at

International Boundary 1,116.5 2;524.0 14.9 9.9 40.2 5.3 1,067.4 4,778.2

Consumptive use of irrigation water
at sites of use:
Cropped lands
Cities, towns, and farmsteads
Other noncropped areas

Subtotal
Less water supplied by depletions of

ground-water basins
Consumptive use of stream flow by

above items at sites of use
Less uses by native vegetation re

placed by above items
Net stream depletions at sites of

use by above items

stream depletions by reservoirs:
Evaporation depletions
Accretions to surface storage
Accretions to bank storage

I-'
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. Table S5

·fLOWER COLORADO RIVER BASIN
Man-Made Stream Depletions at Selected Gaging Stations and DivistoJl Point~

iAverSS!: Annual· Depletions in 1,000 AC1"e-teet 1945 (8

Cali- t/.l
G in station or division int Arizona tornia Nevada Utah Mexico c+

~Colorado River at Lee Ferry: depletion 0 O· 0 0 0 Iby Upper Basin)
t::lLittle Colorado River above Zuni River, 23.0 0 0 0 0 0 0 23,,0

inear Hunt, Arizona
Zuni River at New-Mex.-Ariz. State line 0 0 0 5.1 0 0 0 5.1 c+
LittleColorado River near Woodruft, Ariz. 32.5 0 0 5.1 0 0 0 37.6 ....g
Puerco River at Nev Mex.-Ariz.State line 0 0 0 1.4 0 0 0 1.4 01

Little Colorado River at Grand Falle, Ariz. 49.3 0 0 6.5 0 0 0 55.8 ~Little Colorado River at mouth 50·5 0 0 6.5 0 0 0 57.0
Colorado River near Gratid Canyon, Arizona 50.5 0 0 6.5 0 0 1,849.7" 1,90607

{/;
(D.... Virgin River at Littlefield, Arizona .6 0 0 0 3405 0 0 35.1 ....

~ (D

Colorado River below Hoover Dam, Ariz. -Nev. 57.2 0 14.2 6.5 41.8 0 2,962.8 3,082.5
0

aColorado River near Topock, Arizona 70.3 13·3 15.6 6.4 41.5 0 2,94300 3,09001
Bill Williams River at Planet, Arizona 3.8 0 0 0 0 0 0 308 ~Gila River at New Mex. -Ariz. State line 0 0 0 4.1 0 0 0 4.1 ffj
San Francisco Ro at New Mex.-Ar1z. State line 0 0 0 2.4 0 0 0 2.4 &Gila R. at head of Safford Valley, near 1405 0 0 605 0 0 0 21.0

tr.Solomon, Arizona ci

San Simon Creek at Nev Mex. -Ariz. State line .1 0 0 0 0 0 0 .1 ~
Gila River at Calva, Arizona 73.0 0 6·5 0 0 7905

...0 0 0
~San Pedro River at Pa1ominas, Arizona. 0 0 0 0 0 1.1 0 101 UI

Gila River at Kelvin, Arizona 104.3 0 0 605 0 1.1 0 111.9 §Santa Cruz River near Nogales, Arizona 06 0 0 0 0 5.4 0 600
Santa Cr~z River at Rillito, Arizona 10.0 0 0 0 0 4.5 0 14.5 t:

I"'Salt River at Granite Reef Dam, Arizona 92.0 0 0 0 0 0 0 9200 <
t-Gila RiveI: at Gillespie Dam, Arizona '1,069.7 0 0 502 0 5·5 0 1,08004 .0:
I-Gila River near Dome, Arizona 937.4 0 0 .400 0 5.3 0 94607 c

Colorado River within Limitrophe Section 1,116.5 2,524.0 14.9 9.9 40.2 5·3 2,917.3 6,628.1 I:l.,
at Internat1ona1_~Cl,,!nd~y. c

l-
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Table s6
LOWER COLORADO RIVER BASIN

Undepleted stream Flow at Selected Gaging
Stations and Division Points

Average annual stream flow in, 1,000 acre-feet based on 19l~-19~5 period.
Drainage areas in square miles aDd rUDoff rate 1n acre-feet a square mile.

Average Undeplete
Strearll flow station~ or division points virgin Drainage runoff

in downstream order from Lee Ferry flow area rate

Colorado River at Lee Ferry I Arizona 1/ l51638~5 l09,~58 142.9
Little Colorado River above Zuni River, 31.1 3,68; 8.4

Dear Hunt, Arizona
16.6Zuni River at New Mex.-Ariz, state line 17.8 1,075

Little Colorado River near Woodruff, Ariz. 95.7 8,101 11.8
Puerco River at New Mex.-Arizo State line 1~o9 1,083 13.8
Little Colorado River at Grand Falls, Ariz. 307.9 21,178 1~.5
Little Colorado River-at mouth 470.4 26,906 17·5
Colorado HiVel" near Grand Canyon, Arizona 16,110.8 137,772 116.9
Virgin River at Littlefield, Arizona 266.8 ;,092 52.~

Colorado River below Roover Dam, Ariz.-Nev. 16,776.5 167,750 100.0
Colorado River near Topock, Arizona 16,,42'~.4 172,257 95·3
Bill Williams River at Planet, Arizona 139.0 5,144 27.0
Gila River at New Mex. -Ariz. State line 156.4 3,363 46.5
San Francisco R. at New Mex.-Ariz.State line 76.7 1,917 40.0
Gila River at head of Safford Valley, near 399.2 7,954 50.2

Solomon, Arizona
San Simon Creek at New Mex.-Arizo State line 3·5 622 5.6
Gila River at Calva, Arizona 382.5 11,492 33·3
San Pedro River at Palominas, Arizona 31.1 741 42.0
Gila River at Kelvin, Arizona 546.8 18,031 ':3°·3
Santa Cruz River near Ncga1es, Arizona 21.2 542 39.1
Santa Cruz River at Rillito, Arizona 44.2 3,523 12.5
Salt River at Granite Reef Dam, Arizona 1,423.8 12,907 110·3
Gl1a River at Gillespie DaJll, Arizona 1,792.8 49,626 36.1
Gila River near Dome, Artzona 1,403.6 58,~ 24.2
Colorado River within Limitrophe Section 16,972.6 242,983 69.9:

at International Bouodary

!/ Flow from llFinal Report, Engineering Advisory Committee to Upper
Colorado River Basin Compact Commission', November 29, 1948.
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A.

III • BASIC DATA

General Description of Area

e·

The Lower Colorado River Basin includes parts of five states:

Arizona, California, Berada, New Mexico, and Utah and a small portion

of Mexico in the State of Sonora. The term ltLower Basin" is used to

refer not only to areas· downstream from Lee Ferry to the Limitrophe

Section of the International Boundary between the United States and

Mexico which drain into the Colorado River, but also to the portion

of the closed drainage basin of the Salton Sea in California. Diver

sions of .Colorado River water to. this I.atter area are treated as trans

basin exports because there can be no return flow by gravity to the

parent stream.

The Lower Colorado River Basin comprises a natural drainage area

of about 133,500 square miles, exclusive of the Salton Sea Basin. It

is about 22 percent larger than the Upper Basin, on which it is de

pendent for most of 1ts water supply. However, excluding irrigated

areas supplied by transbasin exports, most of the irrigated area in

.the Lower Colorado River Basin obtains its water supply fromtr1butaries

downstream from Lee Ferry. The major tributaries of the Colorado River

dwnstream from Lee Ferry are: (1) the little Colorado River, (2) the

Virgin River, (3) the Bill Williams River, and (4) the Gila River.

In general, the Lower Basin is arid except in the high altitudes

of the headwater areas and dry farming is practiced with .little suc

cess ex-cept in a few very small areas. In most areas where the precipi

tation is sufficient during the growing season to produce crops, the

topograpby and soils are not favorable for agriculture.
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Crops were grown by irrigatiQn in the Lower Basin hundreds of

years before any other part of what is now the United States was set

tled. In some places in the elevated areas of 'the northern and eastern

parts of the Lower Basin the winters are cold and. the growing season is

very_short. However, much of the eouthern portion is favored with a

yearlong growing season and .the cultivation of' two or more crops on

the same land. during the year is a common practice where irrigation

water supplies are adequate. The greater portion of the irrigated

land is 8ituated in the southern area.

B. Map$ of' the Lower Colorado River Basin

'.
A base map of the Lower Colorado River Basin was prepared which

shows the tributary networks of the Colorado River system downstream

from Lee Ferry, the selected stream flow stations, and the drainage

areas above key gaging stations and division l'9ints. Accompanying

Drawing No. 57-314-21 is a reduced print of th1~ map.

Another base map of the Lower Colorado Rivet Basin was prepared

which showe the tributary networks of the Lower Colorado River system,

the irrigated land areas, and the selected Weather Bureau stations.

Drawing No. 57-314-22 is a reduced print of this map and is included

in the Blaney-Harris report, Appendix B of this report.

C. Basic Data for Specific Areas

Data were compiled for specific areas scattered throughout the

Lower ColoradO River Basin in the following categories: (1) clima

tological data, (2).historic stream flow at key gaging stations, (3)
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INDEX MAP

UNITeD STATeS
DePARTMENT OF THe INTeRIOR

BUReAU OF ReeL AMA TION
I.OWER COI.ORADO RIVER BASIN

WATER SUPPLY
LOCA nON MAP

SELEOTED STREAM-FLOW STATIONS
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drainage areas above ke1' gaging stations and other selected division

points, (4) data required tp evaluate depletions of 'grotmd-water basins,

and (5) water using areas influenced b1' man.

The selection of the period of study was the first problem. en

countered in anal)'zing :the water supply of tbeLower ColoraO.o River

Basin. It was essential that the selected period be representative ot

average coD4itions and tbat reasonably accurate records be available.

In general, records since 1914 are more complete for climatological

data, stream. flow, irrigation wells, cropped acreages, and other .

pertinent data than those during earlier periods.

After due consideration, the period from. October 1, 1913 to

September 30, 1945, was selected for stud1'. In addition to the

relative adequacy of records during this period, the runoff bas

fluctuated through a range that indicates a period of average stream.

flow.

1. Climatological Data

Climatological data on precipitation, temperatures, frost dates"

and evaporation were needed in estimating (1) the consUmptive use of

irrigation water by crops and areas incidental to irrigation, (2)

domestic and m.un1cipal uses, (3) cham1el and reservoir losses, and

(4) in determining runoff trom. ungaged drainage areas. These data

were tabulated from published aDd Unpublished records, and estimates

were .-de where necessary to supplement the recorded data. Climato

logical data used in the stUd1' are listed in Tables 1 through 5 in

Appendix A. The derivation of these tables is described in the fol

lowing paragraphs;
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(a) Selected Weather Bureau Stations and Average Killing Frosts 

The location and elevations of the Weather Bureau stations selected for

the study are listed in Table 1 ot Appendix A. These statiolls are

scattered throughout the Lower Colorado River Basin and were selected

on the bash of their location in respect to consumptive use areas and

completeness of recor.d during the period 1914 through 19450

The recorded and estimated average dates of the last killing

trost in the spring and fi:rst in autumn for the 1914-1945 period are

listed in Table 1 of Appendix A for each of the selected Weather Bureau

stations. Estimates tor average frost d&.tes for stations of incomplete

1914-1945 records were obtained by application of the percentage

relationship of the 1914-1945 average to the average of the concurrent

years·of record at a related station to the average of the years of

record at the station being estimated. Related stations are those With

similar meteorological characteristics and approximately the same eleva

.t1ons.

(b) Temperature Records - Temperature data .ere compiled for all

the selected stations that have records published by the Weather Bureau.

Recorded and estimated average monthly and annual temperatures are

listed in Table 2 of Appendix A for those select.ed stations baving

temperature records during the 1914-1945 period. Average monthly

temperatures tor stations ot incomplete 1914-1945 records were esti

mated by applying the ratio ot the 1914-1945 average to the average of

the concurrent months of record at a related station to the average of

the months of record at the station beiDg estimated. Average annual

22



·e tempera-tures were computed as the mean of the average temperatlu'es tor

the months of the year. In some cases, the records for a few years at

a station were combined with records obtained at an adjacent rtation

for other years during the 1914-1945 period and if necessary, averages

for the combined record were correlated on a monthly percentage basis

with a related station of complete record to derive estimated averages

for the composite station. Records with only a few missing months

were completed by estimating the Ddss1ng months on the basis t~t the

temperature for the missing month had the same percentage relationship

to the average for the years of record that the same month ata related

station of complete record had to the average for the concurrent years

of record.

(c) Precipitation Records - Precipitation data were tabulated

for all the selected stations from records ot the Weather Bureau.

The recorded or estimated average monthly and annual precipitation

tor each station tor the period, 1914 through 1945, 1s listed in

Table 3 ot Appendix A. The average monthly precipitation tor stations

ot incomplete 1914-1945 records was estimated by applying the same

monthly percentage relatioilship to the average of the years of record

at the station being estimated as that computed by comparing the 1914

1945 average monthly precipitation with the average for the concurrent

years of record at a related station with a complete record. The

average annual predpitation was computed as the sum of the average

precipitat10n for the months of the year. The records obtained for

a few years at some stations were combined with records obtained at

adjacent stations tor other years during the 1914-1945 period to derive
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a composite reeord applicable to each station. It necessary to complete

the 1914-1945 period, averages were estimated by correlation with a

related station on the above-.ntioned monthly ratio basis. Becords

with only a tew I!l1ssing monthly records during the period were completed

by- estimating records to.r the missing months on the baaisthat the

precipitation tor the missing month had the same percentage relation

ship to the average tor the years ot reeord that the same month at a

related station with complete record had to the average for the con

current years ot record. Some studies reqUired the use of published

precipitation data other than that listed in Table 3.

(d) Evaporation Records - Evaporation records obtained during

the 1914-1945 period at 15 stations are tabulated in Table 5 ot Ap

pendix A. In addition, records obtained at Davis Dam, Arizona, and

Sacaton, Arizona, during water Y'ears 1948, 1949, and 1950, are included

in Table 5. All records are from published data ot the Weather Bureau

and Bureau ot Reclamation with the exception of' the record tor San

Carlos Reservoir, Arizona. The record tor San Carlos Reservoir is

trom unpUblished data in the files ot the Phoenix Ot'fice of the

Weather Bureau.

(1) Average Evaporation - None ot the evaporation records

are complete tor the period 1914 through 1945. However, average

monthl3" and annual evaporation tor the 1914-1945 period were estimated

for the IT'stations bY' temperature correlation with the recorded

evaporation and are listed in Table 4 ot Appendix A. Average monthly

evaporation-estimates were obtained by application ot the ratio ot

the 1914-1945 average monthlY' temperature to the average monthly
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temperature of the concurrent years or evaporation records at the

station to the ;average monthly evaporation recorded at the station.

The average annual evaporatio~was computed as the sum of the average

evaporation for the months of the year. Deviations from the above

mentioned method of estimation are discussed in the following para

graphs:

(a) Davis Dam - Temperature data are not available for

the station at Davis D&m,Ar1zona, during the period

1914 through 1945.Compar1son at adJacent stations

of the average evaporation with the evaporation re

corded tor the years ot.record at Davis Dam indicated

that the evaporation tor the 1948-1950 period would

bf! comparable with the 32-year average. The 1914-1945

average evaporation was considered· the same as the

recorded average listed on Sheet 1· of Table 5 ot.Ap

pendix A.

(b) Lake Mead - Of the tour land pans used in the Lake

Mead evaporation record, the records of air temper

atures are available tor only the land pan at BoUlder

Oity• The average evaporation for Lake Mead was

estimated by correlation with temperatures at Boulder

City, Nevada.

(c) Sacaton - Average monthly evaporation tor the 1914

1945 period at Sacaton, Arizona, was estimated by

applying the average of the ratios of the 1914-1945

average to the average of the concurrent months of
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record at Roosevelt and Mesa Experiment Farm to the

average of the months of record at Sacaton. The

average annual evaporation was computed as the sum

ot the average monthly estimates.

(2) Supplemental Estimates - The lack of sufficient evapora

tion records necessitated the use of estimated evaporation rates tor

many ottbe consumptive use areas tbrouShout the Lower Colorado River

BaSin. Estimates of 1914-1945 average monthly and annual evaporation

at the supplemental stations dispersed throughout the study area are

listed in accompanying Table 1. These estimates were obtained on a.

monthly basis by temperature correlation with the average pan evapora

tion at two Or more related stations. In selecting related stations,

consideration was given to meteorolo61cal and. topographical character

istics and latitude.

(3) Free Water Surface Evaporation - fhe evaporation data

listed in Tables 4 and. 5 of Appendix A and in accoJl1PSIl1ing Table 1

are recorded and. estimated ~n evaporation rates. A conversion factor

of 0.70 was applied to these land pan rates to reduce them to free

water surtace evaporation rates tor estimating the evaporation trom

reservoirs} streams} canals, and all other water surfaces.

2. Historic Stream Flow at Key Gaging Stations

Records of stream tlow at key ga.gins stations were needed to form

the bases for reconstructing the flow tor the various reaches of the

Colorado River and 1ts tributaries, downstream from Lee Ferry I under

virgin or natural conditions. These records were also needed to deter

mine stream flow contributions ot each state and to furnish data tor use

in other studies of water supply in the Lower Colorado River Basin.
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e e e
Table 1

LOWER COLORADO RIVER BASIN
Estillls;tes or Average Pan Evaporation in Inches at Supplemental Sta"tions tor 1914-1945 Per~ ..

Station Jan Feb Mar API'·~ May Jttni!- JUly~~AU&_ ~~pt_ ....Q<:t NOv Dec Am::iU8.1 ..

ARIZo.NA
Bagdad 1.9 2·5 4.7 6.8 9.3 11.0 11.1 9.5 7.7 5.6 3.1 1.8 75.0
Benson 3.1 3.8 6.5 9.2 11.0 12.0 10.7 8.8 7,.7 6.2 4.1 2.8 85.9
Clifton 2.4- 3.3 6.1 8.8 12.0 13.9 1l.6 9.8 8.1 6.3 3.6 2..1 88.0
Fort Defiance 0.8 0.7 4- ..0 8.4 12.0 13.4 12.6 10.4 7.4 6.3 4.3 0.3 80.6
Gila Bend 4.0 4.9 8.0 10.6 13.4 13.3 15.7 ,13.3 10.6 7.9 5.2 3.1 110.6
Holbrook 1.8 1.3 5·5 8~2 9.3 ll:.0 9.8 8.2 6.5 6.2 3.0 1.6 72..4
Inner Canyon 3·2 4.4 7.5 10.4 14.5 17.1 16.7 14.5 10.8 7.2 4.9 3·0 114..2
Montezuma Castle 2.5 2.9 5·5 7.9 10.1 10.9 1l.6 10.1 8.4 6.2 3.9 2.5, 82.5
Nogales 2.2 2.8 5·3 7.7 10.0 11.4 10.6 8.9 7.7 5.9 3., 2.0 78.0
Parker 3.7 4.7 7.6 10.1 12.2 13·1 13.6 12.0 9.5 6.7 5.3 3·7 102.2

~Payson Ranger Station 1.2 1.8 3·9 6.3 7·9 8.8 9.1 7.8 7.1 4.2 2.2 1.4 61.7
Prescott 1.6 1.8 3.8 6.3 8.0 9.1 9.1 7.8 1.2 4.9 2.9 1·7 64.2 Ii'

I\) St. Johns 0.9 1.0 3.4 6.1 8.5 10.7 10.1 7.6 1.1 5.6 1.5 0.5 63.0-.t ....Sa.n Simon 3.8 It..4 6.9 9.6 10.9 12.0 10.6 8.7 7.6 6.1 4.4 3·0 88.0
Snowflake 1.4 2.2 3·0 5.7 6.6 , 7.8 8.4 6.9 5.3 5·5 2.1 1.1 56.0
Springerville 0.6 0.8 2·1 4.8 6.0 7·2 6.8 5.8 5.2 '4.3 1.8 1.0 47.0
Supai 2·5 3·5 6.3 9.0 11.4 11·5 11.0 9·0 8.5 6.2 3.6 2·5 85.0
Tuba 1.5 2.4 5·1 8.4 11.8 13.6 13.1 11.0 8.3 6.2 3.7 1·3 86.4
Whiteriver 1.2 1·9 4.0 6.4· 8.3 9·5 9·1 8.0 1.2 It..6 2.5 1.5 64.2
Winslow 1.2. 1.3 5.6 8.2 9.3 10.1 9.8 8.2 6.3 4.7 1.8 1.1 67.6

NEVADA
Caliente 1.2 1.7 4.5 6.8 10.8 13·5 13.0 9.5 8.6 6.0 1.9 0.9 78.4
Overton 3.0 4-.0 7.0 10.0 12.0 12.7 12.9 12.8 9.5 6..2 4.5 3.2 97.8

NEW MEXICO·
Black Rock 1.4- 2.2 It..2 8.4 11.9 13.3 12.6 10.4 7.6 6.3 2.4- 1.5 82.2
Cliff 1.7 1.7 3.1 6.2 7.9 9.2 9.-3 8.1 6 ..7 5.2 3.4- 2..1 65.2
Gamerco 0.8 1.3 4.0 8.4- 11.6 13.4 12.7 10.4 7.5 6.2 4.2 0.5 81.0
Glenwood 1.8 2.0 4.2. 6.6 8.4 9.1 10.1 8.7 7.0 ').4 3.4 2.0 68.7
Luna. Ranger station 1.3 L3 3.4 5.9 7·0 7·5 7.3 6.6 6.7 3.0 1.2 0.6 51.8

UTAH
Cedar City 1.1 1.2 3.8 6.3 10:b'13.4 12.9 9.2 7.8 6.0 1.8 ' 1.7 75.8
Kanab Power House 1.6 1.9 4.6 6.9 10.9 13·5 13.0 9.5 8.1 6.0 2.6 1.4 80.0
st. George 2..2 3.0 508 '802. 11.4 13·1 13·5 11.1 8.9 6.1 3.2 2.1 ~9.2.
Zion Bational Pa..,.k !) ~ ~ 0 c:: c:: '7 Q .... .,. ......... .. iiI'\ to. ." - '" - . , - - - .



The period from October 1, 1913 to September 30, 1945 was selected

tor study. During 'this period the 11.\noft has fluctuatedthrougb a

range that indicates a period of average stream flow. Records of stream

flow and other data available for the years prior to 1941 were considere(

inadequate for the required studies.

Records and estimates of stream flow at 49 key gaging stations are

listed in Table 6 of Appendix A. Also included in Table 6 are records

and estimates of 15 diversions and 8 return flows used in the studies.

The annual flows listed in Table 6 are the sums of the monthly flOWS

and because of rolUlding do not always agree with the pUblished annual

records. Published stream flow data other than those included in Table

6 were used in some studies. The historic average stream flow 0'1' the

Colorado River within the Limitrophe Section at the International

Boundary between the United States and Mexico vas determined as

10,344,500 acre-feet a year. The tlow at the boundary is made up 0'1'

the sum 0'1' the flOW at Yuma plUs the recorded and estimated return

flows 0'1' various drains and wasteways downstream from Yuma to the

Arizona-Zonora boundary less the diversions tor use in California by

the Alamo Canal at Andrade, California, plus an estimated contribution

from the drainage area downstream trom Yuma less channel losses from

Yuma to the International Boundary.

Estimates tor stations of incomplete 1914-1945 records were made

with extreme care by application 0'1' the methods considered most ac

curate as a result Of exhaustive study. A detailed description 0'1' the

records and estimates by stations is presented in the following para

graphs.
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<a> Colorado River at Lee Fe!'!7' Arizona. (AppeDd1x A, Sheets

1 and lA. Of !able 6) - The ~ra "Lee renT' is defined in the COlorado

River Coape.ct as a point in the m&1n stream of the Colorado Rlver one

II1le below the IlQUth of the Paria River .. aDd is the point of division

between the Upper and Love.r Basins Of the ColoradoRiver.

The record tor the 1914 to 1945 period tabulated on Sheets

1 and lA ~ Table 6 (4 AppeDd1x A vas ob'ta.1ned from. page 30 or· Appendix

A of "Final Report, "Eng1neering Advisory Comm1ttee to Upper Colorado

Iliver Bas1n Compact COIUlJission", dated. Jlovember 29, 1948. The record

vas computed as the BUIll Of the :flows of the Colorado River at Lees

rerrt and the Paris. 8iver at Lees Ferr:!.

(b) Little Colorado River Basin - Stream flow records aDd esti

mates are tabulated on Sheets 2 through 13 of Table 6 01' AppeDd1x A

tor 1.2 gag1Dg stations on the Little Colorado River and its tributaries.

During the 191~ to 1945 period, the loqest etre. flow record in the

L1ttle Colorado Iliver drainage area VU obtained &.t Gratld Falls.. the

lowest station on the 1I&1n stream above the mouth in operation duriDg

that period. RunOft bas been PCed. continuously at this station since

October 1,1925. The flow of ObeveloD Fork near Winslow bas been

sased tor 19 rears and Clear creek near Winslow tor 15 ;years of the

32-;year period, 191~ tbroue;h 1945. The _Jor flow of the Little

Coloraclo liver is derived from the contributioDS of Chevelon Fork aDd

CJ-ear Creek vl1ich dra1n 'the area north of Mocollon Rim. These 'tribu

taries have runott cbarac'terlstics s1m1lar to !l'onto Creek.. a tribut&r7

ot the salt River drainaae area south ot tbe Mogollon Rim.. and 'the San

Carlos lUver, a tr1butary ot the G1la 81ver. Cbevelon Fork and the
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San Cs.rlos River bave about the same runoff rates from comparable

drainage areas. The record for Chevelon Fork near Winslow was ex

tended to complete the 1914-1945 period by monthly correlation with

the flow of the san Carlos River near Peridot, for those months with

available records for the San Carlos River, and the remainder com

pleted by monthly correlation with the flow of Tonto Creek near

Roosevelt. The estimates were checked by annual correlation with

the flow of the Verde River above Bartlett Dam. The estimated

Chevelon Fork record was then correlated on a monthly basis with

the record of Clear Creek nearW1nslow to complete the record at

that station. The record for the Little Colorado River at Grand

Falls was completed tor the 1914 to 1945 period by monthly correla

tion with the sum ot the records of Chevelon Fork near Winslow and

Clear Creek near Winslow. Estimates for other stations throughout

the Little Colorado River Basin were extended from monthly or annual

correlations with the record at Grand Falls ora derivative record.

(1) Little Colorado Hiver at st. Johns, Arizona. (Appendix

A, Sheet 2 of Table 6) - Records at this station were available from

June 1929 through September 1933 and from October 1935 through March

1940. The record for the 1914-1945 period was completed by correlation

on an annual basis with the flow of the Little Colorado River above

Zuni River, near Hunt I Arizona.

(2) Little Colorado Hiver above Zuni Hiver, near Runt,

Arizona. (AWndix A, Sheet 3 of Table 6) - stream flow records for

this station began in March 1940. The period from October 1913 through

February 1940 was estimated by monthly correlation with the record of

the Little Colorado River near Runt, Arizona.

30



(3) Zuni River at Black Roek, New' Mexico. (Anendix A,

Sheet 4 of Table 6) ~ During the 1914-1945 period, reeords at this

station are available from October 1913 through September 1930. An-

nual estimates were made for the remainder of the period. by annual

correlation with the precipitation at the Weather Bureau Station, Blaek

minus the flow of Silver Creek near Woodruff'.

(5) Silver Creek near Woodruff, Arizona. (APl!!ndix A, Sheet

6 of Table 6) - Records are available at this station from May 1929

through October 1933 and from Oetober 1935 through September 1945 •

The reeord for the period was eompleted by montbl7 correlation with

the record of the L1ttle Colorado River near Woodruff. The estimates

were checked by annual correlation with the flow of the Verde Hiver

above Bartlett Dam.

(6) Little Colorado River near Woodruff, Arizona. (Ap

pendiJc A, Sheet 7 of Table 6) •. DuriDg the 1924-1945 period, records

of stream flow vere obtained from October 1916 through March 1918,

from January 1919tbrough December 1919, from May 1929 through Decem

ber 1933, and from Oetober 1935 through September 1945. The reeord

was completed for the period by monthly correlation with the record of
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the L1ttle Colorado River at Grand Falls. The est1ma.teswere cheeked on

an annual basis by correlation with the tlow ot the Verde River above

Bartlett Dam.

(7) Puerco R1verat Gallup, New Mexico. (Appepdix A, Sheet

8 ot Table 6) - Stream tlow records at this stat~on began in May 1940.

The record was exteIlded by correlation on a monthly basis with the re-

cord ot the Puerco River near Adamsns, Arizona.

(8) Puerco River near Adamana, Arizona. (.AppeJJdi~ A, Sheet

9 ot Table 6) - Records ot stream tlow have been obtained at this station

since March 1940. The record tor the period was cOJllple'ted by correlation

with the tlow of the Little Colorado River at Grand Falls minus the sum

ot the tlows ot the L1ttle Colorado River near Woodrutt, Chevelon Fork

near Winslow, aDd Clear Creek near Win.slow. Monthly estimates were made

by us1ns individual monthly curves tor July through October, groupins

February, March, aJJd April as a wet period aDdc()mb1nins November,

December, January, May and June as dry months. The estimates were

checked by.armual correlation with the tlowot the"Verde River above

Bartlett Dam.

(9) Chevelon Fork near WinslOW, Arizona. (Appendix A,

Sheet 10 or !l'able 6) .. During the 1914-194-5 period, records were ob

tained at this station trom January 1916 through December 1919, trom

April 1929 through February 1934, and trom October 1935 through

September 1945. This station va, selected as the key station tor the

extension of records throughout the Little Colorado River Basin because.
ot the marked relationship ot the topographical ~. meteorological



· characteristies of this drainage area with the watersheds of the San

Carlos River and Tonto Creek. The records for this station were ex~

tended by monthly correlation with the recorded flows of the san Carlos

River near Peridot and Tonto Creek near Roosevelt. However, a ~ood

correlation was not obtained for the month of June and June estimates

were derived by correlation with the average precipitation at Pinedale

and Winslow. Annual correlation with the flaw of the Verde River above

l3artlett Dam checked the estimates for Cb.evelon Fork.

(10) "Clear Creek near Winslow, Arizona. (AppendiX A, Sheet

11 of Table 6) - During the 1914-1945 period, records are available for

this station from April 1929 through January 1934 and from October 1935

through September 194-5. The remainder of the period vas estimated on a

monthly basis by correlation with the flow of Chevelon Fork near Winslow.

The estimates were checked by annual correlation with the flow of the

Verde River above Bartlett Dam.

(11) Little Colorado River at Gr~ Falls, Arizona. (A;e

pendix Al Sheets 12 and l2A of Table 6) - This station is the lowest on

the main stream of the Little Colorado Hiver obtaining stream flow re

cords during the period from October 1, 1913 through September 30, 194-5.

stream gaging began at a dovDstream station near Cameron in June 1941,

but the record is too short to provide a basis for derivi~ reliable

estimates.

stream tlow records are available for the Little Colorado

River at Grand Falls from October 1925 through September 1945. The

record was completed for the 1914-1945 period by correlation on a

monthly bash with the sum of the flows of Chevelon Fork near Winslow
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and Clear Creek Dear Winslow< Annual, correlation with the flow c4 the

Verde Hiver nboveBart1ett Dam ch!~cked the estimates.

(12) Moenkopi Wa.sh near Tuba, Arizona. (ApPendiX A, Sheet

13 of Table 6) - Moenkopi Wash is the farthest downstream of the gaged

tributaries of the L1tt1e Colorado River. stream flow records were

obtained at the station near Tuba from July 1926 through September 1945.

The record for the remainder of the study period was estimated by monthly

correlation with the recorded precipitation at the Weather Bureau

station, Tuba City.

(c) Colorado River near Grand canzon, Arizona. (Appendix A, Sheets

14 and 14A of Table 6) - Records of stream flow have been obtained at

this station from October 1922 through September 1945. The record was

extended for the study period by monthly correlation with the sum of

the flows .of the Colorado Hiver at Lee Ferry, the L1ttle Colorado Hiver

at Grand Falls,and Moenkopi Wash near Tuba.

(d) Bright Angel Creek near Grand Canyon, Arizona. (AppendiX A,

Sheet 15 of Table 6) - Records are available for, stream flow at this

station trom October 1923 through September 1945. The record for the

1914-1945 period was completed by annual correlation witb precipitation

at Grand Canyon. The annual estimates were distributed on a monthly

basis by application of the monthly percentage relationship derived from

averages for the period of record at the station.

(e) Virgin Hiver Basin - Stream flow records and estimates are

tabulated on Sheets 16 and 17 of Table 6 for two gaging stations on the

Virgin River. However, pUblished stream ,flOW data for otber stations

within the basin were used in some studies.



(1) Vir§in River at Virgin, utah. (Appendix A, Sheet 16 of

Table 6) - The missing records of stream flow for a few mon-ths at this

station prior to 1926 during the 191~-l945 period were estimated by

monthly correlation with the flow of the Santa Clara River near Central,

U~ah, for the period 1910 through 1930.

(2) Virgin River at Littlefield, Arizona. (Appendix A,

Sheet 17 of Table 6) - Stream flow records for this station began in

October 1929. Records for the period from September 1913 to October

1929 were estimated by monthly correlation with the flow of the Virgin

River a-t Virgin, Utah. Some adjustments to estimates of low tlows were

made in consideration for the flow of springs a short distance upstream

from the station.

(t) Diversions from Lake Mead to Henderson, Nevada, Area - Diver

sion by pumping from Lake Mead six miles upstream from Hoover Dam to

the Henderson, NeVada, area for municipal and industria.l use began

April 7, 1942. Records of these diversions are tabulated on Sheet 18

of Table 6, ApPendix A.

(g) Colorado River below Hoover Dam, Arizona-Nevada. (Awendix

A, Sheets 19 and 19A of Table 6) - The records for this station, from

October 1933 to November 1939, were published as Colorado River near

Willow Beach, Arizona, for a site 10 miles downstream from Hoover Dam.

Records at the present a1te, one mile downstream from Boover Dam, have

been· obtained from November 1939 through September 1945. The period

from October 1913 through September 1933 was estimated by correlation

on a monthly basis with the flow of the Colorado River near Topock,

Arizona, as revised tor this study.
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(h) Colorado River near To1J2ck, Arizona. (Appendix A, Sheets

20 and 20A ot Table 6) - Records ot discbS.rge tor this statioI:i have

~en published since Ja.nuary 1, 1917. However, the Geological Survey

does not consider that the accuracy of records prior to 1924 warrant

detailed comParison with records at other stations tor determination

of behavior ot the Colorado River tn the intervening reaches. The re-

cord tor the period from October 1, 1913 to September 301 1923 as

tabulated in Table 6 of Appendix A wae derived by correlating the sum

of the tlows of the Colorado River near Topock and the Bill Williams

River at Planet with thetlOW' of the Colorado River above the Gila

River on a monthly basis, and SUbtracting the flow ot the Bill Williams

River at Planet trom the correlation results to obtain the estimates

tor the Colorado River near Topock. The flow of ,the Colorado River

above the Gila River prior to construction ot Partter Dam was computed

as the sum ot the flow ot the ColorQ.do River at YUIIIa'plus diversions

at Laguna Dam less flow of the Gila River near D01I!e. '!'be Geological
, .

Survey classifies the records obtained for theColQradoRiver at Yuma

as excellent since January 1926, and excellent for the Gila River near

Dome from 1929- Storage began in Havasu Lake in July 1938. The cor-

relation curves tor each month were derived tr~m records tor the period

of concurrent excellent records for the Colorado River at Yuma and the

Gila. River near Dome prior to July 1, 1938. Months with no flow in the

Gila River near Dome, from January 1926 through September 1928, were

considered as having excellent records.

(1) Bill Williams River at Planet, Arizona'. (APFndix A, Sheet

21 of Table 6) - Dur.1ng the 1914-1945 period, stream flow records
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are available tor this station trom October 1913 through December 1915

and from October 1928 through September 1945. The tlows tor the re

mainder of the period were estimated on an annual basis witb the averag,

ot the precipitation at Walnut Grove, Walnut Creek Ranger Station, and

Prescott. The annual estimates were distributed on a monthly basis by

applying the monthly percentage relationship derived trom averages ot

the period of record at .the station.

(j) Diversions to Colorado Hiver Aqueduct. (App!ndix At Sheet 22

ot Table 6) - Diversions by the Colorado River Aqueduct tor the Metro

politan Water District ot Southern california began in January 1939.

Water is diverted by pumping from Havasu Lake about 1.8 miles upstream

trom Parker Dam. Water diverted by pumping from Havasu Lake, less tlow

returned trom the Gene and COPJ>er Basin Reservoirs, is tabulated on

Sheet 22 of Table 6.

(k) Gila River Basin - stream flow and diversion records and esti

mates are tabulated in Table 6 ot Appendix A, on Sheets 23 through 54

for 27 stream flow stations and 5 diversions throughout the Gila River

drainage area. PUblished stream flow data for other stations within

the basin were used in some studies.

(1) Gila River near Red Rock, New Mexico. (ARPE!ndix A,

Sheet 23 of Table 6) - During the study period, records for this

station have been published by the Geological Survey from October 1913

through December 1914 and from October 1930 througb September 194.5.

Records atId estimates for the remainder of the period were obtained

trom repOrts of the State Engineer of New Mexico.
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(2) Gila River below Blue Creek, nea:::. Virden, New Mexico.

(Appendix A, Sheet 24 of Table 6) - Records of discbarge are available

for this station from May through November 1914, March through Septem

ber 1915, and from July 1927 through September 1945. Estimates to com

plete the 1914-1945 period were derived on a monthly basis by correlation

with the flow of the Gila River near Red Rock, New Mexico.

(3) Gila River near Clifton, Arizona. (AppendiX A, Sheets

25 and 25A of Table 6) - During the 1914 through 1945 period, dbcharge

records were obtained at this station from March 1928 through Se::;;,cmber

1933 and from May 1935 through September 1945. Records at the station at

Guthrie, 5t miles upstream, are available for the period from October

1913 through June 1918. The 1914-1945 record was completed by estimates

derived by monthly correlation of the sum of the flows of the Gila River

near Clifton and the san Francisco River at Clifton vith the flow of'

the Gila River at head of Safford Valley near Solomon. Estimates for

the Gila River near Clifton were obtained by SUbtracting the flow of

the San Francisco River at Clifton from the estimates derived by the

correlation.

(4) San Francisco River near Glenwood, New Mexico. (Ap

£!ndix A, Sheet 26 of Table 6) - Stream flow records for this station

are available from. Bovember 1928 through September 1945 except for six

months during 1932. The flows for October, November, and December of

1913 and January 1914 were estimated by application of the drainage

area ratio to the recorded flows of the San Francisco River near Alma,

New Mexico I for the respective months. The remaining months of missing
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records were estimated by monthly correlation with the flow ot the San

Francisco River at Clifton tor months of record available at that station

aDd the balance of the missing record was derived from monthly correla

tion with the tlow ot the Gila River at Red Rock, New Mexico.

(5) San Francisco River at Clifton, Arizona. (Aip!ndix At

Sheets 27 ana. 27A ot Table 6) - Discharge records are available at this

station during the 1914-1945 period from October 1913 through June 1918,

except for January 1916, and from August 1927 through september 1945,

except tor the period trom October 1933 through April 1935, which was

estimated on a monthly basis by correlation with the tlOW' ot the San

Francisco River near Glenwood, New Mexico. The remain1Dg period ot

missing records was estimated by monthly correlation with the SWl ot

the flows of the Gila River near Clitton and the san Francisco River

. at CUtton. Estimates of missing records tor the sum ot tlows ot the

san Francisco and Gila Rivers at and. near Clittonhad been derived from

monthly correlation with the tlow ot the Gila Hiver at head of' Safford

Valley.

(6) Willow Creek Diversion from Black River, near Moren,ci,

Arizona. (AppendiX At Sheet 28 of !!'able 6) - These diversions began

in April 1945 by pumpitlg trom the Black River, a tributary ot the Balt

River, into the headwaters of Eagle Creek, a tributary of' the Gila

Hiver, tor mining, metallurgical treatment ot ores, and domestic supply

in vicinity of Morenci, Arizona. Records ot all diversions were ob

taiued at a point on Willow Creek Just downstream trom the end ot the

diversion pipe line.
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(7) Gila River at head of Safford Valley, near Solomon, Arizona

(Appendix At Sheets 29 and 29A of Table 6) - Records of streaJll flow ~or

this station are available from June 1914 through September 1945. The

eight months of' missing records were estimated by monthly correlation

with the sum of' the flows of the San Francisco and Gila Rivers at and

near Clitton, Arizona.

(8) San Simon Creek near SOlomonz Arizona. Appendix A,

Sheet 30 of' Table 6) - Discbarge records at this station are available

from June 1931 through September 1932 and from May 1935 through Septem

ber 1945. Annual estimates tor the missing period of records were

derived by seasonal correlation with precipitation at San Simon, Arizona.

The year was divided into two seasons, a wet period from. June through

September and dry period from October through May.

(9) Gila River at CalVa, Arizona. (Appendix A, Sheets 31

and 3lA of Table 6) - Records of stream flow were obtained at this

station from October 1929 through September '1945. Records for the

period were extended by subtracting the flow of' the San Carlos River

near Peridot from the flow of the Gila River near San Carlos aDd at

Coolidge Dam. Studies indicated that the contribution from the inter

med1 ate drainage area and channel losses were comparable during the

missing period Of record.

(10) San Carlos River near Peridot, Arizona. (AppendiX

A, Sheet· 32 of Table 6) - Records of discharge at this station are

available for partial years 19148nd 1915 and·:from October 1929 through

September 1945. Estimates for the. period of misSing records were
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obtained from Table 4-B in Enclosure 6 to accompany "Report on Survey,

Flood Control, Gila River and Tributaries above salt River, Arizona and

Bew Mexico", dated December 1, 1945, and published by War Department,

United States Engineer Office, Los Angeles, Cal1:tornia.The estimates

were derived from seasonal relationship curves of runoff and precipita

tlon.

(11) Gila River below Cooli2fe Dam,' Arizona. (AppendiX A,

Sheets 33 and 33! of Table 6) - The seven missing months of record for

this station from October 1913 through April 1914 were obtained· from

estimates pUblished in "Distribution o~ Waters of the Gila Rivert!, 4th

Annual Report (1939) of Gila Water Commissioner to United States District

Court.

(12) San Pedro River at Pa1ominas, Arizona. (AppendiX A,

Sheet 34 of Table 6) - Stream flow records were obtained at this station

from June 1930 through September 1933 and from May 1935 through June

1941. Records for the remainder of the 1914-1945 period were estimated

by monthly correlation with the flow of the San Pedro River at Charles-

ton, Arizona.

(13) San Pedro River at Cbarleston, Arizona. (Appendix A,

Sheet 35 of Table 6) - The complete record for this station for the

1914-1945 period has been published by the Geological Survey.

(14) San Pedro River near Mammoth, Arizona. (Appendix A,

Sheet 36 of Table 6) - Discharge records for this station are available

from May 1931 through June 1941. The 1914-1945 record was comp1.eted

by estimates derived by monthly correlation of the sum of the flOW'S of

the San Pedro River near Mammoth and Arava1pa Creek near Feldman with
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the flow of the Gila River at Kelvin minus the flow of the Gila River

below Coolidge Dam. Estimates tor the San Pedro River near Malllmoth

were obtained by sUbtracing the recorded and estimated t'JDws 01' Aravaipa

Creek near Feldman from the estimates derived by the correlation.

(15) Aravaipa Creek near Feldman, Arizona. (Appendix A,

Sheet 37 of Table 6) - Stream flow records were obtained at this station

from May 1931 through June 1941. Records tor the remainder of' the

period were estimated by monthly correlation vith the sum. of the flows

of the San Pedro River near Mammoth and Aravaipa Creek near Feldman.

Estimates tor this summation of flows for the pel;'iod 01' incomplete

records have been derived by monthly correlation with the tlow ot the

Gila River at Kelvin less tlow 01' the Gila River below Coolidge Dam.

(16) Gila River at Kelvin, Arizona. (Appendix A, Sheets 38
I

and 3& 01' Table 6) - Discharge records at this station are complete

tor the 1914-1945 period.

(17) santa Cruz River near Nogales, Arizona. (Appendix A,

Sheet 39 of Table 6) Stream flow records at this station are availa

ble from October 1913 through June 1920, excepting the months of

December 1914 and JUly 1916, from May 1921 through June 1922, from

May 1930 through December 1933, and trom July 1935 through september

1945. Estimates for the period 01' incomplete records were derived by

correlation with the flow 01' the Banta Cruz River at Tucson on an

annual basis.

(18) santa Cruz River at Tucson, Arizona. (AWndix A,

Sheet 40 of Table 6) - Records 01' stream flow at this station are com-

p1ete tor the 1914-1945 period.
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(19) Rillito creek near Tucson, Arizonao (Appendix A, Sheet

4.1 ot Table 6) - The Geological Survey has published a complete record ot

discharge at this station tor the period- 1914 through 1945.

(20) Santa Cruz River at Rillito, Arizona. (Appendix A, Sheet

42 ot Table 6) - Stream tlow records were obtained at this station trom

October 1939 through September 1945. Records tor the remaining period

were estimated by monthly correlation with the sum ot the tlow ot the

Santa Cruz River at Tucson plus the tlow ot Rillito Creek near Tucson.

(21) Salt River near Roosevelt, Arizona. (Appendix A, Sheets

43 and 43A ot Table 6) - Records at discharge at this station are complete

tor the 1914-1945 period.

(22) Tonto Creek near Roosevelt, Arizona. (Appendix A, Sheet

44 ot Table 6) - Stream tlow records at this· station are available trom

October 1913 through December 1940. Records ot monthly tlow tor the re

mainder ot the period were derived trom a correlation curve based on a

tew concurrent records ot discharge ot Tonto Creek above Gun Creek, near

Roosevelt, Arizona.

(23) Verde River below Bartlett Dam, Arizona. (AppendiX A,

Sheets 45 and 45A ot Table 6) - Records at discharge were obtained at

this station or at s1tes near McDowell and above Camp Creek during the

period 1914 through 1945. The Geological Survey considers that the re

cords at the several sites are comparable.

(24) Diversions tor City.ot Phoenix trom Verde River at

McDowell, Arizona. (Appendix A, Sheet 46 ot Table 6) - Water has been

diverted trom the Verde River at McDowell tor use in the City ot Phoenix



since February 1922. Monthly records of -these diversions as published

by the Geological Survey and. furnished by the SaU River Valley Water.
Users' Association are tabulated on Sheet 46 of Table 6 in AppendixA.

(25) salt River a.t Granite Reef Dam, Arizona. (Appendix A,

Sheets 47 and. 4JA Of Table 6) • Records of flow of the Salt River im

mediately upstream from diversions at Granite Reef Dam have been ob

tained by the Salt River Valley Water Users' Association for the period

1914 through 1945. These records were computed as the sum of the total

diversions by the two canals at Granite Reef Dam plus spills over

Granite Reef Dam.

(26) Diversions from Salt River at Gra.nite Reef Dam, Arizona.

(Appendix A, Sheets 48 and 4& of Table 6) - Records of d1versions from

the Salt River at Granite Reef Dam for irrigation. of lands in the Salt

River Valley in. the vicinity of Phoenix, Arizona, are complete for the

periodl914 through 1945. Records show net diversions which vere coin.

puted as the sum of the.discharges of the two canals at Granite Reef

Dam less flow returned -to the river from the canals byvasteways be

tween the dam ~nd irrigated lands. Monthly diversions as pUblished by

the Geological Survey and furnished by the Salt River ValleY' Water Users'

Association are tabulated on Sheets 48 and 4& of Table 6.

(27) Salt River below Granite Reef Dam, Arizona•. (Appendix A,

Sheets 42 and 49A of Table 6) _. Complete records of monthly flows of the

Salt River below Granite Reef Dam for the 1914-194-5 period were computed

from data furnished by the Salt River Valley Water Users' Association.

These records inclUde spills over Granite Reef Dam and water returned to
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the river by -wasteways and sluicing, and represent the total flow at

Gran1teReef Dam less net diversions for irrigation.

(28) Agua Fria River at Lake Pleasant DaDl,Arizona. (Ap

pendix A, Sheet 50 of Table 6) - Records of discharge at this station

are published by the Geological Survey from 'October, 1914 through
, ,

September 1919 and from October 1933 through September 1945. Records

for the remainder of the period ·from October 1913 through September

1914 and from October 1919 through September 1933 were furnished by

the Maricopa County Municipal Water Conservation District No. 1.

(29) Diversions by Gillespie Canal at Gillespie Dam, Arizona.

(ARpendix A, Sheet 51 of Table 6) - DiversioD:S by the Gillespie Canal

began during tbe latter part of 1921 from the left abutment of Gillespie

Dam. Records of diversions are published by the Geological Survey from

June 1935 through September 1945. AIlIlual estimates of diversions prior

to June 1935 were obtained from "Arizona Stream Flow Summaryll, a re

port of the Colorado River Commission of Arizona published in March

1940.

(30) Diversions by Enterprise Canal at Gillespie D!,Dll

Arizona. (Appendix A, Sheet 52 of Table 6) - The Enterprise Canal

diverted water from the Gila River throughout the period 1914 through

1945. Following construction of Gillespie Dam in 1921, diversions to

the canal have been made from the right abutment of the dam. Records

of diversions at this station are pUblished by the Geological Survey

from October 1939 through September 1945. Records from June 1935

through September 1938 were computed as the difference obtained by

subtracting the sum of recorded diversions by Gillespie Canal plus



recorded flows of the Gila River below Gillespie Dam from the combined

di8~barge of the Gila River below Gillespie Dam aDd of the Gillespie

and Enterprise Canals at Gillespie Dam as reported in Geological Survey

Water-SUpply Paper 1049. The record from October 1938 through Septem

ber 1939 was obtained by computing the monthly flows from discharge

meas~ement8 reported in Geological Survey Water-SuPPly Paper 879.

The history of irrigation of the area obtaining its wa.ter supply from

the Enterprise Canal indicates that average diversions from October

1913 through May 1935 would be comparable to average diversions during

the period ot recorded measurements. The average tor the 1914-1945

period was thus estimated to be the same as the mean tor the period of

record.

(31) Q!.la River below Gillespie Dam, Arizona. (AppendiX A,

Sheets 53 and 53A of Table 6) - Records of stream flow at this station

are available for the period extending f-rom September 1921 through

September 1945. Annual flows for water years, 1914 through 1921, were

derived from correlation on an annual basis of the flow of the Gila

River below Gillespie Dam, plus diversions by the Enterprise and

Gillespie Canals, with the sum of the recorded flows of the Salt River

below Granite Reef Dam, the Gila River at Kelvin, the Santa Cruz River

at Rillito, and the Ague. Fria River at Lake Pleasant Dam. The esti

mates derived from the correlations were adjusted for diversions at

Gillespie Dam to obtain estimates for the flow of the Gila River be

low Gillespie Dam.

The period from October 1921 through September 1928 was

selected for deriving the correlation curves. In general, the stream.



tlow records at these1ected stations during the 1914-1928 period have

not been attected by changes in ground-water and surface-water storage

to the extent evident in years SUbsequent to 1928. The ground-water

profile tor the Phoenix area shows the average ground-water level

rising steadily trom 1914 to 19201 leveling tor 1921, and then de

clining at about the same rate as the previous rise to approximately

the same level in 1928 as it was in 1914. Diversions at Granite Reef

Dam remained about the same throughout the period and the increased

irrigated acreage obtained a water supply from better irrigation ef

ficiency, reclamation of seeped land, and pumping from the ground

water reservoir. Storage had not been started at San Carlos Reservoir

on the Gila River, Lake Pleasant on the Agua Fria River, or Bartlett

Reservoir on the Verde River, and the rivers were 11ve streams through

out most of the year.

(32) Gila River near Dome, Arizona. (Appendix A, Sheets

54 and54A of Table 6) - Records of stream flow at this station are

complete for the period 1914 through 1945.

(1) Colorado River at Yuma, Arizona. (Appendix Al. Sheets 55 and

52Aof Table 6) - Records of discharge at this Station are complete

for the period 1914 through 1945.

(m) D1versions and. Return Flows at and below Imperial Dam 

Records and estimates of diversions and return flows used in determining

consumptive use of irrigation water in Arizona and california downstream

from Imperial Dam, and in estimating the flow of the Colorado River

within the Limitrophe Section at the International Boundary between the

United States and Mexico are tabulated on sheets 56 through 71 of



Table 6 in Appendix A for 8 diversions. and a return flows. Published

data on divers10ns and return flow, other than ~bat tabulated in Table 6,

were used in some studies.

(1) All-American canal· near Imperial Dam,· Arizona-Californiao

(Appendix A, Sheet 56 ot Table 6) - Firat diversion to the All-American

Canal began in February 1939 but prior to October 19!4-0 the water was

used only for priming the canal. Records of diversions are available

from October 1939 through September 194.5. Flows from February through

September 1939 were estimated by applying the percentage relationships

to flows of the All-American canal above Pilot Knob Wasteway, which

were derived by comparison of flowsln the All-American canal near

Imperial Dam with the flows above Pilot Knob Wasteway in September

1940.
(2) All-American Canal above Pilot Knob WastewaY, california.

(AppendiX A, Sheet 57 of Table 6) - Flow in the ~l at this station

began February 5, 1939, and. complete records of diversions are availa

ble.

(3) Pilot Knob Wasteway near Pilot Knob, California. (Ap

pendiX A, Sheet 58 ot Table 6) - Water 1s diverted from the All-American

canal at this station for use in Mexico or return to the Colorado River.

First flow through the wasteway occurred on February 5, 1939, and com

plete records of flow at this station are published by the Geological

Survey.

(4.) All-American Canal below Pilot Knob Wasteway, California.

Appendix A, Sheet 59 of Table 6) - Flow in the canal at this station

began September 11, 1939, and is diverted for irrigation in Imperial and
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Coachella Valleys in CallfOrnia. Records of diversions a't this station

are publisbed by the Geological Survey from september 1939 through

FebruBr1 1941. Records for the period sUbsequent to February 1941

were computed by sUbtracting the tlowdiverted by Pilot Knob Wasteway

from. the flow in the All-American Canal above Pilo't Knob Wasteway.

(5) Yuma Canal at Laguna Dam, Arizona.california. (Appendix

Al Sheet.s 60 and 60A of Table 6) • Records of diversions at this

s'tation are complete tor period 1914 through 1945 • Rec:ords for this

station were pUblished in Geologic~l Survey Water-Supply Paper 1049

as Yuma Main canal at Laguna Dam, near Yuma, Arizona.

(6) Yuma Main Canal Wasteway at Yuma, Arizona. (AweD.dix A,

Sheet 61 of Table 6) - Yuma Main canal Wasteway returns we.ter from the
.

Yuma Main Canal to the Colorado River half' a mile downstream f'rom the

gaging station on the Colorado River at Yuma. Records of discharge at

this station are complete f'or the period 1914 through 1945.

(7). Yuma Main canal below Colorado River Siphon, at Yumat

Arizona. (Appendix At Sheet 62 of Table 6) - Records ·ot flow at this

station are available from January 1924 through September 1945 ~ Flowe

during the period trom. October 1913 through December 1923 were esti

mated on an annual basis by deducting the sum of' the recorded discharge

of' the Yuma Main canal Wasteway, plus estimates of diversions f'rom Yuma

Canal for irrigation in calif'ornia,plus estimates of canal losses be-

tWeen Laguna Dam and the station below the Colorado River Siphon, from

the recorded diversions by the Yuma Canal at Laguna Dam. Annual canal

losses upstream from the siphon were computed for the 1925-1940 period

by deducting f'rom 'the recorded diversions by 'the Yuma Canal a't Laguna
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Dam 'the sum of 'the recorded flows of the wasteway, the canal below the

Colorado River Siphon, and estimated diversions for irriga:tion in C&li-

fornia~ Records subsequent to 1940 were not nsed because wa'ter to the

Yuma Main Canal has been supplied from the All-American canal since

August 1941. The hydraulic properties of the canal were determined

for each year of the 1914-1940 period, assuming an average cross-section

with capacities de'termined as average flow tor annual diversions by the

Yuma canal a't Laguna Dam. The average relationship between canal losses

aDd hydraulic radii was determined for the 1925-1940 period ~nd applied

to estimate the aDDUal losses for the 1914-1924 period.

(8) Water Pumped for Unit B of Yuma Mesa Auxiliary Project.

(AppendiX A, Sheet 63 of Table 6) - Complete records of pumping &'t this

sta'tion were obtained by 'the Bureau of Reclamation since pumping for

irrigation star'ted in July 1922. The water is diverted from the Yuma

Main Canal (Eas't Main) through a supply canal to ,the pumping plant.

(9) Water Pumped at Yuma Mesa Pumping Plant. (A~ndixA,

Sheet 64 01' Table 6) - Complete records of pumping at this station
I

were obtained by the Bureau of Reclamation since pumping opera'tions

began November 4, 1943. Water is supplied to the pumping plant by the

Gila GraY!ty Main Canal at a point about 21 canal miles trom Imperial

Dam and is pumped tor use on the Yuma Mesa Division ot the Gila Project.

(10) Diversions tor Use in California by Alamo canal at

Andrade, California. (AWendix At Sheets 65 and 62A of Table 6) -

These diversions include diversions tromthe Colorado River at Volcano

Lake tor use in California during the periOd August 1916 through

September 1921. Records of total diversions by the Alamo Canal at

50



e.

•

Andrade, California, for the 1914-1945 period, and. from the Colorado

River at Volcano Lake, in Mexico, for the period of diversions, August

1916 throUgh September 1921, are published by the Geological Survey.

These diversions supplied water for irrigation of lands. in Imperial

Valley in Mexico and also, prior to February 1942, in Imperial Valley

in California. Since February 1942, irrigation water for Imperial

Valley in California has been supplied by the All-American canal.

Records of deliveries of water by the Alamo Canal to lands in Mexico.

for the period from October 1913 through December 1941, and. of water

entering California. from the Alamo Canal system from January 1922

through December 1941, were obtained from the International Boundary

and Water Commission. These records had been secured and. furnished

by the Imperial Irrigation District. By deduction of deliveries to

. Mexico and California from gross diversions to the Alamo canal at

Andrade, losses from the canal were computed on a monthly basis for

the period 1922 through 1941. Assuming an average cross-section for

the canal, the hydraulic radius was computed for each month from

October 1913 through January 1942 by applying average flow for the

month. Monthly diversions from the Colorado River at Volcano Lake

were included in determining the capacities for months from August

1916 through September 1921. The average relationship between losses

and hydraulic radii for each month of the year wa.s determined for the

period of recorded losses, January 1922 through' December 1941, and

applied to the hydraulic radii for the remainder of period, October

1913 through January 1942, to estimate monthly canal losses. Losses

were apportioned to california and Mexico in proportion to deliveries
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by the canal. Losses apportioned to California were added to deliveries

'to de'termine the diversions for California at Andrade for the 1922-1941

period, and the remainder of monthly estimates of diversions tor Cali

tornia for the October 1913 through January 1942 period were computed

by deducting deliveries and losses a.pportioned to Mexico trom gross

diversions. The delivery to Mexico tor January 1942 was estimated to

be the same as the average of January deliveries for years with ap

proximately the same irrigated acreage as 1942, or 165,159 acres.

(11) California Dra1m;ge canal near Yuma, Arizona. (Ap

pendix A, Sheet 66 ot Table 6) - Records of discharge of this drain

to the Colorado River are availa.ble from Oc'tober 1913 'through April

1920, from October 1921 through March 1925, and from January 1931

through September 1945. Monthly estimates trom' May 1920 through

September 1921 were determined by prora.ting bet.ween records of the

'same month in prior and subsequent years. ,Ann.ual discharges for

water years 1936 and 1931 and calendar years 1934, 1935, and 1936

are pUblished in Geological Survey Water-SuPPly Paper 1049. Estimates

ot annual discharge tor water years 1925 through 1935 were lietermined

by prorating between annual records tor 1924 and 1936, giving con

sideration to the calendar year records for 1934, 1935, and 1936.

The annual estimates were distributed on a monthly basis by applica

tion of the monthly percentage relationship derived from averages

for the period of records.

(12) Cooper Wasteway near Yuma, .Arizona. (ApPendiX A,

Sheet 67 of Table 6) - The Coope~ Wasteway returns water from the Yuma

Main Canal (West Main) to the Colorado River on the Arizona side about
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at miles downstre,am trom the gaging station on the Colorado River at

Yuma. "The wasteway vas completed. in March 1927• Records of d+s

charge are available trom June 1935 through Septemb~r 1945, and tor

caleDdar years 1934 and 1935. On the basis that discharge tor early

years is believed to be about the same as that tor tirst years ot

record, the discharges tor years prior to 1934 were estimated to be

the average ot the recorded flows tor 1936 and 1937. The annual

estimates were distributed on a monthly basis by application of the

monthly percentage relationship derived trom.averages tor the period

ot record.

(13) Eleven-Mile Wasteway near Yuma, Arizona. (ArndiX A,

Sheet 68 ot Table 6) - Eleven-Mile Wasteway returns water trom the Yuma

Main Canal (West Main) to the Colorado River on the Arizona side about

'11 miles downstream from the gaging station on the Colorado River at

Yuma. The wasteway was in operation throughout the period 1914 through

1945. Records ot discharge are available from January 1924 through

December 1934, trom April 1935 through September 1945, and tor calendar

year 1935 without monthly distribution for January, February, and

March. Discharge tor water year 1935 vas computed by adjustment of

annual discharge for calendar year 1935. Annual discharges tor 1914

1924 period were estimated on the basis that discharge during this

period 1s about the same as that tor the tirst years of record. An

nual estimates' were distributed on a monthly basis by application ot

the monthly percentage relationship derived from averages for the

period of records.
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(14) Twenty-one Mile wasteway near Yuma, Arizona. (Ap-

pendix At Sheet 69 ot Table 6) - Twenty-one Mile Wasteway returns water·

trom the Yuma Main Canal (West Main) to the Colorado &iver on the Arizona.

side about 21 miles down,stream trom thegag1ngstation on the Colorado

River at Yuma. Discharge began in March 1939 ana. records at this

station are complete.

(15) Main Drain from Yuma Project, Arizona. Appendix A,

Sheet 70 of Table 6) - Drainage water in the Valley Dh'ision of the

Yuma Project is collected by the Main Drain and is pumped across the

Arizona-Sonora boundary tor irrigation in Mexico. Prior to about 1924

the drainage water discharged to the Colorado River Just upstream from

Arizona-Sonora boundary. Discharge 1;)egan in January 1919 and records

at this station are complete, except tor monthly distribution from

January through May· in 1919.

(16) East and West Main Canals at Arizona-Sonora Boundary.

(Amndix A, Sheet 71 of Table 6) - After entering Arizona through the

Colorado River Siphon, the Yuma. Main Canal divideS into East and West

Main Canals to distribute irrigation water to lands ot the Valley

DiVision of the Yuma Project. These two canals extend to the Arizona

Sonora boundary anddiscbarge excess irrigation water by graVity across

the boundary tor irrigation in Mexico. The West Main Canal was com

pleted in 1915, and the East Main Canal in 1913 or 1914. Records of

discharge of the two canals are available trom January 1924 through

June 1928, from January 1932 through December 1933, and from April 1935

through September 1945, except that atter May 1944, waste water from

the West Main Canal was returned to the Colorado River through the



Twenty-one Mile Wasteway. Annual discharges tor calendar yeariJ 1934

and 1935 are also available. ~e combined discharge at the two canals

1s tabulated on Sheet 71 of Table 6. of Appendix A. Discharges for

October" November, and December ot 1923, and July, August, and Septem

ber of 1928 were estimated as the average ot recorded discharges tor

the respective months tor 1924 through 1927. Estimates for October,

November, and December ot 1931 were derived as the averages tor the

respective monthly records for 1932 and 1933.. Estimates at discharge
.

tor water years 1934 and 1935 were derived by adjuiltment of the annual

discharges for calendar years 1934 and 1935 with recorded monthly dis

charges. Average discharge for the 1914 tbrough 1945 Period was esti-.

mat~d to be the same as the average of the recorded and estimated

discharges for water years 1924 through 1928 plUS 1932 through 1945.

(n) Colorado River within L1m1trophe Section at International

Boundary. (App;nd.1x A, Sheets 12 and 72A of Table 6) - This tabula

tion was prepared by combining the record. of the tlow ot the Colorado

River at the Yuma gaging station vith records and estimates of down-

stream·return flows by.drains and wasteways and deducting diversions

trom the COlorado River downstream from Yuma gaging station tor use

in the United states. The records were computed as the sum of' 'the

records or estimates tor the flows ot 'the Colorado River at Yuma, the

Yuma Main Canal Waste:way at Yuma, the California Drainage canal near

Yuma, the Pilot Knob Wasteway near Pilot Knob, the Cooper Wasteway

near Yuma, the Eleven-MUe Wasteway near Yuma, the Twenty-one Mile

Wasteway near Yuma, the Main Drain from Yuma Project, and the East
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and West Main canals at the Arizona-Sonora boundary less the'· d1versions

tor use in California by the Alamo Canal at Andrade, California.

"The record tabulated for this synthetic or constructedste.tion

represents the measured contributions of the United States to the flow

of the Colorado River between the California-Baja California and

Arizona-Sonora boundaries. To obtain the historic flow tor this

station, these tabulated flows would need to be adjusted for UJ1lDeasured

contri~utions and losses between Yuma and the california-Baja California

boundary and along the Arizona boundary of the Um1:trophe Section.

(0) Recent Records - Records for 1946, 1947, and 1948 as pub

lished by the Geological Survey where available for the several selected

stations have been appended to the respective tables as subsequent re

cords.

3. Drainage Areas Above Key Gagipg Stations

stream flow contributions from intermediate drainage areas are

,important factors in the hydrologic equations of stream sections.

As the study included the determination of the stream flow contribu

tions from the several states and Mexico in the Lower Colorado River

Basin and records of' stream flow are not generally available at state

lines, it was necessary to estimate the stream flow contributions

from ungaged drainage areas in solving the hydrologic equations at

state lines as well as at key gaging stations. The estimates of run

off were made considering the size' of the drainage area involved as

well as other runoff factors. Drainage areas upstream from selected

gaging stations, state lines, and otherdivision points were
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determined by careful measurement on the best available maps. The

measurements were compared with published and unpublished da'ta or 'the

Geological Survey and checked t.he measurements of t.hat. agency at 811

points for which data were avai1ab1e.

Accom.pany1ng Table 2 was prepared to summarize the drainage

areas upstream from. gaging stations and other division points in the

Lower Colorado River drainage system downs-tream from Lee Ferry to

the Lim1trophe Section of the International Boundary between the

United States and Mexico. The measurements ot the Geological Survey

are listed for all points for which the data of tbat agency were

available. Apparent· discrepancies betWeen the listed drainage areas

and pUblished data are 'the result of the practice of rounding figures

that are published.

A s11JllJll8r1 of the estimated and recorded average 1914-1945 stream

i"low at selected gaging stations together with the drainage area

tr1butaryto each is given in accompanying Table 3. Estimates ot

stream flow contributions from ungaged drainage areas are discussed

in the section of this report on analyses.

4. Depletions of Ground-Water :Basins

Ground. water is water stored in and transmitted through the porous

materials below the land surface. The porosity of the material, which

is the proportion of the total volume consisting of voids and inter

stices that can be occupied by water, determines the quantity of water

that the formation can store. The permeability of the material deter

mines how freely water can move through the formation, thus its availa

bility • The upper surface of the zone of saturation is called the
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T!ib1e 2 Sheet 1 ot: 1
LOWER COLORADO RIVER BASIN

Summary of Drainage Area.s by stat.es and. in Mexico. in Square Miles m

Cali- New IGaging §tatio~or~ivi8~Q~ Point Item Arizona f'ornia Nevada Mexico .Utah Mexico Total

Little Colorado River at st. Johns, Arizona ·1 891 - - 44 - - 941 ~
t:J

Carrizo Wash at New Mexico-Arizona State line 2 1,815 1,815
t1- - - - - ~Intermediate drainage area 3 ~ - - 66 - - 388 4• Carrizo Wash at mouth (213) 4 322 - - I;mi - - 2,203

Miscellaneous to balance 5 541 - - - - - ~ ~
Little Colorado River above Zuni River near 6 1,760 11.925 3,5

(\)- - - - I'D
Hunt, Arizona (1/4!-5) tD

~
Zuni River at Black Rock, New Mexico 7 - - - 692 - - 692 tr.

ct
.n Intermediate drainage area 8 - - - 383 - .- 383 I'D
::x> Zuni River at N.Mex. -Ariz. State line (7!-8) 9 - - - 1,075 - - 1,075 .~

en

Intermediate drainage area 10 685 - - 811 - - 1,5<YG mZuni River at mouth (9110) 11 bB5 - - 1,892 - - 2,577 ...
~

Miscellaneous to balance 12 19 - - - - - 19 ~Little Colorado River near Hunt,Ariz. (6111/12) 13 2;m 3,811 o;2m: ~..
<:

Silver Creek near Woodrui'f, Arizona 14 942 942 (- - - - -
Miscellaneous to bala.nce 15 878 878 to- - - - - t
Little Colorado River near Woodruff, Arizona :1.6 ~ - - 3,817 - - 8,101 t

0,3114/15) __ "I
Puerco River at Gallup, New Mexico 17 558 558

C1- - - - -
Intermediate drainage area 18 - - - ~ - - ~Puerco River at New Mex.-Ariz. State Line (17/18) 19 - - - 1, 3 1, 3
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Intermediate drainage area 25 _ 35Q - - - - - 350
Puerco River at mouth (24f25 ) 26 1;'649 - - I;Ji.5S - - 37lO7

ce:u= New
Gaging Station or Division Point Item Arizona fornia Nevada Mexico utah Mexico Total

Puerco River at New Mex.-Ariz. State line 19 - - - 1,,083 - - 1,083
Miscellaneous to balance 20 134 - - 146 - - 280
Puerco River above confluence with Black Creek" 21 ~ - - 1;229 - - 1,363

near Houck, Arizona (19!-20)

Black Creek at mouth 22 458 - - 229 - - 687
Miscellaneous to balance 23 707 - - - - - ....w..
Puerco River near Adamana, Ariz. (21!-22123) 24 1,299 I";45S 2,757

Table 2 (Continued)
LOWER COLORADO RIVER BASIN

SUJIIDI8.rY of' Drainage Areas by states and in Mexico in Square Miles

\Jl
\0 Chevelon Fork near Winslow, Arizona

Clear Creek near Winslow, Arizona
Miscellaneous to balance
Little Colorado River at Grand Falls, Arizona

(161261271-28/29 )

Moenkopi Wash near Tuba, Arizona
Miscellaneous to balance
Little Colorado River at Coconino dam site

(30/31132 )

Intermediate drainage area
Little Colorado River near Cameron,Arizo(33/34)

Intermediate drainage area
Little Colorado River at mouth (351-36)

27 1,008
28 607
29 8,355
30 15,903

31 2,486
32 2,804
33 21,193

34 27
.35 21,220

36 411
37 21,631

5,275

5~275

5,275

5,275
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i

'60

26,906
. 512
131,172

110~2~

109,458. . - , 38• 'WI - ______•

39 mDam Site 40

41 60
42 836

37 21,631 - - 5,275
43 572 - - -
44 23,039 - - 5;275

Intermediate drainage area
Colorado River at Marble· Canyon Dam Site

Mile 39.5 (40/41)

Little COlorado River at mouth
Miscellaneous to balance

0\ Colorado River near Grand Canyon, Arizona
o (42137/43)

VirgirlRiver at Virgin, Utah 49 - - - - 934 - ... 934
Intermediate drainage area 50 1,898 - .....ill. - 2,0[' - 4,1.58
Virgin River at Littlefield, Ariz. (49/50) 51 1,898 - 253 - 2,9 1 - 5,092

Muddy' River near St <I. ~homas, Nevada 52 - - 8,384 - - - 8,3~
Miscellaneous to balance 53 ~ -

'~:~~
- 4.1 - 1,281

Virgin River at mouth (51152153) 54 ·2, 3 - - 2;'982 - 14,751

Bright Angel creek near Grand C$.nyon, Arizona. 45 100 - - - - - 100;;-
Kanab Creek at mouth 46· 1,642 - - - 677 - 2,319 ~
Miscellaneous to balance . 47 5.,m - - --=-- - - .515ft ~
ColoradoRiver at Bridge £a:v~Dam8112(4;14.5146141) 48 30;375 - - 5,275 7!li1 -14511~ ~

. 0

....
13
rn

i.-
~
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Intermediate drainage area 65 526 - - 148 - - 674
~l,!i Hiver near Clifton I Arizona (64/65 ) 66 526 - - J;5II . - - . 4z037

Intermediate drainage area 57 2,356 719 1,432 -..::-- - - 4,507
Colorado River near Topock, Arizona (56/57) 58 39,22!f 7I9 13,922 5,275 3;b59 - 172,257

Bill Williams River at Planet, Arizona 59 5,144 - - - - - 5,144

San Francisco River near Glenwood, New Mexico 67 92 - - 1,572 - - 1,664
Intermediate drainage area 68 - - - 253 - - 253
San Francisco River at New Mexico-Arizona 69 92 - - r;B25 - - 1,917

State line (67/68)

Intermediate draina'le area 70 818 - - 54 - - 872

0'\ Gila River near Red Rock, New Mexico 60 - - - 2,857 - - 2,857,... Intermediate drainage area 61 - - - 361 - - 361
Gila River below Blue Creek, near Virden, 62 - - - 3,218 - - 3,218

New Mexico (60161)

Intermediate drainage area 63 - - - 145 - - 145
Gila River at New Mexico-Arizona State Une 64 - - - 3,363 - - 3,363

(62,£63)
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Sheet 4 of 7

cali::' lew
It.em Arizona foruia Nevada M~xico Utah Mexico Tot.al

48 30,376 - - 5~275 677 - 145,786
54 2,083 - 9,692 - 2,982 - 14,757
55 4,409 - 2,798 - - - 7,207
56 36,868 - 12,490 5,275 3,659 - 167,750

Table 2 (Continued)
LOWER COLORADO RIVER BASIN

Summary of Drainage Areas by Stat.es and in Mexico in Square Miles

Gaging Station or Division Point.

Colorado River at. Bridge canyon dam. ait.e
Virgin River at mouth
Miscellaneous to balance
Colorado River below Hoover Dam, Ariz.-Nev.

(48f54/55)
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San Carlos River near Peridot, Arizona 81 1,038 - - - - - 1,038
Miscellaneous to balance 82 359 - .. - - - 359
Gila River below Coolidge Dam, Ariz. (80/-81/82) 83 1,212 - - 5':'bl7 - - 12,889

San Pedro RiveT at Palominas, Arizona 84 92 - - - - 649 141
'Intermediate drainage area 85 428 - - - - 41 415
San Pedro River at Charleston, Arj,z. (841-85) 86 520 - - - - ~ 1,216

Intermediate drainage area 81 2,391 - - - - - 2,391
San Pedro River near Mammoth, Arizona- (86/87) 88 2,911 - - - - b95 3,601

Aravaipa Creek near Feldman, Arizona 89 538 - - - - - 538
Miscellaneous to balance 90 340 - - - - - 340.. ,,,,,,J,..,,_J.-.-." A .,.."".,..

Cal1- New
Gaging Sta1;ioll ol':"Div1s!,on Point Item Arizonaforni~ NeYada Mexico Utah· Mexico

Table 2 (Continued) Sheet 5 of 7
LOWER COLORADO RIVER BASIN '

Summary of Drainage Areas by states and in Mexico in Square Miles
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JTotal

2,189
40

2,829

4,031
1 088
1;954

622
1,65i·
2,21

.1,262
11,492

11 910 - - 1,819
72 40 .. - -
13 950 - - 1,819

66 526 - - 3,511
14 1,088
75 2,564 - - 5,390

16 395 . - - 221
17 1,~4 - - . -
78 2, 9 - - 227

79 1,262 - - -
80 5,815 - - 5,617

Miscellaneous to balance
Gila River at Calva, Arizona (75/78!-79)

San Simon Creek at New Mex. -Ariz. State line
Intermediate drainage area
San Simon ·Creek near Solomon, Ariz. (16117)

Ban Francisco River at Clifton, Arizona
Intermediate drainage area
San Francisco River at DlOuth (71172)

Gila River near Clifton, Arizona
Miscellaneous to balance
Gila River at head of Safford Valley, near

Solomon, Arizona (,3/66j74)

Ri
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Cali- Nev
Gaging station or Division Point Item Arizona fornia Nevada Mexico 'Utah Mexico Total

Gila River be~ow Coolidge Dam, Arizona 83 7,272 - ... 5.,617 - ... 12,889
San Pedro River at mouth 91 3,7{39 - - - - 696 4,485
Miscellaneous to balance 92 657 - - ... - - 657
Gila River at Kelvin, Arizona (83191/92)93 11,718 - ... 5;l)17... 696 18,031

Rillito Creek near Tucson, Arizona 97 916 - - - - 916
Miscellaneous to balance . 98 415 - - -415
Santa Cruz River at Rillito, Ariz. (961-97/98) 99 3,120 - - 403 3;523

Salt River near Roosevelt, Arizona 100 4,306 - - - 4,306
Tonto Creek near Roosevelt, Arizona 101 811.1 - - - ... 841
Verde River below Bartlett Dam, Arizona 102 6,159 - -... - 6,159
Miscellaneous to balance 103 1,601 ... - - -1,601
Salt River at Granite Reef Dam, Arizona 10lf. 12,907 - - -... ... 12,907

(1.00tlOltl02fl03) '.

Table 2 (Continued) Sbeet 6 of 7
LOWER COLORADO RIVER BASIN

Summary of Drainage Areas by states and in Mexico in Square'M:f:~es
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Santa Cruz River near Nogales, Arizona
Intermediate drainage area
Santa Cruz River at Tucson, Arizona (911./95)

Intermediate drainage area
n~'A ~i~~~ nAQ~ nn__ A_~n~na f,o?/,nA\

Miscellaneous to balance
Gila River below Gillespie Dam, Arizona

(93f99flOli-f105fl06)

Ague. Fria River at Lake Pleasant Dam, Arizona
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Table 2 (Continued) Sheet 7 of 7
LOWER COLORADO RIVER BASIN

Summary -of Drainage Areas by States and in Mexico in Square Miles

Cali- New
Gaging Station or Division Point Item Arizona fornia Nevada Mexico Utah Mexico Total

Colorado River near Topock, Arizona 58 39,224. 719 13,922 5,275 3,659 - 172,257
Bill Williams River at Planet, Arizona 59 5,144 - - - - - 5,144-
Gila River near Dome, Arizona 109 51,320 - - 5,617 - 1,141 58,084
Miscellaneous to balance 110 4,617 2,716 - - _. - 7,333
Colorado River at Yuma, Arizona III 100,305 3,435 13,922 10,892 3,659 1,147 242,818

(581591109f110)

Intermediate drainage area 112 1 164 - - - - 165
Colorado Hiver at California-Baja California 113 100,306 3,599 13,922 10,892 3,659 1,147 242,983

1\ International Boundary (111/112)

!I The drainage area for Item 38, Colorado River at Lee Ferry, Arizona, (109,458) was computed as Co1ora~o
Hiver at Lees Ferry (107,886) plus Paria River at Lees Ferry (1,568) plus 4 square miles as the drainage
area downstream from the gaging stations at Lees Ferry to the Compact pointo Total drainage areas for
all points on main stream of the Colorado River include this drainage area of 109,458 square miles 0
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Table 3 Sheet '1 of 2
LOWER COLORADO RIVER BASIN •

Stream Flow and Drainage Areas at Selected Gaging Stationfl
October 1, 1913-September 30, 1945

Average annual flow in 1,000 acre-feet
Drain!§e areas in sClUare miles

Stream flow stations
in downstream order from Lee Ferry

Colorado River at Lee Ferry, Arizona];./

L1ttle Colorado River at at. Johns, ArizODa
Little Colorado River above Zuni River,

near Hunt, Arizona
Zuni River at Black Rock, New Mexico
Little Colorado River near Hunt, Arizona
Silver Creek near Woodruff', Arizona
Little Colorado River near Woodruff, Arizona

Puerco River at Gallup, New Mexico
Puerco River near AdaJDe,na, Arizona.

Chevelon Fork near Winslow, Arizona

Clear Creek near Winslow, Arizona

L1ttle Colorado River at Grand Falls, Arizona

Moenkopi Wash near Tuba, Arizona

Colorado River near Grand Canyon, Arizona

Bright Angel Creek near Grand Canyon, Arizona

Virgin River at Virgin, Utah
Virgin River at Littlefield, Arizona

Colorado River below Hoover Dam, Arizona-Nevada

Colorado River near Topock, Arizona

Bill Williams River at Planet, Arizona

Gila River near Red Rock, New Mexico
Gila River below Blue Creek, near Virden, New Mex.
Gila River near" Clifton, Arizona

San Francisco River near Glenwood, New Mexico
San Francisco River at Clitton, Arizona

Gila River at head of safford Valley, near Solomon,
Arizona

Average
historic Drainage

flow: area

13,788.6 109,458

6.6 941
8.1 3,685

18.4 692
23.1 6,281
23·1 942
58.1 8,101

7·2 558
55·1 2,751

45.3 1,008

77.0 607

252.1 21,178

15.7 2,486

14,204.1 137,772

29.3 100

160.2 934
231.7 5,092

13,694.0 167,750··

13,332.3 172,257

135.2 5,144

153·5 2,857
155.0 3,218
160.6 4,037

64.7 1,664
161.4 2,789

378.2 7,954



Table 3 (Continued) Sheet 2 of 2
LOWER COLORADO RIVER BASIN

Stream Flow and Drainage Areas at Selected Gaging Stations
. October 1,' 1913-September 30, 1945

Average
historic Drainage

flOW area

12.4 2,27E
303.0 ll,4~

50.5 1,03c
331.4 12,885

30.0 74J
54.6 1,2lE
61.0 3,6Q'i

23.0 53~

434.9 18,03:

15.2 54~
16.1 2,1~

i6.8 91~

29.7 3,52;

706.5 4,30l
107.9 84:
522.4 6,15~

1,331.8 12,90'
352.1 12,90'

128.3 1,45~

712.4 14-9,62l
641.5 49,62l

14-56.9 58,0&

11,684.14- 214-2,811

10,386.3 242,98:Colorado River within Limitrophe Section
at International Bound.ary 21

Santa Cruz River near Nogal,es, Arizona
Santa Cruz River at Tucson, Arizona
Rillito Creek near Tucson, Arizona
Santa Cruz River at Rillito, Arizona

Salt River near Roosevelt, Arizona
Tonto Creek near Roosevelt, Arizona
Verde River belOW Bartlett Dam, Arizona 2/
Salt River at Granite Reef Dam, Ari';o,;r-!. 
Salt River below Granite Reef Dam, Arizona 'J/
Agua Fria River at Lake Pleasant Dam, Arizona

Gila River at Gillespie Dam, Arizona y
Gila River below Gillespie Dam, Ar12.ona

Gila River near Dome, Arizona

Colorado River at Yuma, Arizona

Gila. River at Kelvin, Arizona

San Pedro River at Palominas, Arizona
San Pedro River at Charleston, Arizona
San Pedro River near Mammoth, Arizona

Average annual flow in 1,000 acre-feet
Dral~e areas in sg,uare miles

San Simon Creek near Solomon, Arizona .
Gila River at Calva, Arizona
San Carlos River near Peridot, Arizona
Gila River below Coolidge Dam, Arizona

Stream flow stations
in downstream order from Lee Ferry

Aravaipa Creek near Feldman, Arizona

Sum of Colorado River at Lees Ferry and Paria River at Lees Ferry.
Combination of the pUblished records for the gaging sites near

McDowell, above Camp Creek, and below Bartlett Dam.
Computed as flow of the Salt River at Granite Reef' Dam, Arizona,

less net diverSions for irrigation at Granite Reef Dam.
Computed as flow of the Gila River below Gillespie Dam, Arizona,

plUS diversions by Gillespie and Enterprise Canals at Gillespie De.
Measured contributions from the United States as derived in Appendix

Sheet 72A of Table 6.
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ground-water table or ground-water level and is almost never' a flat

surface. The grolUld-water table is notst8'tic but rises and falls as

vater is added or taken trom the zone of saturation. '

In the lqdrologic cycle, there is a close interrelationship between

surface water and ground water. In some areas, grcnmd 1r8.Wr contributes

to the flow at the streams, whereas, in other areas, the streams feed

the ground water. For example: When water percolating~ the

Boils and rock reaches an impermeable layer or the zone of sa1iuration,

it moves laterall1 under the force of gravity until it is stored in a

cOnfined area or emerges as springs or seeps where the water table

intersects the land surface and contributes to the streams. On the

other band, in arid regions and in areas of heavy ground-water with

drawal b7 pumping, the streams contribute to the ground water. It

is, therefore, evident that man-made developments may disturb the

interrelationship ot groundwater and surface water in the hydrologic

cycle as it existed under natural or virgin conditions. In this

study of vater supPl1 of the Lower Colorado River Basin it vas,

therefore, necessary 'to determine the extent of the effect, of

changes in ground-water storage caused by man-made developments on

the flow of streams at key gaging stations throughout the drainage

area.

(a) General - Cha.JJges in ground-water storage usually effect

changes in the surface flow of the streams in their drainage areas

and, consequently, are important factors in the by'drologic equations

of the various stream sections throughout the Lower Colorado River

Basin. Increases in ground-water storage caused by man-made
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developments represent depletions 0'E stream 'Elow, whereas, the con

sumptive use requirements 0'E an area, which are supplied b". depletions

0'E ground-water storage, are not depletions of stream 'Elov for the

period at study. For example, irrigation water is usually applied to

land in excess of the consumptive use requirements 0'E the crops and

incidental areas and a portion 0'E the water percolates to the ground

water basin 0'E the area. I'Ethe additional ground-water 'does not re

-turn to the stream but causes a rise in thenaturalground-V&'ter level,

the accretion to ground-water storage represents a depletion 0'E the

'Elow 0'E the stream. 'Eor the period 0'E study. I'E the ground vater 1s

maintained at the natural level by pumping or dra1.aage, the e'E'Eect o'E

ground-water storage'on the 'Elow 0'E 'the stream remains the same as

uDder natural or Virgin conditiona 'Ear the period ot study. However,

U the natural ground-vater level is lowered by pumping or drainage

the quantity withdrawn 'Eor the period at study represents an addition

to the surface water supply 0'E the area and may either increase the

'Elowot the stream in that river section or supply a· portion of the

consumptive use requirements of the area. Ground-water reservoir

depletions are withdrawals of ground vater vhic::h had been stored

under natural conditiona prior to the period of study.

Some areas in the Lover Colorado River Basin obtain a portion

or all 0'E their water supply 'Eor irrigation and domestic and municipal

uses by pumping from grOund-water basins located withiJitbe natural

drainage area of the Lover Colorado River 0 A s'tudy was made 0'E ground

water data in all areas for the period, 1914 through 1945, and it was

determined that depletions of ground':"water storage vere evident only in
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four areas. These four areas are located in the Gila Hiver dra1.nage

area. The effect of a semiperched ground-water table beuea'th1ohe irri

ga't'edarea of the Yuma Mesa in Arizona is discussed in a footnote to

Table 12 in the section of this report on aDalyses. This area was the

only' area in which a general rise in the grouDd-wa'tert&bleYaS evident.

The average &lUlual depleti01ls ot ground-water storage' for the

.32-year period, 1914 through 1945, were derived from theto1oal change

in storage est1mated for each area 'fox: the period. Totalchs:agein

ground-vat~r storage was obtained by applying a coefficient for specific

yield to the total 32-year change in volume of the water-bearing foru.

tion estimated tor each area.

'The ground-water ~,~les for the years 1914' ,and 1945 in the

various areas were determined from available well measurements obtained

in the respective ;years. Ground-water contour maps prepared from 48,ta

obtained i,n 1914 or indicative of 1914 conditions were available for

about half. of the total area involved in the study. In areas where

irrigation and well development occurred SUbsequent to 1914, the

natural ground-water level WS deteriDined from measurements taken when

wells were drilled and the 1914 grOund-water table was considered the

same as the natural ground-water level. .

Differences in the 1914 and 1945 elevations of the ground

water table at the points of measurement were plotted on maps of' suita

ble scale and ground-water fluctuation contours were drawn. The areas

enclosed by each. contour were measured by planimeter and the computed

average area between contours was multiplied by the contour interval

to obtain the volume ot change in the ground-water reservoir between
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contoUl'$. The algehraic sum of the volumes between comoursresultect

in the total chaqe in volume of the groud-water basin for the areao

The specific yield or coefficient of drainage' of .a water

beariDg formation 1s the ratio of the T01Wlle of water the formation

will yield by granty to its 0W1l volume. Atter due consideration of

available data, a specific yield coefticient Qf 15 percent was selected

as a reasonable averagecoefticient tor the water-bearing tormations of

the areas under study. Rowever, a specific yield ot 16 percent was

applied in the Sa:1'tord Valley study in accordance with the results of

maD1 tests made in Satto~ Valley and reported in Geological SUl'vey

Water-Supply Paper 1103.

The derivations ot the estimates ot average annual depletions

ot the grOund-water basins are described in the tollowing paragrapbs.. .
(b) Saftord Valley - This area ot 1.20 square miles lies along the

Gila River from the head ot Sa:1'ford Valley near Solomon, Arizona, to

Calva, Arizona. Most of the development ot ground. water for irrigation

in the area began after 1938.

A maximum decline or 9 feet in the water table was recorded

for a small area and a maximum rise ot 10 feet was shown in another

small area. With some sections showing a decJ.ine and. others a rise

in the ground-water table, the average decline tor the 1914 to 1945

period was only 0.02 teet. Ground-water was withdrawn from 1,280 acre

teet of aqUifer during the period. Based on specific yield ot 16 per-

cent, the total. depletion ot ground water storage tor the 32-year

period was 200 acre-feet, whicb was an average of only 6 acre-feet a
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year. Average f'low in this stream section 01' 'the Gila River was not

a1"fec'ted·b1 changes in ground-water stor&geduring"~e 1914-1945 period.

(c) Upper Santa Cruz River - This area 01' 626' square miles along

the Santa Cruz Hiver extends upstream trom the Pima-Pinal County

boundary through Pima and Santa Cruz Counties in Arizona to about nine

miles north of' the International Boundary between the United states

and Mexico.

Irrigation by wells began in several areas along the Santa

Cruz River prior to 1914. Well development has been more or lees con

tinuous since 1914 vith spasmodic increases during periods economically

tavorable to agriculture. A marked decline in the general ground

water level 01' the area has been noted since increasingly heavier

pumping besan in 1941. In general, the fall in the grOund-water

level from 1914 to 1945 increases proce~ng downstream vith a maximum

decline 01' 69 teet in the vicinity 01' Rillito, Arizona. Average de

cline for the entire area from 1914 to 1945 was 11.09 feet. :Based on

specific yield 01' 15 percent, the total depletion of grOund-vater

storage tor the area was 666,300 acre-teet for the 32-year period,

1914 through 1945, or an average annual depletion 01' 20,860 aere

teet.

(d) Pinal COQllty and Maricopa County Upstream trom Gillespie

~ - This area 01' 2,665 square miles is located ill the Gila River

Basin in central Arizona upstream trom Gillespie Dam on the Gila River

and downstream trom Kelvin on 'the' Gila River, Pima-Pinal. County

boundar)" on the Santa Cruz River, Granite Reef Dam on the Salt River,

and Lake Pleasant Dam on the Agua Fr1a River. Ground-vater data for
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1914 was available for most of this area although mestof the vell

development for irrt-sation basoceurrect 'Since 1920. Wide fluctuations

in the general ground-water level have occurred during the 1911f.-1945

period because of accretions to the ground-water reservoir from diver-

sions of surface water to the irrigated lands and sUbsequent ,heavy

pumping for drainqe and 1rrigationQ A maximum decline in the ground

water level of 98 feet tor the period was 'recorded for a S1IB1l area

aboutt'our miles ve!rt'of' Marlnette, Arizona. A decl-1l1e in the water

table of 40 feet occurred in an area about two m1:1esYe'Bt'ot' Phoenix,

73 teet for an area in the vicinity ot Higley, aml75 feet tor an area

about two miles south of Eloy. A maximum rise in the water table of

70 feet was recorded tor a sms;ll area near the Arizona Canal west ot

C&mbelback Mountain. There were rises in the water table of 18 teet

near Buckeye, 20 feet a few miles west of Casa Grande, and 5 feet for

an area a few miles south of Maricopa.

The area was divided into 11 districts to facilitate the

study and an average decline in the ground-water table of 16.71 feet

was ,determined tor the entire area from 1914 to 19lf.5 • Based on

specific yield of 15 percent, the total depletion of' ground-water

storage for the entire area was If.,274,700 acre-teet tor the 32-year

period, 19l1f. through 19lf.5, or an average annual depletion of 133,600

acre-feet.

(e) Gillespie Dam to Dome - This area ot 1,082 square, miles

lies along the Gila River in Maricopa and Yuma Counties between

Gillespie Demand Dome, Arizona. Most ot the well development tor

irrigation' in, the area has occurred since 1920Q There bas been a
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gradual downward trend of the ground-water table since heavier pumping

began abeut 1925 with a max1mum decline of 30 feet in an· area in Mohawk,

Valley near T7son, Arizona.

An average decline 1n the groW3d-vater table· of 6.73 feet was

determined for the entire area for the 1914-1945 period. Based on

specific yield or 15 percent, the. total depletion of grOund-water

storage for the area was 699,300 acre-feet for the 32-year period or

an average annual depletion of 21,900 acre-feet.

(f) SUB!17 - Accompanying Table 4 has been prepared to sUJIl1Il8.rize

the depletions of ground-water basins in the Lower Colorado River Basin

during the period, ·1914 through 1945.

5. Water Usi~ Areas IDfluenced by Man

It was necessary to determine the vater using areas which man has

iDflue~ced in order to provide data as a basis far estimating the effect

of man-made developments in depleting the flow of the Colorado River

downstream from Lee Ferry. The water using areas iDfluenced by men were

considered to be. those areas on which the use·of ~ter has. been changed

b1 developments or man since pioneer settlement or the areas as distin-

guished from· natural uses. The types of water using areas investigated

in the study were as follows: irrigated areas, water consuming non-

cropped areas, storage reservoirs, and r'iver channel areJ1s exposed to

evaporation and transpiration losses. Areas which consumed water under

natural conditions were not invest1pted unless they were 1D1"luenced to

some extent by the activities of mano Activities ot man which have in-

flue~ced channel losses include the use of water by man at upstream

sites, transbasln diversions, changes in the regimen of' the streams
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caused by regulation and chaImel1zation, the replacementot native

vegetation by crops and other beneticill.l uses, and changes in native

vegetation caused by the introduction by man -'ef plant-s or trees with

difterent consumptive use rates ..

Only those water using areas were investigatedtbat are situated

within the natural drainage area of the Colorado River downstream

from Lee Ferrr to the Lim!trophe Sectionot the International Boundary

between the United States and Mexico.. Depletions of Colorado River

stream flow by uses of Colorado River water in areas located outside

of' the drainage area of' the' Colorado River were considered to be

the exports or total diversions ot Colorado River water transported

by the respective canals and aqueducts situated outside of the drain

age area of the Colorado River.

(a) Irrigated Areas - Irrigated areas are thos~ on which water

other than natural precipitation, regardless of source, is appl1ed

by man to produce crops or prepare land for the production ot crops ..

Most of the 1rrigatedland in the Lower Colorado River Basin is

located in the southern portion ot the basin and the greater portion

()f this irrigated area is favored with a yearlong growing season.

Because of the favorable climate, double cropping of the same land

is a common practice in much of the irrigated area ..

The areas of irrigated land within the drainage area of the

Lower Colorado River were determined by careful analysis of the data

on crops compiled from various sources for the several agricultural

areas and fully described in the following section on cropped areas

74



as distinguished trom irrigated areas. liTigated land was cOllsidered

as only that land on which irrigation water was actually applied tor

the production ot crops or preparation of the land for "the production

ot crops during each year investigated. The use of water by unirrigated

idle land within agricultural areas was considered to· be supplied by

natural precipitation. The average area irrigate·d for the 1914-1945

period and the area irrigated in 1945 in each state withi:n the natural

drainage area of the Colorado River downstream from Lee Ferry to the

Arizona-Sonora boundary and in Mexico within the drainage area of the

Gila Hiver were determined to be as follows:

Arizona California Nevada New Mexico ~ Mexico ~

~ Acres Acres Acres Acres Acres Acres- - - - - -
1914-1945 average

522,565 39,392 8,605 14,999 18,677 3,988 608,226

Year 1945

690,749 49,814 9,404 16,313 24,017 3,974 794,271

This tabulation does not inclUde farmsteads and other areas

incidental to irrigation. Those areas are listed and described in a

later section of this chapter of the report.

Any apparent discrepancies between the acreages listed in

the foregoing tabulation and irrigated areas published in other re-

ports of the Bureau of Reclamation and other agencies are problems

of definition of the term "irrigated land" rather than matters of

inconsistency.
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LOWER COLORADO RIVER BASIB

Depletions ot Ground-Water Basins

!
top:
8
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~

floap.
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~
~

r....
g

Volume
dewatered

in
acre-teet

Area
in

square
miles'Ground-water basin

Average annual depletion in acre-teet October 1, 1213-SepteJliber 30, '1945
Average Average

.decline Specitic 'Total annual
ot water yield depletion depletion
table in in in

in tee1i pe1:"~.J:1.t acre-tE!et acr~-.:.f'C!'~

Saftord Valley 120 1,280 0.02 16 200 6

Upper Santa Cruz River 626 4,44.2,000 11.09 15 666,300 ~Ot800

Pinal County and Maricopa County

~
upstream trom Gillespie Dam

Florence-Coolidge area 239 3,628,000 23.72 15 544,200 17,000
Sacaton area 170 660,000 6.crr 15 99,000 3,100
E10y area 356 5,466,000 23·99 15 819,900 25,600
Casa Grande. area 229 1,056,000 7.21 15 158,400 !4.,950
Maricopa area 160 754,000 7.36 15 113,100 3,550
St. John Mission area 168 1,434,000 13.34 15 215,100 6,700
Magma area 48 279,000 9.08 15 41,800 1,300
Queen Creek area 190 3,442,000 28.31 15 516,300 16,150
Salt River area 660 6,621,000 15.61 15 993,100 31,050
Agua Fda River area 227 4,9lt.9"OOO . 34.01 15 742,,400 23,200
Buckeye area 218 209,000 1.50 15 31,,400 1,000

Total 2,665 28,498,000 16.71 15 4,214,700 133,600

Gillespie Dam to Dome 1,082 4,662,000 6.73 15 699,300 21,900



(b) C!OPpegAreas - Cropped areas are the areas of the various

crops cultivated in the irrigated areas. Areas onwbich irr1~at1on

water was applied to prepare the land for the production of cropII' by

leaching or other soil building practices were considered cropped areas.

The fact that water may have been applied to land from vhich no crops

.were harvested, bec.ause of factors other than shortages of water, was

not used as a basis for reducing either the cropped acreage or the

amount of water that acreage would use consumptively. In localities

where double cropping was practiced, the cropped areas exceeded the

irrigated areas bY' quantities equal to the acreages double.cropped.

In all other localities the cropped areas were the same as the irri

gated areas.

Data on crops in the agricultural areas of the !:oVer Colorado

River Basin were obtained from various sources. The crop reporting

services of the county agriculture agents, Agricultural Adjustment

.Administration, Production and Marketing Administration, Soil Conser

vation Service, irrigation and agriculture departments of colleges and

universities, state land and water commissioners, water users i associa

tions, irrigation districts, and the Bureau of Reclamation were con

sulted to obtain acreages in crops. Data from those sources were

supplemented by such additioD&l data as could be found in published

reports of Federal and state agencies, private reports when available,

and by contacting individuals whose occupation and length of residence

in the community placed them in a position to have reasonably authorita

tive information.
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Except tor areas supplied with water from Bureau of ReclaJDation

projects or constructed with funds obtained tbroughsomeother Federal

agency, continuous long-term crop reports were not usually available. In

many cases regular armual reports tor a period of' time could be supple

mented with Uitermittent reports and the missing years estimated on the

basis of the changes indicated in the available reports, of agricultural

practices in the area and adjoining or similar areas, and of' general

agricultural economic conditions. In a few cases crop and acreage data

were meager and spotty. These areas are almost entirely in the mountain

ous r~g1ons where natural meadows have been converted to irrigated land.

Such data as could be obtained from local sources were supplemented with

data obtained from census reports and other reliable sources. It is

recognized that the crop data, thus obtained, is subject to error. How

ever, because the 8::eas are small, some comprising as little as 10

acres, and these areas are generally at elevations where precipitation

is high and growing season short, the effect of the error on the water

Use is negligible on the tribuatary stream and was considered to be n11

on the flbW of the main stream of the Colorado RiYer.

Data on crops in the portion of' Mexico situated within the

drainage area of the Glla River were furnished by the International

Boundary and Water Commission.

Accompanying Table 5 bas been prepared to smmnarize the average

acreage of' the various crops cultivated during the 1914-1945 period in

each state within the natural dra.1nase area. of' the Colorado River down

stream trom Lee Ferry to the Arizona-Sonora boundary and in Mexico

within the drainage area at the Gila. Hiver. Crop acreages for 1945 are

listed in accompanying Table 6.
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Table 5
LOWER COLORADO RIVER BASIN

Acreages of Crops Within -the Natural Drainage Area of' the Lower Colorado River Ba8tn: .

e

\i:i

A"er e area in acres October 1 ~ I-Be tember 30 ··1 14:
Crops Arizona. Ca11f'ornia ·1 Nevada New-Mexico Utah. Mexico 2 Total

Alfalfa" 131,360 13,665 2,781 4,531 8,231 1,509 1t)l,497
Alfalfa and grain 34,718 34,718
Beans 3,140 14 2 312 398 3,866
Carrots 1,077 72 1,149
Citrus 12,112 48 12,160
Corn 12,584 503 516 2,497 1,609 512 18,281
Cotton -155,882 18,377 544 174,803
Dates 281 38 325
Deciduous fruits 2,737 . 25 77 140 1,963 153 5,095
Flax 3,075 892 3,961
Grapes 506 83 589
Lettuce - tall 8,063 85 8,148
Lettuce - spring 10,752 85 16 10,853
Melons 9,768 409 8 23 10,208
Misc. hay & pasture 70,126 1,634 2,280 1,006 1,578 76,624
Miscellaneous truck 4,806 800 781 306 172 235 7,700
Nurseries &flowers 53 1 54
Nuts 1,216 53 1,329
01i"es 108 108
Potatoes - sweet 547 3 550
Potatoes - white 1,039 64 182 301 655 2,241
Rice 87 87
Small grains 79,722 2,616 2,042 4,400 4,024 526 93,330
Soil building crops 2,199 146 2,345
Sorghums·· 34,521 1,431 172 1,093 392 31,615
Sugar beet seed 1,572 1 1 41 275 1,890
Tomatoe~ .___ .115 __ __ ;L _ J.l8
Total ·582,252 1(.0,390 8,18415,091 19,145 3,988 669,650

4W!(

11 Does not include Imperial and Coachella Valleys in Salton Sea dralna.o:e &pea.
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'rable6
LOWER COLORADO RIVER BASIli

Acreage 01' Crops Within "the Natural Drainage Area of the,Lower ColoracloRiver -Basin,1n 1945
,,. ,. ~., ".

Crops Arizona California y Jleva.da. lIewMexico > Y Utah' "14exlco 'Total'

Alfalfa 193,539 28,253 3,758 4,310 12,200 1,496 243,556
Alf'alta and gra1n 55,375 55,375
Beans 2,983 2 241 398 3,624-
Carrots 8,255 265 8,520
Citrus 20,642 126 • 20,768
Corn 9,133 676 1,956 2,760 1,410 524 16,459
Cotton 166,131 1,012 635 167,778
Dates 662 83 745
Deciduous truits 1,473 45 148 2,135 153 3,954
Flax 13,919 7,038 20,957
Grapes 301 1 302
Lettuce - tall 24,486 1,142 25,628
Lettuce - spring 19,858 19,858
Melons 18,907 3,605 45 22,557
Misc. Hay & Pasture 107,435 3,.781 1,563 1,401 1,200 115,380
Miscellaneous Truck 13,898' 337 785 510 825 237 16,592
Nurseries & Flowers 108 108
Nuts 1,166 18 1,184
Olives 90 90
Potatoes - sweet 864 .864
Potatoes - white 3,693 163 215 260 654 5,185
Rice 162 162
Small grains 114,613 3,116 1,009 4,416 5,120 512 129,506
SolI building crops 4,690 113 4,803
Sorghums 51,432 1,760 300 1,735 55,227
Sugar Beet Seed 3,925 1,500 5,425
Tomatoes 444 18 462
Total 838,444 . 52,005 9,580 16,416 24,6503,914 945,069

1/ Does not include Imperial and Coachella Valleys in "the Salton Sea drainage area.
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(c) Water Consuming Noncropped Areas - Water constuning noncropped

-areas for cities, towns, and areas incidental to irrigation and irrigated

"farming.

(1) Cities and Towns - Phoenix is the largest city situated

within the natural drainage area of the Colorado River. Acre&ie and

populai>ion data available tor the City of Phoenix for the period, 1880

'to 1950, were used to provide the basis tor estimating the average area

ot other cities in the Lower Colorado River Basin tor the 1914-1945

period. The data for Phoenix were supplemented by area-population

relationships determined tor a few small towns wit11 population between

150 and 2,500 to define the correlation curve for estimating the

acreages of the small towns and villages.

Acreages wi thin the incorporated area of the City of Phoenix

yere obtained from city maps and recorded plata for 11 separate periods

between 1880 and 1950. Population data for Phoenix obtained tor the 8

decennial censuses (1880 to 1950) were then used to determine the area

population relationship during the 1880-1950 period. An area-population

relationship curve was derived by combining the correlation tor Phoenix

with the supplemental correlation, and the average acreage of other

cities and towns for 1914 to 1945 were computed from acreages deter

mined from the curve by appl1ca'tion of population data recorded in the

censuses for the several cities and towns. Where census date. were not

available for villages but were recorded as precincts, estimates of

town population were made and an average acreage estimated as a summa

tion of all the small villages within the drainage area of each stream

section.
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(2) Incidental Areas - Incidental a.reas were considered to be

water consuming noncropped areas adja.cent to or forming a part of the

farms and those areas whieh consume water as a result of the practice

of irrigation. These areas include farmsteads, canals, laterals, drains,

vasteditches, roads, and railroads, Which are within the irrigation

deve10pDent areas and outside the areas or cities and towns.

A study of aerial photographs for over 60,000 acres of irri

gated farm land 1n the vicinity of Phoenix determined the total 1n

cidenta1 area to be 6.79 percent of' the irrigated area. The study area

comprised 98 sections scattered throughout the Salt River Valley area

and selected as representative of aver&ie conditions of the irrigation

development area. To provide for differences in the consumptive use

rates by the various types of incidental areas, four classes of in

cidental areas were established as follows: (1) farmsteads, 1.75

Percent; (2) water surfaces of canals, laterals, drains, and waste

ditches, 0.49 percent; (3) areas of vegetation within rights-of-way

for canals, laterals, drains, waste d1tches, roads, and railroads, 2.77

percent; and (4) surfaces- of roads androadb.eds of railroads, 1.78 per

cent. These percentages were applied to estimate 'the inciden'tal areas

in the various agricultural areas. In tboseareas where 'there .were no

railroads, percentages of 2.54 andL77 were applied in estimating the

respective areas of vegetation within ri8hts-of-way and the surfaces

of roadbeds.

(3) Summary- Accompanying Table 7 bas been prepared 'to sum

marize 'the average acreage of the water consuming noncropped areas

within the natural drainage area of the Lower Colorado River Basin.
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Table 7
LOWER COLORADO RIVER BASIN

Acreage atWater Consuming' Noncroppecl Areas

e

Aver~ area in. acres October 1, 1913-6eptember.30t '1945
Water consuming. noncropped areas . . '. " .

Incidental areas·
Water surfaces of Areas of vegetation within Surfaces of

Cities canals, laterals, rights-of-way for canals, roads a11d II>
0and drains, and laterals, drains, waste roadbeds of '1
(D

.-l,.ocation -towns Fanmrteads' waste ditches ..<U.1;~l:les, .. ro8(\S __& .ra1]ro~ _railroada Total Sll
em

Arizona. 34,583 9,062 2,547 14.,293 9,214 69,699 0
~

:c
California !I 1,535 689 192 1,092 701 4,209 ~

(l)
'1

~
Nevada 1,608 150 42 226 152 2,178 fJ

» ~..,
ci1New Mexico 2,891 264 74 381 266 3,816
21
0
c::s

Utah 2,195 321 91 474 331 4,018
Q
0

~
Po

Mexico gj 150 70 • 20 110 11 1,021 ~
CD
Sll
t/.I

Total 44,162 10,562 2,966 16,576 10,135 85,001

!I. Includes only that portion of california within the natural drainage area of the Colorado River"
g,/ Includes only that portion of' Mexico within the drainage area of' the Gila Rivero



'(d) Channel Areas - The major causes ot losses in stream channels

are evaporation from the exposed water surfaces and -wetted channel areas,

and the consumptive use ot water by vegetation in the floodplains of

the streams. As the activities ot man have caused cbangesin these 8.1'eas

at evaporation andvegetative use, , it was necessary to determine the

acreages ot channel areas in:f'luenced by man in the drainagee.rea of the

Lower Colorado River :Basin. With the exception of the headwaters up

stream trom any man-made developments, all channel areas ot the Colorado

River and its tributaries downstream from Lee Ferry to the Limtrophe

Section at -the International Boundary were measured a.nd estimated from

the available aerial photographs, plan and protile maps of the LoYer

Colorado River drainage system, and other maps where necessary. Chan

nel areas and the determination of channel losses tor the 1914-1945

period and for virgin conditions are fully discussed in the section

of this report on analyses.

(e) Reservoir Depletions - Reservoirs tormed by man-made develop

ments effect cl1anges in the use of water in the areas inundated and

the increased losses constitute depletions of streamflow by man.

Prior to the formation of reservoirs, there were river channel losses

and other natural consumptive uses in the areas inundated. These water

uses by evaporation and transpiration were supplied by portions of

precipitation, ground water, and surface runoff within the reservoir

area. When reservo+Ts were formed, the water uses under natural condi

tions were replaced by reservoir evaporation and constitute salvage

deductible from the gross reservoir evaporation losses in determining

depletions of stream flow by' reservoirs.
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All man-made reservoirs and stock tanks or ponds iothe Lower

Colorado River Basin were investigated for the. 1914-1945 period and

average amlual depletions are summarized on accompanying Table 8.

Changes in reservoir storage effect changes in stream floy.

Accretions of storage constitute depletions of stream flow and with-

drawals from storage increase the flow of the stream~ The evaluation

of the effect of surface storage in reservoirsof' the Lower Colorado

liiver Basin during the 1914-1945 period is discussed in detail 1n the

section of' this report on analyses.

The operation of reservoirs effects changes .in groUnd-water

storage in the vicinity of the reservoirs and the resultant accretions

to grOUnd-water storage for tb.e·period of investigation constitute

depletions ot stream tlow. The determination of' reservoir bank ·storage

tor the 1914-1945 period in the Lower Colorado River Basin is discussed

in detail in the section ot tJUs report on analyses.

·(t) Transbas1n Diversions - Diversions ot water trom the drainage

area ot a stream. or basin to the drainage area of' another stream or

basin are transbas1n diversions. It the streams involved are not of

the same drainage system, there is no return tlow to the system and

diversions at the points of export are considered depletions of stream

flow at the respective points. When the streams involved are tribu-

taries ot the S&JDe drainage system, the export diversions are deple

tions of the flow of the stream of' runoff origin at the export point
. .

and the water transferred is an import to the other tribUtary for re-

routing within the over-all stream system of the basin.
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Table 8
LOWER COLORADO RIVER BASIN

Stream Depletions Resulting From Changes in Evaporation and
Transpiration Within Reservoir Areas Following Development

Average annual depletion in lzooO ae-ft

Stream section or reservoir
LITTLE COLORADO RIVER

Oct. 1~1913-SeFt. 30, 1945
AveragE
annual

Location depletic

Little Colorado River upstream from st •Johns ,Ariz.
St. Johns to gage above Zuni River near Hunt,Ariz.
Zuni River upstream from .:Black Rock, New Mexico
Zuni River from Black Rock to New Mex.-Ariz.Sta,1e J1IJe
Silver Creek
WOodruff gage to Grand Falls, Arizona

..VIRGIN RIVER

Virgin River upstream from Littlefield, ·Arizona.

MAIN STREAM OF COLORADO RIVER

Grand Canyon to Hoover Dam:
Small reservoirs in Rualpai Indian Reservation
Lake Mead - Roover Dam

Topock to. Yuma:
Havasu Lake - Parker Dam
Headgate Rock Diversion Reservoir
Imperial Diversion Reservoir
Laguna Diversion Reservoir

GILA RIVER

Arizona
Arizona

Bew Mexico
Bew Mexico

Arizona
Arizona.

Utah

Arizona
Ariz. -Nevada

Ariz. -Calif' •
Ariz.-Calif.
Ariz.-Calif.
Ariz.-Calif.

3.3
106
4.1

.1

.8
3.•4

1.6

.2
242.2

12·9
.1

2.8
20.4

San Francisco River upstream from Glenwood, New Mex.
Small reservoirs trom head of Safford Valley to Calva
San Carlos Reservoir - Coolidge Dam
Picacho Reservoir in Pinal County
Salt River:

Upper salt River small reservoirs
Roosevelt Lake - Roosevelt Dam
Apache Lake - Horse.·Mesa Dam
Canyon Lake - Mormon Flat Dam
Bahuaro Lake - Stewart Mountain Dam

Verde River:
Upper Verde River small reservoirs
Bartlett Reservoir - Bartlett Dam

Lake Pleasant on A~ Fria River

TOTAL

New Mexico .1
Arizona .~

Arizona 12.~

Arizona. 8.3

Arizona. .E
Arizona. 2l.~

Arizona 3.;
Arizona l.~

Arizona .t

Arizona l.~
Arizona .E
Arizona. 2.~

346/



(1) Transbasin Exports - Export diversions foruliJe outside

of the natural drainage area of the Lover Colorado River during the

1914-1945 period. are described in the following paragraphs.

(a) Newcastle Project, Utah - It was estimated that

average annual diversions of 1,200 acre-feet

for the 1914-1945 period were made from the

headwaters of the Santa Clara River, atribu- .

tary of the Virgin R1ver of the Colorado Rtver

Arainage system to Pinto Creek in the :Bonne

v111eBasin (Great Basin) for use in the

vicinity of Newcastle, Utah.

(b) Colorado River Aqueduct - Diversions to the

Colorado River Aqueduct by pumping from

Havasu Lake on the Colorado River began

January 7, 1939. The water 1s transported

by the aqueduct for use in PacUic slope

basins in Southern california. Recorded

export diversions by the Colorado River

Aqueduct totaled 464,000 acre-feet for the

7-year period, 1939-1945. This amount

distributed over the 32-year period,1914

1945, averages 14,500 acre-feet a year.

(c ) All-American Canal - The All-American canal

diverts water from the Colorado River at

Imperial Dam. Water transported by the

canal below Pilot Knob Wasteway is exported
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trom 'the na1iural drainage area'ot 'the

Colorado River tor use in Imperial and

Coachella Valleys' in Cal1torniawithtn the

drainage area of the Salton Sea. Since diver

sions began September 11, 1939, recorded ex

ports by the All-American canal,below Pilot

Knob Wasteway have totaled 10,940,000 acre

teet for the 1939-1945 period. This amount

distributed over the 32-year period, 1914-1945,

averages 341,900 acre-teet a year.

(4) Alamo Canal - Prior to February 1942, the Alamo

Canal, lying almost wholly in Mexico, diverted

water trom the Colorado River about a mile up

stream trom the International Boundary at

Andrade, calitorn1a~ for use in ,the Imperial

Valley 111 Mexico and California within the

Salton Sea Basin. During 1916-1921, part 6r

the deliveries by the Alamo Canal system were

supplied by diversions from the Colorado River

at Volcano Lake in Mexico. Since 1940, Alamo

Canal has received part ot its water from the

All-American Canal at Pilot Knob Was'teway and

since,February 1942, Colorado River water tor

use in the Imperial Valley in California has

been supplied by the All-American Canal and

deliveries have been made by the Alamo canal
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for use in Mexico only. It was estimated that

d1versions by Alamo Canal at Andrade, California

and from Volcano Lake 11'1 Mexico for use in Cal1

t~a totaled 66,~18,500 acre-teet during the

19l~-1942 period. This amount distribut~d over

the 32-year period, 19l~-1945, ·averages 2,075,600

acre-teet a year. The derivation of this estimate

has been discussed in detail in the section of

this report on historic stream flow at key gagiDg

stations.

(2) 'franstributary Diversions - Transfers ot water between

tributary drainage areas within the stream system of the Lower Colorado

River Basin and diversions bypassing key gaging stations are discussed

1n the section of this report on analyses pertaining to the routing of

water from the headwaters downstream from Lee Ferry to· the International

Boundary.
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IV. ANALYSES

A. Stream Depletions

Because water consumed or withheld is not sUbject to downstream

conveyance losses, the sum of.the iDdividual stream depletions at

s1tes of use downstream from Lee Ferry is greater tha.n the total

stream depletion measured at the International Boundary for the Lower

Colorado River Basin. The reduction in channel losses constitutes a

salvage that is deductible from the depletion at sites of use in

determining depletion of the Colorado River at the International

Boundary between the United states and Mexico. In estimating the

stream depletion at the International Boundary it was, therefore"

necessary to determine the man~ma.de stream depletions at sites of

use for the 1914..194-5 period, and the channel losses between sites

of use and the International Boundary for historic flows during the

1914..1945 period and for Virgin flow conditions.

1. Man-Made stream Depletions at Sites of Use

Stream depletions at sites of use for crops and noncropped areas

were determined by application of unit rates of consumptive use of

irrigation water to the 1914-1945 average acreages ot crops, cities

and. towns, and areas incidental to irrigation and irrigated farming.

Other stream depletions at sites of use determined for the 1914-1945

period were transba.sin diversions, depletions by reservoir evapora

tion, and depletions of stream flow by accretions to surface and

b~ sto~~e in reservoirs. Evaluations were also made of the



1914-1945 average reductions·ot stream depletions atsitesotuse by

depletionsot ground-water storage, and the uses by native vegetation

replaced by crops and other beneticial uses.

The determination ot the acreages ot areas ustng"wa1ier as a re-

suIt ot man-made developments has been discussed in the section of

this report on basic data.

(a) Unit Rates ot Consumptive Use of Irrigation Water - Various

methods bave been used to estimate the amount ot water consumed by

agricultural crops and native vegetation and it bas been demonstrated

that reasonable estimates can be obtained by using climatological
" " .

data as an index tor evaluating evapotranspiration. Mr. Barry F 0

Blaney and associates ot the Research Division ot Irrigation Engi-

neer1ug and Water Conservation of the Soil Conservation Service of

the United States Department ot Agriculture developed emp;l.rical

tormulas tor estimating monthly, seasonal, and annual rates ot con

sumptive usetrom climatological data. This method, commonly called

the Blaney-Criddle method, was used by the Engineering Advi~ory Com·
" "

mittee to the Upper Colorad~ River Basin Compact Comm1ssio~ to esti-

mate consumptive use in the Upper Colorado River Basin in 1948.

The procedure is to correlate existing measured consumptive

use data tor difterent crops and native vegetation with monthly

temperatures, percent of daytime hours, and trost-tree (growing)

period, or irrigation season, to establish a consumptive use coet-

ticient tor each kind ot vegetation. The coetficients so developed

are used together with cl1l1latologlcal data to computeeol1sUJnptive
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use rates for crops aDd native vegetation in areas for which only

climatological data" are available.

Because climatological and crop data were generally availa

ble for agricultural areas throughout the tower Colorado River Basin it

was decided to employ the Blaney-Criddle method to es1#imateconsumptive

use in the Lower Colorado River Basin. The cOXlSUltation services of

Harry F• Blaney, Principal Irr1gation Engineer, and Karl Harris J Senior

Irrigation Engineer, of the Division of Irr1ga'tion Engineering and

Water Conservation, S011 Conservat1on Service, United states Department

of Agriculture, were obtained to ensure the proper application of the
" "

"method and to determine consumptive use of water rates.

A report on rates of consumptive use of water in the Lower

Colorado River Basin was prepared by Messrs. Blaney and Harris and

is incorporated as Appendix B of this report. These rates were used

to estimate consumptive use in the Lower Colorado River Basin.

Mr. Blaney and Mr. HarriS made a field inspection trip

throughout the Lower Colorado Hiver Basin to obtain ma:terlal to sup-

plement research data for the preparation of their report. A general

location map of the Lower Colorado River Basin showing irrigated

areas and selected climatoloS1cal stations was furnished Messrs.

Blaney and Harris together with climatological and. other data. Con-

sumptive use rates based on coefficients furnished by Messrs. Blaney

and Harris were computed for their report.

The Blaney-Barris report gives in detail the technical back-

ground of the determination of consumptive use of water rates in the

Lower Colorado River Basin and lists the normal consumptive use" of
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irrigation water rates at sites ot use tbroughouttheLower Colorado

River Basin tor all types of crops grown, all general types of native

vegetation, anO. barren lands with high ground-water tables together

with indexes for computing water uses by cities, farmsteads, and other

incidental areas.

It the water supply for an area was short during the latter

part of the irrigation season, the resultant reduction in consumptive

use was indicated in the Blaney-Harris report as a percentage reduc

tion of the total normal consumptive use of irrigation water by the

1914.-1945 average acreage of crops in each area of water shortage.

The percentage reduction for an area was determined as the relation

ship of all shortages during the 1914-1945 period to the full water

supply required for the area during the period.

(b) Consumptive Use of Irrigation Water by Crops - The unit

rates ot consumptivta use of irrigation water by crops listed in 'the

Blaney-Barris report were applied to ~he average 1914-1945 acreage!!!

Lower Colorado River Basin to determine the average annual consumptive

use of irrigation water by crops at sites of use for the 1914-1945

period. The derivation of these evaluations are shown in accompany-

ingTable 9. The numbers given in Ta.ble 9 for the agriCUltural areas

correspond with the numbers shown tor the lrrlgat10nareas on the

location map in Appendix B, Drawing No. 57-314-22. The first letter

or letters in the designation apply to the state or Mexico in which

the irrigation area is situated; the last letter or letters signify

the stream (Colorado, Little Colorado, Virgin, Bill Williams, or Gila

River ) j and the numeral 1s the sequence of the irrigation areas in a

state in downstream order on the streams.
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Table 9
, LOWER· COLORADO RIVER BASIN

Consumptive" Use ot Irrlgati;on Wat'er"by Crops at .Sites ot Use'

Sheet 1. ot 1.3

~

f
t....
~
c::
Gl
o

H

~.....

a
8
f
c+o...,

~
Q
o
'd
Gl

~
to.....
c+o
Gl

~
c::m
It

15
120
21
12
48

15 1003
62 1094
15 1.41
12 099
47 1o~

262
128

112 2.34
73 1076

19
112

October 1, 1913-September30,194;
.ARIZONA

AgricUltural Area and Number

22 .85
70 1.609545 2010

A-5-LC- --A.:.6....Lc A-7-Lc A-8~LC

Woodruff Black Creek Holbrook BOii,Ganado &Leupp
209 2.47 516 142 1,,91 271 518 2.12 1,572' 220' 2.29 50f1:.

4 .61 2 120 .89 107 .' 15 ,,82 12
318 1.06 331 610 1038 842 453 1.33 602

34 1061 55

A-1-LC - - --- --A~2;'Lc--~-~---A-3;'LC ---- A-ij:.LP
SEring."11le ,st. Johns Concho Silver Cr!!ek

Area Rate Use Area Rate Use Area Rate- Use Area Rate' Use
Acres Feet Ac-'ft Acres Feet .Ac-tt Acres' Feet Ac-tt Acres' Feet . Ac~f't
1,408 1.81 2,548 1.,562 2.1.7~3i390----.--_. 1,2'74107' 2,230

61 "~3 26 31 067 21 69 0,,67 46 119 .49 58
391 .85 332 . 585 1016 679 52 1.16 60 861 <>93 801
40 .71 28 6 1.17 7 11 1017 13 110.77 85

1,176 1.50 1,764 1,499 1.82 2,728 1,301 1041 1,834
66 .81 53 35 10 31 46 55 1.31 72 135 .88 119

47.66 31.
2,291 ,,81 1,856 791 086 680 46 086 40 1,683 ,,71 1,296

6.89 5 15 .74 11
2,~_~§,607_ !f,215"~ 7..t55§ _ 233 231 _5,54; _§.1465

Average annual use1n acre-teet

Alf'alf'a
Beans
Corn
Deciduous fruits
Misc. hay & pasture
Miscel1.aneous truck
Potatoes - white
Small grains
Sorghums
Total

Cro

Alf'alf'a
Beans
Corn
Deciduous truits
Melons
Misc. hay & pasture
Miscellaneous truck
Pota.toes - vhite 1 .77 1.
Small grains _159 10 02 162 22.91 20 366 1.08 395
Sorghums 32 1.30 1t2

Less water shortage 2% 152 20f, 267
Total .. - 413 713 5.19 610 1,925 3,403839 1,067

o
A)
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Table 9 (Continued
LOWER COLORADO RIVER BASIH

Consumptive Use. 'of Irrigation Water 'by Crops 'at Sites of Use

Sheet 2 of 13

f
I
~

~
(&

::t
H

~....
~

~....
g
f
~
~
q
~
01

~
m....g
m

~

g:
(&

19

20

12
364
242

8 2 .. 52

6 3.18

19 3.32 63

45 1 ..66 75
15 2.30 35

6 1.99
21li. 1.70
214 1.13

Area·. Rate Use
Acres Feet Ac-ft

8

83
35

100
66

October 1. 19l3-Se

3 2.73

30· 3-:-3f 100

50 1.66
15 2.30

35 2.86
26 2.52

165 3.39 559
100 2.94 294

94 1.58 149
94 1.24 li7
251.77 44

Acres Feet Ac-ft··
Area Rate Use

5

6

429
18

392
108
137
118

Use
Ac-ft
2,977

4 1.48

5 1.05

320 1.34
14 1.26

30

12

22

130 ~---75-~-"--=-:- ~O_ 781 _ ?,335 . -.~--- --_1.&5.35.5

5 2.40

20 1.52

10 2.21

ARIZONA (Continued
.AgriC1!1tt1!"a1~Are~nd~~~ . .......__

.A-9-LC A-l-C A-2-C A-3-C
Moenkopi Kanab Creek Havasu Creek Hualpai Beservation

& Meriwitica
Area

~ annual use in aere-feet

CrO'D Acres
A~aUa ~

Beans 7
C~n 5~

Deciduous fruits 25
Grapes 1
Melons 50
Misc .. hay & pasture 57 2 .. 04 116 200 1.96
Miscellaneous truck 3 1.57 5 78 1.38
Small grains - fall lOB 1.27
Small grains - spriDS 7.~ 7. 108 1.09

Less water sh~gage 2 270
Total' 831. 1,082 2,ll14z l19 156' 384 87 193

A-4-C A-1-V A-2-V A-5-C
Grand Wash Short Creek Littlefield Davis Dam to TOUck
20 3.30 66 18 2.40 43 300 3..68· 1,164 128 4.81 61

41 1.38 57
7 . 1.35 9

A~aUa

Corn
Deciduous fruits
Grapes
Misc .. hay & pasture
Miscellaneous truck
Small grains - fall
Small grains - spring
Sorghums
Total

Ave

'C-
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table 9 (Continued)
LOWER COLORADO RIVER BASIN

Consumptive Use of Irrigation Water by Crops at Sites of Use

Sheet 3 of 13

n
o
~

I
~
Cl
OJ
CD

~
H

~

f....
o
~

f
t+

~
0'

"<l

Q
~
01

~

~
c+
(1)'

•
~

~
C'f)

24
30

370

1945

2,112
235
106

28 .85
27 1012

486 4.47
110 2~14

31 3,;41

165 2.24

1 1.39 1
565 4.19 2,367
211 1.82 '364

11

674
135

October 1
ARIZONA (Continued

Agricultural Area and Number

5 2.13

241 2.13
58 2.33

12
40

105 1.92

-5 2044
19 2.13

51 1.32 67
985 2.73 2,689

-,30 3-::211-;101-453-).21 1,454 1,145 4.44 5,0842~''596-1j:.7i~ 12,227
222 1058 351 96 1.49 ,143 34 1..87 64

1,495 2056 3,821 1,223 2.53 3,094

A-I-BW - -_. ~-A-2:BW- . --- - __,_A_~c_-- A-7-C
Bill Williams River Bill Williams River Colorado River North and South

... (Big Sandy) (santa Maria) Indian Reservation Gila Va11eTs
Area Rate Use Area Rate Use Area Rate Use Area Rate Use
Acres Feet Ac-ft Acres Feet .Ac-t't Acres Feet' Ac-ft Acres Feet Ac-ft·Crop _

Average annual use in acre-feet

Alfalf'a
Corn
Cotton
Dates
Deciduous fruits
Flax
Grapes
Lettuce - fall
Lettuce - spring
Melons
Misc. hay Be pasture
Miscellaneoufltruck
Nuts
Potatoes - sweet 15 2033 35
Potatoes - white 39 1.07 42
Rice 80 3.71 297
Small grains - fall 262 1.45 380 258 1.45 374 155 1.58 245 201 1.87 376
Small gra.ins - spring 262 1.03 270 257 1.03 265 155 1.02 158 202 1.30 263
Soil bldg.crope - fall 20 1062 32
Soil bldg.crops - spring 19 1.21 23
Sorghums 61 .1..37 84 209 1.64 343 4144 1065 133
Total 2 / 411 5,~39 1,413 • 3,098 4,050 . 12,170 5,552 19,6~

..0

..n



e Table 9 (Continued) Sheet 4 of i3
LOWER COLORADO RIVER BASI~

Consumptive Use of Irrigation Water by Crops at Sites or Use

Average annual use in ac-ft Octoberl; i913-Septembef 30, i2!!;
ARIZONt\ tContinued}

., l· .

Agricultural Area and Number I'

Ao-e-C :A-9-C
Crop Yuma Valley yuma. Mesa

Area Rate. Use Area Rate Use
Acres Feet Ac-ft Acres Feet Ac-ft

Alfalfa 13,584 4.71 63,981 37 5.06 187
Beans 55 .90 50
Carrots •. tall 142 1.83 260
Carrote - Spring 142 2.42 344
Citrus 44 3.48 153 809 3.62 2,929
Cor..! 35 1.85 65
Cotton 12,260 2·53 31,018
Dates 25 3·77 94 11 3·92 43
Deciduous truits 38 3.16 120 1 3·10 ..
Flax 2,464 2.24 5,519
Grapes 9 2·91 26 2 3.41 1
Lettuce - tall 1,876 .85 1,595
Lettuce- spring 1,877 1.12 2,102
Melons 1,828 1.87 3,418 2 1.94 4
Misc. hay & pasture 3,797 4.47 16,973 2 ".77 10
Miscellaneous truck 204 2.14 437 2 2.25 4
Nurseries and flowers 25 3·17 94 2 3·92 8
Buts 1,166 3.41 3,976
Potatoes • sweet 9 3.41 31
Potatoes· white 12 1.06 13 1 1.10 1

.Rice 7 3.65 26
Small grains - tall 1,063 1.81 1,988

.Small grains - spring 1,064 1.30 1,383
Soil bldg. crops - tall 967 1.62 1,567 113 1.68 190
Soil bldg. crops - spring 968 1.21 1,171 . 112 1.25 140
Sorghums 3,308 1.65 '5,458 2 1.72 3
Sugar beet seed 14 2.48 35
Tomatoes 18 1.79 3? 2 1•.86 4

Total 41,001 . 141,929 1,098 3,534
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Table 9 (Con'tinued) Shee't 5 of 13

LOWER COLORADO RIVER BASIN
ConsumptIve Use ot. Irriga'tion- Wa'ter by Crops a't Si'tes of Use

o
g
In

!
c+....
~

f
(II

~
H

~....
~....
o
C:I

~
'1

~
ij
.g
In

~

~
1t

""1»

~

~
(()

591 .

11
215
82

l22
18

121
103

1054

2.26
2.86
2.48

5
75
33

384

2

35

0892

35 L01

.Agricul'tura1 Area ·e.Iid Wumber

1,219 2.96 3,606 12 0.88 11 152 2.20 334 _ 200 2062 524
20 1.05 21 50 1.10 55

A-1-G A-2-G A-3-G A~4-G

" Duncan Val-ley Alpine San Francisco River Eagle Creek
Area Rate Use Area Ra'te Use Area Ra'te Use Area- Ra'te Use
Acres Fee't Ac-f't Acres Feet Ac-ft Acres Fee't Ac-ft Acres Feet Ac-ttCrop

Alfalfa
Beans
Corn
Cotton
Deciduous fruits
Misc., hay & pasture
Miscellaneous truck
Potatoes - White
Small grain~ - fall
Small grains ~ spring
Sorghums
Sugar beet seed

Leas water shortage

Alfalfa
Corn
Cotton 1,186 L.72 2,040
Deciduous fruits 4. 0.07 0
Mise" hay & pas'ture 56 2.18
Miscellaneous truck 138 2.02 279 12 1.42 17 10 1.76
Small grains - fall 558 1.39 776 100 1,,21
Small grains - spring 559 1 ..11 620 . 9 0.41 4 108.86 93 100. 1003
Sorghums 860 L 12 ~ ... "".. "

Less water shortage i21J 99.·
Total _ 4,520 7,292 25 15 292465 ;16 943

A-5-G A-6-G· A-7-G A<>:8-G
Portal San Sinion Creek Safford Valley San C&r1osInd"Res"

1 2.08 2, 263 3024 852 8,716 3.33 29,024 30 3035. 101
163 ,,93 152 50 099 50
43 1.47 .63 852 1..38 1,176
18 1091 34 10,523 1.99 20,941
2 2004 4 30 2.(J7 62
8 2,,79 22 1,387 2.86 3,,967

59 2.23 132 208 2,,26 470
50 °1..16 58

8 1037 11 2,446 1030 3,180 188 1.17 220
8 1017 9 2,447 092 2,251 188 .,84 158

180 1.46 263 8 1.40 11 14 1 ..21 17
280 1;89 529

Average annual use in acre-fee't

~
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Table 9 (Continued) Sheet 6 ot 13
LOWER COLORADO. RIVER BASIN

Consumptive Use at Irrigation Water by Crops· at ·S1teB of Use

Crop Acres- Feet~-kc-ft... Acres Feet Ac-tt- ..Acres Feet -Ac~ft

~Agricu1tu!'1ilJ.Ar~a!J,d Number
A-9-G ... A-10-G - - A-11:'(;

Hereford Valley Middie San Pedro River Lower san Pedro River
Area Rate Use A1:ea Rate Use Area Rate I Use

I
Ii
;:
11l

~
H

~....,
c+....o
t:S
a::
~
~

~

~
~
en....
ft
l'n

~
c:
til
11l

237
83

181
158

183

2058
2.14

1.29
1013

1.39

92
39

140
140

132

275 -r~12 --858 ';00 2020 660A,1:f'alfa
Mise. hay &: pasture
Miseel1aneoustruck 74 2013 158
Small grains - fall 65 1.35 88
Small grains - spring 65 1.16 75
Total _ ..__........4...;7~9-..~..;:;.:;.=--1"..,..,,1~7f.9---~3':'OO~·. -------66~0:--------~----

Averue annua1 use in acre-feet

A1:f'alfa 131-~20 419~- 1,971 3.15 --0:;209 697 - 3~06 2 , 133
Beans 4 .89 4
Corn 30 1.19 . 36 388 1.31 508
Deciduous 1'ruit8 . 20 1.• 79 36
Lettuce - tall 10 .58 6
Lettuce ~ spring 6 .89 5

. Melons 16 1.13 18
Misc. hay &: pasture 12 2.71 33 101 2.67 270
Miscellaneous truck 15 1..90 29 157 1.97 309
Potatoes - vhite 8 1.13 9
Small grains - 1'8011 37 1.66 61 431 1.49 642
Small grains - spring 36 1.23 44 430 1.31 563
Sorghums 59 .95 56 45 1.14 51
Tomatoes 14 1.44 20
Total 320 678 3,601 8,650 1,240 2,275

A-12-G A-13-G
CoolidS.e ~m to Kelvin San Rafael Raneh

~
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Tab1.e 9 (Continued) Sheet 7 ot 13
l'..('NER COLORADO RIVER BASIN

Consumptive Use of IrngationVater byCropsa1oSites of Use

Average annual use in aCZ"e-f'eet
c-_. j , -

~

. Agricultural Area &D4Jlw1lber ~

IA-14-G . A-15-G A-i6-G A-17-G
Santa Cruz County . Pima. County Pinal County Black River d'....
Area Rate Use Area Rate Use Area Rate Use Ar~a Rate Use ~

Cro Acres Feet Ac-f't Acres Feet Ac-tt Acres Feet Ac-f't: Acres Feet Ac-tt c::
Alf'alf'a 277 2.92 1,717 3.70 ,353 13,2 1 3·3

D:I, CD

Beans 210 .71 162 1,371 1.02 1,398 270 1006 '286
~carrots - fall 76 1.28 97 1-/

~rots - spring 75 2.03 152 ~

~
Citrus 59 2.60 153 ciCorn 511 1.09 557 .1,076 1.65 1,775 1,,171 1063 1,909 d'Cotton 24 1.51 36 6;,482 2.07 13,11.18 31,511.5 2031 72,869 8Dates 23 3015 72
Deciduous fruits 1 2.36 2 211.8 2.69 667 fFlax 13 1491 25 161 2074 441 d'

CDGrapes 1 2045 17 1"$

Lettuce .. :fall 14 ·57 8 36 .68 24 389 076 296 ~Lettuce - spring 311- 082 28 13 069 9 90 .11 64
ftMelons 11 1.41 24 97 1.67 162 0Misc. hay & pasture 1,225 2.43 2,971 4,764 3.48 16,579 15,173 3080 57,657 110 1007 118 'd
D:IMiscellaneous t:ruck 158 1.90 300 372 1.51 562 365 1.37 500
~Potatoes - sweet 1 1.90 2 6 2092 18

Pota.toes - vb!te 1 1.1.2 1 29 1019 34 101 099 100 en....Small grains - :fall, 177 1.45 251 1,542 1.68 2,591 5,503 1.46 8,034 tSmall grains - spring 178 1023 219 1,542 loll 1,112 5,502 095 5,227 36 062 22 a
Sorghums 264 .94 248 1,201 1.13 . 1,357 ' 2,927 1041 4,127 ~Tomatoes 5 1064 .. 8

c::Less "ater shortage i$ 23,703 D:I
CD

Total ~1 5,629 20,222 45 ,991_7§.l.995___ _J.13,822 146 140
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Table 9 (Continued) Sheet 8 of 13
LOWER COLORADO RIVER :BlSIlI

Consumptive Use ot Irrigation Water b'7 Crops at Sites of Use

.g
Ii
fi
~.....
~

;:
Cl)

~
....
~....

~
g

i
~

22

148
8

44 3.37
6 1038

14 1.54

8

Agricultural Area and Bwnber

3 2.63

17 2.14 1,042 20 3.55 71 J,09; ~f.88 -8,;914 - -~r- 2.93
9.68 6 . 413 .95 392

1,066 .90 959 259 1.43 370
32 1.16 371 2.39 2 475 1.85 .819

18 1.65 30
650 2.42 1,573
511 2.04. 1,042

A-18-a A-20-G A-22-G A-244
Fort Apache . Salt River O&o.,-on Verde River Upstream Fort McDowell

IDdian Reservation to Roosevelt from camp Verde Indian Reservation
A:rea Rate Use Area Rate Use Area Rate ,Use Area Rate Use
Acres Feet Ac-tt Acres Feet Ac-tt Acres Feet Ac-ft Acres Feet Ac-ttCro

Alfalfa
Beans
Corn
Deciduous fruits
Grapes
Misc. haY' & pasture 1~9 1.76 262
Miscellaneous truck l~l 1.30 183
Potatoes - white 3.84 3
Small grains - fall 871 1030 1,132 4-5 1012 50
Small graine - spring 60.78 47 18.88 16 871 096 836 45 .69 31
Sorghums . 1 .91 1 . 3 1032 4
~.ote.l 1,9482,540 li2 27 '7,163 15,168 159 269 fl

A-19-G A-21-G A-23.,.G A-25-G 0

Cherg' Creek Tonto Creek Middle Verde River' Upper Agua Fria Riv. 'g
malt's. 67 2J38 139 155 2.40 372 25 2.28 51 100 2.88 288 ill
Corn . 6 1.25 8 10 L 10 11 100 1.42 142 ct
Deciduous 18 1.19 21 122 1.52 185 7 1040 10 ~
Misc" haY' & pasture 24 1.65 40 43 1.97 85 26 1.86 48 ft
Miscellaneous truck 3 1.35 4 13 1070 22 33 1056 51 10 2,,02 20 til

Small grains -:fall 360 1.~ 314 ~

Small grains - spring 44 .85 ,1 360.82 2" 17 093 16 100 1.00 100 '. c:;
Total 156 2 1 1,059 1,3 1 118 193' 310 5;20 ~

Aver~e annual use in acre-feet

8
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Table 9 (Continued) Sheet 9 o~ 13

LOWER COLORADO RIVER BASIN
Consumptive Use of Irrigation Water by Crops at Sites of Use

Avera e annual use in acre-feet 0 194

A~ricultural Area ,and Number
A-2 -G A-27-G

Maricopa Co. upstream Gillespie Dam
from Gillespie Dam to Dome

Area Rate Use Area Rate Use
Crop Acres Feet Ac-ft Acres Feet Ac-ft

Alf'alfa 65,014 3.23 209,995 7,781 4.00 31,124
Alfalfa & grain 34,030 3.35 114,001 688 4.09 2,814
Beans 167 1.05 175 2 1.09 2
carrots - fall 321 1.45 465
Carrots - spri11g 321 2.oe 648
Citrus 11,200 2.89 32,368
Corn 1,854 1.67 3,096
Cotton 88,168 2.28 201,023 2,958 2.58 7,632
Dates 208 3.18 661 15 3.74 56
Deciduous fruits 1,384 2·71 3,751
Flax 244 2·73 666 28 2.75 77
Grapes 458 2.47 1,131
Lettuce - fall 5,710 .76 4,340
Lettuce - spring 8,700 -71 6,177 5 1.03 5
Melons 7,667 1.73 13,264 2 1.96 4
Misc. bay & pasture 34,701 3.82 132,558 382 4.49 1,715
:Miscellaneous truck 1,218 1.65 2,010 34 2005 70
Nurseries and flowers 26 3.18. 83
Nuts 72 2.94 212 7 3.58 25
Olives 108 3..18 343
Potatoes - sweet 516 2.94 1,517
Potatoes - white 735 .98 720
Small' grains - fall 21,,392 1.45 31,018 727 1.81 1,316
Small grains - spril1l\ 21,392 .95 20,322 727 1.22 887
Sorghums 24,,499 1.45 35,524 358 1.65 591
Sugar beet seed 1,278 2.23 2,850
Tomatoes 76 1.62 123
Total 331,459 819,()4:1 13,714 46,318
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Table 9 (Continued) Sheet 10 of 13
LOWER COLORADO RIVER BASIN

Consumptive Use ot Irrigation Water by Crops at Sites of Use

Aver e annual use in acre-teet

Agricultural Area and Number
C-I-C C-2-C

Palo Verde District Yuma Valley
Area Rate Use Area Rate Use

Crop Acres Feet Ac-ft Acres Feet Ac-ft

Alfalfa 10,372 4.77 49,474 2,693 4·71 12,684
Beans 14- .90 13
carrots - fall 30 1.78 53 5 1.83 9
Carrots - spring 31 2.40 74 6 2.42 15
Citrus 48 3.48 167
Corn 475 1.92 912 28 1.85 52
Cotton 14,772 2.62 38.703 3,605 2.53 9,1.21
Dates 2 3.80 8 36 3·77 136
Deciduous fruits 10 3.24 32 15 3.16 47
Flax 468 2.75 1,287 424 2.24 950
Grapes 83 2.99 248
Lettuce - tall 47 .86 40 38 .85 32
Lettuce - sprine 47 1.05 49 38 1.12 43
Melons 343 1.94 665 66 1.87 123
Misc. hay & pasture 769 4.51 3,468 865 4.47 3,867
Miscellaneous truck 769 2.09 1,607 31 2.14 66
Nurseries and flowers 1 3.77 4
Nuts 28 3.50 98 25 3.41 85
Potatoes - sweet 1 3.50 4 2 3.41 7
Small grains - fall 1,137 1.82 2,069 171 1.87 320
Small grains· - spring 1,137 1.25 1,421 171 1.30 222
S011 bldg. crops - tall 73 1.62 118
Soil bldg. crops - spring 73 1.21 88
Sorghums 541 1.70 920 896 1.65 1,478
Sugar beet seed 1 2.48 2
Tomatoes 1 1.86 2 2 1.79 4
Total 31,664 101,136 9,326 29,651

y Areas C-1-8S a.11d C-2-8S 1 Imperial and. Coachella Valleys, are in the
Salton Sea drainage area. Inasmuch as this drainage area is not
contributory to Colorado River stream flow, the uses of Colorado
River water by the Imperial and Coachella Valleys during the 1.914
1945 period would be the total diversions of Colorado Riverwater
transported by canals situated outside of the natural drainage area
of the Colorado River.

102



Table 9 (Continued) Sheet 11 of 13
LOWER COLORADO RIVER BASIN

Consumptive. Use 01" Irrigation Water by Crops at Sites of Use

Average annual use in acre-teet October 1, 1913-September 30, 194
NEVADA

. Agricultural Area and Number

Crop

N-l-V N-2-V
Virgin River Meadow Valley Wash

Area Rate Use Area Rate Use
Acres Feet Ac-ft Acres Feet Ac-ft

519 2.36 1,225
2 .81 2

394 1.43 563
37 1.45 54

1,862 2.01 3,743
41 1.59 65
64 1.03 66

283 1.02 289
25 1.29 32

3,227 6,039

N-2-C 1/
Roover Dim

to Davis Dam

62 4..81 298

Alfalfa
Beans
Corn
Deciduous truits
Melons
Mise. hay & pasture
Miscellaneous truck
Potatoes ~ white
Small grains - fall
Small grains - spring
Sorghums
Total

Alfalfa
Corn
Deciduous fruits
Melons
Mise. bay & pasture
MiscellaneoUS truck
Small grains - fall
Small grains - spring
Sorghums
Sugar beet seed
Total

760 4.30 3,268

20 3·-10 62
3 1.69 5

206 3.77 777
173 3.35 580

335 1.95 653
334 1.40 468
81 1.86 §M1.1912 5,964

N-3-V
MUddy River

1,440 4.21 6,062
182 1.88 342
20 . 2.98 60
5 1.60 8

212 3."69 782
567 3.21 1,820
543 1.92 1,043
542 1.37 743
66 1.'82 120
1 2.25 2

3,578 10,982

5 1.70 8

306

1/ N-I-C or Las Vegas Valley area obtains its irrigation water supply by
pumping from an underground reservoir which is considered an enclosed
ground-water basin as reported in Water Resources Bulletin No.3, pub.
lished in 1947 by the Office of the state Engineer of Nevada in co
operation with the Geological Survey. Thus, the consumptive use of
water from this grOund-water basin is not a depletion ot Colorado RiVE
flow. During the 1914-1945 period~ there was an annual average of
1,203 acres of crops with consumptive use of 4,023 acre-teet at site
01" use.
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Table 9 (Continued) Sheet 12 of. 1;
LOWER COLORADO RIVER BASIN

Consumptive Use of Irrigation Water by Crops at Sites of 'Use

Average annual use in acre-feet October 1, 1913-September 30, 191
NEW MEXICO

Agricu1turat Area and Number
RM-2-LC 17 NM-3-LC
Zuni River Puerco River

Area Rate !lse Area Rate Use
Acres Feet Ac-ft Acres Feet Ac-ft

13
513

431
12

.84

1.,59
1.19

15
379

271
10

949 1.92 1,822 34 1.91 65
147 .63 93 1 .62 1
476 1.09 519 48 1.06 51
23 .88 20
61 1.59 97
56 1.06 59
2 .79 2

~,947 1.00 1,947
3,661 4,559

Alfalfa
Beans
Corn
Melons
Misc. hay &. pasture
Miscellaneous truck
Potatoes - white
small grains
Total

Crop

NM-3-G
san Francisco

River
Alfalfa
Beans
Corn
Cotton
Deciduous fruits
Lettuce - spring
Mise. hay & pasture
Miscellaneous truck
Potatoes - white
Small grains
Sorghums
Sugar beet seed
Total

NM.1-G
Gila River upstream

from Virden
2,139 2.43 5,19B

14 ~73 10
1,272 1.21 1,539

11 1.52 17
4 1.23 5

16 .88 14
137 2.04 279
84 1.37 115

172 .91 157
1,172 .99 1,160

709 1.00 709
41 1.70 70

5,711 9,273

~33
150
701

136

537
45
8

659
100

2,969

1.,74
.48
.88

.75

1,101
72

617

102

757
39
5

494
78

NM-2-G
Virden· Valley

Alfalfa 776 2.96 2,297
Cotton 533 1.72 917
Miscellaneous truck 111 2.02 224
Small grains - fall 304 1.39 423
Small grains - spring 303 1.11 336
Sorghums 284 1.12 318

Less water shortage --';;~-""=':l2J=---:!o542~-----------

Total 2,311 3 t 973

e,
l/ NM-l-LC area is in that portion of Carrizo Wash drainage area contri

butory to the closed basin surrounding Quemado. Consumptive use of
water in this area is not a depletion of Colorado River flow. During
the 1914-1945 period, there was an annual average of 1,334 acres of
crops with consumptive use of 1,623 acre-feet at site of use.



Table 9 (Continued) Sheet 13 of 13
LOWER COLORADO RIVER BASIN

Consumptive Use of Irrigation Water by Crops at Sites of Use

Average annual use in acre-feet October 1, 1913-September 30, 1945

Agricultural Area and Number
U-1-C U-1-V

Kanab. Creek Virgin River
Area . Rf!l.te Use Area. Rate Use

Crop Acres -,Feet Ac-tt Acres Feet Ac-f't

Alfalfa 2,340 2.00 4,680 5,891 2.74 16,141
Corn 400 1.20 480 1,209 1.58 1,910
Deciduous truits 45 1.11 50 1,918 1.78 3,414
Mise. hay & pasture 200 1.67 334 1,378 2.33 3,211
Miscellaneous truck 65 1.22 79 707- 1.95 1,379
Potatoes - white 301 1.01 304
Small grains - tall 250 1.06 265 1,762 1.44 2,537
Small grains - spring 250 .92 230 1,762 1.17 2 062,
Sorghums 392 1.40 549
Sugar beet seed 275 1.40 a:5Less water shortage 12% 3,7
Total 3,550 6,118 15,595 28,06~

MEXICO

M-I-G M-2-G
San Pedro River Santa Cruz River

Alfalfa 273 3.20 874 1,236 2.81 3,473
:Beans 398 .80 318
Corn 92 1.19 109 420 1.19 500
Deciduous truits 153 1.61 -246
Miscellaneous truck 13 1.90 25 222 1081 402
Potatoes - white 50 1.09 55 605 .97 587
Small grains - tall 77 1.66 128 186 1.43 266
Small grains - spring 78 1.23 96 185 1.17 216

Total 583 1,287 3,405 6,008

105



( c) Consumptive Use of Irrigation Water by Noncropped Areas - The

1914-1945 average annual comsumptive use of irrigation water by noncropped

areas at sites ot use was computed by applying unit rates of use to the

respective 1914-1945 average acreages determined for cities, towns, and

areas incidental to irrigation and irrigated farmingo Data for comput

ing unit rates of use were obtained from the Blaney-Harris report.

The annual use an acre by city, town, and farmstead areas was

computed, as outUned in the Blaney-Barris report, by appl1cation of

the 1914-1945 average annual consumptive use factor (p) of the various

areas on the basis that the C1ty of Pasadena, california, with annual

tip" of 62.89 has an annual consumptive use of 1.89 acre-feet an acre of

domestic or irrigation water. The rate for the City of Pasadena was

based on data that were considered most complete and suitable for trans

posing to areas in the Lower Colorado River Basin.

The use rates for the areas of vegetation within the rights

of-yay for canals, laterals, drains, waste ditches, roads, and rail

roads were computed by application of coetficientsof 0.65 in areas of

yearlong growth and 0.80 in areas other than yearlong growth to the

1914-1945 average consumptive use factors (p) for the respective grow

ing periods. Effective precipitation during the respective growing

seaSOD vas deducted to determine the unit rate ~or consumptive use of

irrigation vater.

The consumptive use of water by the wa~er surfaces of canaJ.s 1

laterals, drains, and. waste ditches in the various areas was computed

by applying the water surface evaporation rate tor the period that

water was exposed in the chaImels to the respective 1914-1945 average
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chanue·lareas. The water surtace evaporation rates weredetermned by

applying a coetticient ot 0.70 to the 1914-1945 average recorded or

estimated pan evaporation rates. Estimated pan evaporation rates are

listed in Table 1 in the seetion ot this report on basic data and re

corded and partially estimated pan evaporation rates are tabulated in

Tables 4. and 5 in Appendix A. As these water surtaces were etfects ot

man-made developments J the preclpitation ta1ling on the water surfaces

during the period that water was exposed in the channels constituted

saliage and was deducted trom the evaporation to determine the stream

depletions at sites ot use.

~ Blaney-Rarris report considers that the consumptive use

requirements ot the surtaces at roads and railroad roadbeds are .supplied

by precipitation only and thus there is no consumptive use of irrigation

water by these areas.

Because ot the erratic tlows ot tributary streams and the

lack ot regulatorY storllge, surface irrigation water is applied to the

tields turing thenoJ1growtng season in most areas, other than those ot

yearlong growth, throughout the ~wer Colorado River Basin in an attempt

to store water in the soil tor use during the growing period. Conse

quently, there is a consumptive use ot irrigation water during the non

growing season 1n these areas. In ·the Blaney-Harris report, it is

estimated that an inch ot irrigation water is used consumptively during

the nongrowing season in those areas where the practice ot winter diver

sions ot surface water is incidental to irrigated :farming. This rate

has been applied' to the acreages determined as b~ing irrigated during

the nongrowing season in areas other than those ot yearlong growth.
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Accompanying Table 10 has been prepared to show the deriva

tion of the average annual consumptive use of irrigation water by non

cropped areas at sites of use in the Lower Colorado River Basin for the

1914-1945 period.

(d) stream Depletions by Reservoirs - When reservoirs are formed

by man-made developments, the increased uses of' water within the reser=

voir area and. the water withheld by accretions of' surface and bank

storage constitute depletions of stream flowG

Stream depletions resulting from changes in evaporation and

transpiration within reservoir areas in the Lower Colorado River Basin

during the 1914-1945 period bave been discussed in the section of this

report on basic data and. average depletions at sites of use were listed

in Table 8 in that report section.

Records of storage were available f'or all the larger storage

reservoirs in the Lower Colorado River Basin and accretions in surface

storage for the 1914-1945 period and average annual depletions were

readily. determined. The smaller reservoirs throUghout the Lower

Colorado River Basin were filled and emptied annually or more often.

Consequently, cbanges in storage in the smaller reservoirs had no ap

preciable effect on average stream flows for the 1914-1945 period and

were not determined.

Accretions and w1thdrawals of bank storage are dependent. upon

the porosit1 and permeability of the undergroun4. material in the vicinity

of the reservoirs as well as the elevatioJl of the reservoir surfaces.'

However, the data on porosity, permeability, and ground-water levels re

qUired to evaluate reservoir bank storage are not ava·ilable. Data for
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Table 10 SheE!:t i of ~ i

ILOWER' COLORADO RIVER' BASIl
Consumptive Use ot Irrigation Water by Noncropped;Areas at Sitesot Use- ....

Avera~annual use in acre-feet ' ' October 1, 19l1-Septeml)e1" 3;0, -1945 ~
Areas of vegetation Boogrowing season c::::

tlatersurfaces of vithinrtghts-of'_waY" in areas other than G)
G

Agricultural area Cities, towns, caJ;Jals, laterals, torcana1s,laterals, yearlong growth. a.,
aDd number aDd farmsteads drains I aDd vaste drains,waste dltcbes I Winter use on crop-

ditches roads· and railroads ped areas, t;'
11Area. Rate Use Area Rate Use Area Rate Use Area 'Bate Use ....

Acres Feet Ac-f't Acres Feet Ac-tt' Acres Feet Ac-tt Acres Feet 'Ac-ft !ARIZONA ....g
A-l-LC Springerville 450 1·51 680 27 1.69 46 138 1.81 250 5,433 0.08 435 'II:

A-2-LC si. Johns 430 1.62 697 22 2.68 59· 115 2.12 244 4,515 .08 361. ,
A-3-LC Concho 100 1.62 162 1 2.68 3 6 2.12 13 233 .08 19 11

... A-4-LC Silver Creek 672' 1.56 1,048 27 1.89 51 154 1.75 270 5,545 .08 444 ~
~ A-5-LC Woodruff 82 1.66 136 2 3.08 6 10 2.41 24 413 .08 33 rA-6-LC B.lackCreek 110 1·50 165 3 3.64 11 16 1.90 30 579 .08 46

A-7-LC Holbrook 1,720 1.70 2,924 9 3.52 32 53 2.65 140 1,925 .08 154 11
A-8-LC Hopi, Ganado & Leupp 170 1.60 272 4 .3.77 15 21 2.25 47 839 .08 67 .s
A-9-LC Moenkopi 170 1.62 275 4 4.18 17~ 21 2.33 49 831 .08 66 'I
A-l';C Kanab Creek 127 1.63 207 10 3.70 37 54 2.31 125 2,111 .08 169 PI
A-2-C Havasu Creek 10 1.93 19 1 4.16 4 4 3.14 13 156 .08 12

~A-3-C Hualpai Reservation 10 1.93 19 1 4.16 4- 2 3.14 6 87 .08 7 II
& Meriwltica G)

A-4-c Grand Wash 1 1.88 2 1 4.48 4- 1 3.19 3 55 .08 4- ~
A-1-V Short Creek 25 1.63 41 1 3.68 4- 2 2.28 5 75 .08 6 en
A-2-V Littlefield 75 2.00 150 4 4.87 19 20 3.71 74 781 .08 62 ....

et
A-5-C Davis Dam to Topock 10 2.21 22 3 5.47 16 16 3.7'" 60 - - - CI

Ul
A-I-BW Big Sandy 60 1.95 117 12 3.22 39 61 3.09 188 2,417 .08 193

~A-2-BW Santa Maria 125 1.95 244 7 3.22 23 39 3.09 121 1,413 .08 113
A-6-c Colorado River 231 2.14, 494 20 5·50 110 I' 112 3·51 393 . - - - c::

CIt
Indian Reservation (t

A-:7..C IQr.th aJ;Id. ..south "'..Bo 2 •.12 170 20 5··15 11; .,- ··130 3.77 490.,. , ...~.......-' . .-." - .... , ......_.. -- --
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Table 10 (Cont1nued) Sheet 2 of 11- i
L<M:R COLORADO RIVER MSIB cI

Coneumpt1ve Use' of Irr1ga't1onWater by 'Boncropped 'Areas'atSites of Use- ~Average annual use in acre-feet -Oc1iober I, 1913-~r30, -1945 cArea-s--.ot' vegei;ation Bongroving season. ' III
C1l

Water 'surfaces of rl-chtnrlglrts..o:r-way in'~S o:t.her tun
~Agr1~ltura1 area Cities, towns, canals, -' laterals, for cana1s,--la'terals, yearlong growth.

and number and farmsteads drains, and waste -drains,vaste ditches, Winter use on crop- t-
t1

ditches roads; and railroadsped areas ' t1

U~e
...

Area Rat~ Area Rate Use Area Rate Use ~a Rate Use !Acres Feet Ac-ft Acres Fee't Ac-f't Acres Feet Ae-ft Acres Feet' Ac-ft ...
ARIZONA--(eontlnued} 0

1:1

A--8..c ..
YUIII& Valley 2,570 2.12 5,448 199 5.75 1,144 1,127 3·77 4,249 .. - - ~

A-9-C Yuma Mesa 16 2.21 35 4 6.52 26 25 3·92 98 .. .. - C1l
t1

A-1...G Duncan Valley 470 1.89 888 21 2.95 62 120 2.~ 341 4,339 0.08 347 CI
.... A-2-G Alpine 25 1.35 34 - - - - - .. - - - '<

b A-3-G San Francisco River 565
~

4,803 1 3.02 3 7 2.10 15 292 .08 23 l;i

A-4-G Eagle Creek 620 4,903 3 3.25 10 13 2.50 33 516 .08 41 ~
0

A"5-G Portal 11 1.71 , 19 - - ... 1 2.02 2 38 .08 3
.,
Cl

A-6-G San Simon Creek 135 1088 254 4 4.07 16 19 3.18 60 - .. - ~
A-7..G Sa:ffordValley 1,770 1.94 3,434 127 3.29 418 718 3·23 2,319 25,917 .08 2,073 /Ii

P
A--8.;,G San-carlos Indian Res. 115 2.00 230 5 4.72 24 25 3.19 80 917 .08 73 II:
A-9...Q _Hereford Valley 25 1094 49 2 3.80 8 9 3.14- 28 320 .08 26 ~
A-10"'G Middle San Pedro River 500 1.93 965 17 4.02 68 99 3·06 303 3,56; .08 285 IXu:
A-11-G Lower Saa Pedro River 210 1.93 405 6 4.13 25 31 2.94 91 1,240 .08 99 p
A-J2...GCool1dge Dam to Kelvin 638 !/ 5,633 2 4.13 8 13 3·01 39 465 .08 37 co

A=13-a San Rafael Ranch 10 1.93 19 1 3.06 3 8 2.65 21 300 .:08 24 0
to

A-14-a Santa Cruz County 1,910 1.93 3,686 15 3.21 48 84 2.82 237 3,025 .08 242 ~
A-15-G Pima County 4. ,303 2.06 8,864 98 4.02 394 555 2.76 1,532 - - a-A-16-G Pinal County 4,270 2.13 9,095 333 4.90 1,632 1,881 3.15 5,925 - - ... ~
A-17=G Black River 3 1.60 5 1 1.62 2 4 1.40 6 - - - c
A-18-G Fort Apache Ind. _Res. 274 1.69 463 10 2.26 23 54 2.09 113 1,948 .08 156 u

(I

A-19-GCherry Creek. 3 1.84- 6 1" 2.49 2 4 2.03 8
A...20-G Salt River Canyon 1 2.08 2 10 3.34 33 1· 3.38 ~ 42 ~08 q
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Table 10 (Con"tinued) Sheet 3 ot 4- ILOWER 'COLOlW)O RIVER BASIB
Consumpt1ve Use ot Irr1gatio~Water by Boncropped:'Areas'atS1:tes ot Use-

~
Aver.e.gEL~!1D.U&l __use in acre-teet . october 1, 1913-Sq'tem8er :30,.1945

c:;Areasot vege-tatton' !fOB8r.owing sea.son CIl

Water· surfaces ot wiiihill'r1glrts-ot-way 1n8!'eu-otber 'than dl

Agricultural area C1't1es, towns, C8Jl8.1B,'· ~a'tera1s, torcanals,latera1s, ;yearlol18,arOW'th. ~
aDd number andtarmsteads drains,and waste drains-,wastediii-ches , WiBteiuse on crop- Itditches roads z and railroads .pd.. areas. ti

Area Rate Use Area Rate Use Area Rate Use Area' Rave· Use ~

~Acres Feet Ac-tt Acres Feet Ac-ft Acres Feet Ac-f't Acres Feet Ac-tt, ::t
~IZOlfA (Continued)' 0

I::f

A-21-G Tonto Creek 19 1.83 35 5 2.29 11 29 2.29 66 - s::- - (»

A-22-G Verde River upstream 4,735 1.90 8,996 35 2.92 102 198 2·75 545 - - c+- dl

from Camp Verde, ti

A-23-G Middle Verde River 192 1.79 344- 1 1.90 2 3 2.19 7 - - - ~oJ
oJ A-24-G Fort McDowell Indian 3 2.13 6 1 5·71 6 4 2.72 11 - - - gcoJ

Reservation I:S

A-25-G Upper Agua Fria River 305 1.86 567 2 2.55 5 9 2,·77 25 - - - Q
A-26-G Maricopa Co. upstream 14,689 2.11 30,994 1,398 3.95 5,522 7,905 3.18 25,138 0- - .- to

It'from Gillespie Dam dl

A-27-G Gillespie Dam to Dome . 600 2.21 1,326 66 6.02 397 372 3.74 1,391
p.- - -
~

CALIFORNIA dl
01
lJ)

City of Needles 900 2.21 1,989
01- - - - ... - - - - ct

C-I-C Palo Verde District 1,074 2.17 2,331 149 5.65 842 846 3.80 3,215 - - - til

C-2-C Yuma Valley 250 2.12 530 43' 5.75
to"

247 246 3.77 927 - - - 1:
1ft

NEVADA ~

N-I-V
c::

Virgin River 243 2.11 513 9 5.26
~b

49 3.83 188 1,912 o~08 153 CD.. CD
Ii-a-v· Meadow'Valley Wash 1,000 1.61 1,610 16 3.61 89 2.30 205 3,227 .08 258
N-3-V Muddy River 360 2.07 745 17 5·27 90 86 4.02 348 3,400 .08 272

Hend@rson &. 'Boulder C'!it.v ';)/ 1.hoo
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!I. Includes industrial use.
y 1914·~1945 average annual water pumped from Lake Mead for Henderson area (1,200 acre-feet) less estimated

10 p(~rcent return flow or 1,100 acre-feet~_ Boulder City average area (1914-1945) of 154 acres at 2.05
acre-feet an acre or 300 acre-feeto .

NEW'MEXICO

NM-2-LC Zuni River 265 1.55 411 18 3.38 61 93 1.92 179
:NM~3-LG Puerco Hiver 1,690 1.53 .2,586 2 3.65 7 10 1.85 19 379 0.,08 30
NM~I-G Gl1a River upstream 560 1.73 969 28 2.67 75 147 2.40 353 5,771 .08 462

.. from Virden
) NM-2-G Virden Valley 140 1.89 265 11 2.95 32 56 2.84 159 2,219 .08 178

NM-3-G San Francisco River 500 1.53 765 15 2.33 35 75 1.73 130 2,969 .08 238
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.08 284

.08 1,210
3,550

15,127
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178
1,018

1.98
2.65

90
3811-

Areas ofveget8tion-:-NoBgr.owing season
within rights-or-way in areas' other than
for caua1silaterals 1 y~lODfi srowth•
drains,wasteditches, Winter use on crop-
roads, am.railroads. ~ ·area=&;..-_· _

Use Area Rate Use Area Rate Use
Ac-ft Acres Feet Ac-ft Acres Feet Ac·ft

17 3.43 58
74 3.78 280

Area Rate
Acres Feet

Water surfaces of'
.canals , laterals,
arains, and waste
ditches

Rate Use
Feet Ac-ft

10 1.94 . 19 3 3.57 11 16 3.14 50 583.08 47
810 1.93 1~~63 11 3.13 53 24 2.71 255 ),405 .08 272

Area
Acres

442 1.53 676
2,680 1.78 4,770

Cities, towns,
--ana. farmsteads

Kanab Creek
Virgin River

San·Pedro.River
Santa Cruz River

. Tab-Ie 10 (Con-tinued)
LOWER COLORADO.RlVER-BASIN

Consumptive Use ot Irrigation Wa-ter by Boncropped Areas a1; Sites oftJse
:e annual use in acre-feet . ' -October 1. 1913-Septeaber 30. 194.

Agricultural 'area
arid number

U-1=C
U-l-V

UTAH-

A.ver

:MEXICO-
M-I-G

·M-2-G'-



estimating factors other than bank storage in the bydrOlogieequations

for stream sections are generally available and il2flow-outflov relation

ships bave been used 1;0 provide the bases for determining changes in

bank storage.

:Because the smaller reservoirs were filled and emptied an

nually and. changes in surface storage were not determined for theJll,

bank storage by the smaller reservoirs in the Laver Colorado River

Basin was cons'idered to bave no appreciable effect on 1914-1945 average

stream flow. The storage vas very small in Bartlett Reservoir on the

Verde Hiver, Lake Pleasant on the Agua Fria Hiver, and San carlos

Reservoir on the Gila River on September 30, 1945. These reservoirs

were not in operation at the start 01' the study period and the effect

at accretions to il'OUDd-water storage in their vicinity would be

negligible on the 1914-194.5 average 'flow 'of their respective streams.

Estiates ot bSDk storage were not detel'Jll1ned tor the three reservoirs.

:Bank storage in Lake Mead was determined as the difterential

in the hydrologic equation reSUlting from inflow-outflow studies on

an aDual basis. ~otal capacity Of Lake Mead 18 32,359,000 acre-teet

and storage besan in February 1935. The annual contributions of run

atf from the ungaged drainage area upstream trom Roover Dam were deter

mined for water years 1914 through 1934 as the d1tterentials of the

annual bJdrolog1c equations resulting froJll the recorded and estimated

flows o:tthe Colorado River below Roover Dam and the sums of the re

corded and estimated flows of the Colorado River near Grand Canyon,

Bright Angel Creelt near Grand CaJJ1'on, and the Virgin River at
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Littlefield less channel losses and stream depletions downstream trom

the s1iream gaging st~tions to Hoover Dam. Annual contributions ,ot run

otf from the ungaged drainage area were then estimated for 1935 through

1945 by percentage correlation with the average of the 'precipitation

at six Weather Bureau stations scattered throughout the ungaged drain

age area based on'the relations'hip of the average umneasured runoff

and average precipitation for the 1914-1934 periQd. The adequacy ot

the resultant unmeasured runotf relationship of the'l914..l934 PElriod

to the 1914-1945 period was corroborated bY' comparison with the runoff

relationships of the same periods for the Bill Williams River at

Planet , Arizona, the Virgin River at Virgin'l Utah, and the Gila River

near Re,d Rock, New Mexico.

Annual accretions and withdrawals of bank storage at Lake

Mee4 were then determined for the water years 1935 through 1945 as the

differentials ot the annual hydrologic equations reSUlting from the

recorded flow of the Colorado River below Hoover Dam and the sum of

the measured inflows and estimated inflow from the intermediate drain

age area ,less (1) stream depletions bY"crops and noncropped areas

downstream trom the gaging stations to Hoover Dam, (2) channel losses

downstream from the gaging stations to the reservoir area, (3) esti

mated channel losses under natural conditions within the reservoir

area, (4) reservoir depletions by increased evaporation and trans

piration within the reservoir area, and (5) changes in surface storage

1n, Lake Mead. The total bank storage for the 1914-1945 period was

determined as the algebraic sum of the annual accretions and 'Withdrawals

and the annual depletion by bank ,storage was computed as the average for

the 32-year period.
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The total capacity of Havasu Lake is 716,600 acre-feet and

storage 'began in July 1938. Records of the flow of the Colorado River

below-Parker Dam are available since October 1934 and are consi.dered to

be excellent, by the Geological Survey. :Backwater at the Tepock gaging

station began November 4, 1939, as the result of storage in Havasu Lake

and records of the flow of the Colorado River near Topock since that

date are considered to be only good by the Geological Survey. Results

of an inflow-outflow study for the Colorado River seet'ion 'between the

gage's near Topock and below Parker Dam for the 1938-1945 period as

determined by the records of the gaging stations indicated an ip:flow

from the inten;nediate drainage area of a quantity not consistent with

the runoff capabilities of the watershed. Therefore, the intlow

outflow, study could not be used to evaluate bank storage.

Total bank storage determined for Lake Mead was 12.5 percent

of the total accretion of surface storage in that reservoir for the

period of stUdy.' On the basis that bank storage in H~va.su Lake would

bear the same relationship to surface storage accretion as that deter

mined tor Lake Mead; it was estimated that total bank storage in Havasu

Lake for the period would be 12.5 percent of the total surface storage

accretion of 672,900 acre-teet or. 84,tOOacre-:teet. Average annual

bank storage for the 32-year period would t~us be 2,600 acre-feet.

The Salt River storage system in Arizo~ comprises four

reservoirs and the dams, considered in downstream order together with

dates of completion and respective reservoir capacities, are Roosevelt,

1911, 1,398,000 acre-feet; Horse Mesa, 1927, 245,000 acre-teet; Mormon

Flat, 1925, 58,000 acre-teet; and stewart Mountai~, 1930, 70,000 acre-
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feet. Storage in Roosevelt Lake was 182,200 acre-feet on October 1,

1913 ~ total storage in the system on September 30, 1945, was 970,300

acre-feet. This increase of 788,100 acre-feet in surface storage indi

cated an accretion to bank storage for the 1914-1945 period'. The wide

fluctuations in surtacestorage over the 1914-1945 period and during

the individual years indicated that there were also w1defluctuations

in the bank stprage in the v1cinityof the reservoirs. RoweveJr, the

correla1i1ve data necessary for the determination "Ofthe"1.nereJnents and

decrements of bank storage on an amlual basis would require the' esti

mation for individual years of other factors 'in thebydrologic-equation..

Errors in the estimates of these factors for individual years could re

sult in estimates of chaDges in bank storage not consistent with the

quantities ot water involved. Estimates prepared on a long-term basis

tend to extenuate these inconsistencies and provide better correlation

relationships. Therefore, the evaluation of bank storage in the Salt

River Reservoir system was based on average annual conditions for the

1914-1945 period because the inadequacy of recorded data and the

relatively small quantity of stream depletion involved did not warrant

further,refinement.

Measurements of inflow to the Salt River Reservoir system

bave been recorded or estimated throughout the 1914-1945 period for

gages on the Salt River and Tonto Creek near Roosevelt. Granite Reef

Dam on the Salt River about four miles downstream from the Verde River

is the nearest downstream gagiDg station at which records are complete

for the 1914-1945 period. Measurements of the flow of Tonto Creek at

the present site above-Gun Creek since January 1941 were adJusted ,for

116



downstream contrjbutlons to complete the record at the downstream site

near Roosevelt for the .1914-1945 period. There were lil4.0 ~quare miles

of drainage area tributary to the Salt River, exclusive of the Verde

River, between the intlOW' gages above Roosevelt Ia.ke and the Station

at Grani"te Reef Dam during the 1914-1945 period. Prior to 19259 the

flow of the Verde River was measured near the mouth" From 1925

"through 1941, there were 440 square miles of ungaged Verde River

drainage ·area above the mouth and from 1942 through 1945, "the ungaged

drainage area above the mouth of the Verie River was 461 square miles.

The high gre.d1ent and general proximity of the contributory

area to the main streams are among the chararacterlsUcs that identity

the ungaged drainage area as an area with high runoff in relation to ,

precipitation. On the basis ot the relationship of runoff to precipi

tation in other stream sections of the Salt River drainage system with

similar drainage characteristics, a runoff rate of 10 percent of the

precipitation was adopted as a conservative estimate 0 The average

annual contribution from the ungaged drainage area vas computed from

a total runoff. derived f~ the 1914-1945 period by applying the average

runoff rate to the 1,140 square miles 1n the Salt River section tor the

entire period and average runoff rates for 1925-1941 and 1942-1945 to

440 and 461 square ¢les in the Verde River section tor their resPective

periods.

The average annual stream depletion by bank storage in the

salt River Reservoir system was determined for the 1914-1945 period

as the differential of the 1914-1945 average annual inflow-outflow
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relationship for the stream section between Granite Reef Dam and up-

stream gages adjusted for other 1914-1945 average depletions within

the intermediate drainage and reservoir areas.

Stream depletions at sites of use by the water withheld by

,accretions of surface and bank storage in reservoirs within the Lover

Colorado River Basin are summarized in accompanying Table 11.

, .(e) Transbasin Diversions - Export dtversiollB of water of the

Lover Colorado River system for use outside of the natural drainage

area of the Lower Colorado River during the 1914-1945 period were

discussed in the section of this report on basic data. Transbasin

exports are summarbed in the following tabulat1on:

Export
Diversion stream State-

New Castle Project Virgin Utah

Colorado River Aqueduct Colorado California

All-American Canal Colorado California

Alamo Canal Colorado California

Total

1914-1945 average
annual export in

acre-teet

1,200

14,500

341,900

2)072,600

2,433,200

The depletive effects of transtributary diversions or trans-

fers of water between tributary drainage areas within the stream sys'\;em

of the Lower Colorado River drainage area and diversions bypassing key

gaging stations are reflected in changes in the conveyance losses in

the affected stream sections. These changes are discussed in this

section of the report in connection with the routing of water from the

headwaters downstream from Lee Ferry to the International Boundary

UDder historic and virgin conditions.
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Table 11
LOWER COLORADO RIVER BASIN

S'tream DepletiOll by Cb&n&e in storage in Reservoirs at Sites of Use

e

Depletion in 1,000 acre-fee"" ' . OC'tober 1,' 19l~-septellb&r"30,'1945
Cbanae i~Lstorage !n rese:rvolrs ,'. ,

Location Surface storse Bank- storage'
Reservoir Average Average

River Sta'te Total annual Total a.nnual
accretion accretion accretion accretion

Lake Mead Colorado Arizona- 24,827.0 775.8 3,114 •.0 97.3
Nevada

Havasu Lake Colorado Arizona- 672.9 21.0 ~.l 2~6
J:,: California

'"
San Carlos Reservoir Gila Arizona. 54.7 1.7 Negligible 0

Salt River Reservoir System Salt Arizona 788.1 24.,6 115.2 306

.
Bartlett Reservoir Verde Arizona 3.1 .1 Negligible 0

--_. --- - ._--_... _-_.....~

Lake Pleasant Ague. Fria Arizona 12.0 .4 Neglf'kible o

~
G
t::I.g
i"p:
g

.a-

f
....
"
~
~

.1»
~

~

~
..IIl

~
~
1)).

Total 26,357.8 !/82~.6 3,313.3 103.5

!I This quantity is the summation of the individualttems and does'not check the average indicated by
the total aeeretioDA hfl!l"'al1AfI! n'f' 'rnnnn'lna nf'.i'.h... "","'·h.."",,,.. ; aor........ ';'"",,,,



There were no 1m.ports of water to the Lower Colorado River

system from outside drainage areas during the 1914-1945 periodo

(f) Depletions of Ground~water Basins - Withdrawals of ground

water ,which bad been stored under natural conditions prior to the

1914-1945 period supplied a portion of the consumptive use require

ments of some areas during the period and stream depletions at

sites of use vere reduced to the extent of the respective ground

water depletions 0 Ground-water depletions at sttee of use were

discussed aDd tabulated in Table 4 in the section of this report

on basic datao

(g) S~ - ,Average annual consumptive use of irrigation

water by crops aDd noncropped areas at sites of use for the 1914

i945 period are s'UtlJlll8.rized in accompanying Table 120

A general sUDlll18.17 of 1914-1945 average annua.l man-made

depletions at sites of use is given in accom.pa~ngTable 13.

2. Channel Losses

Channel losses are natural depletions of stream flow which may

be a.tfected by the activities of man. Therefore, it was necessary

to determine 'channel losses because they are important factors in

the hy'drologic equations of stream sections. The activities of man

have caused changes in the evaporation from exposed water surfaces

and wetted channel areas, and in the consumptive use of water by

vegetation in the flood plains of the streams. Estimates of the

depletions by these major causes of losses in stream channels were

made for all stream sections from the ,headwaters downstream from Lee

Ferry to the Lim!trophe Section of the International Boundary for

1914-1945 average conditions and for virgin conditions.
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e Table 12 Sheet 1 of 3
LOWER COLORADO RIVER BASIl

Summary of Consumptive Use of Irr1gation Wa.ter
by Crops.and Boncropped Areas at 51tee ~'th3'e'

Aver~e annual use in 1)000 acre-feet October 11 1913-September 30, 194,
Citiesj . Other

Agricultural area and number Crops towns, and 11.0ncropped Total
farmsteads areas

ARIZONA

A-l-LC Springerville 606 0.7 007 800
A-2-LC st. Johns 7.6 ·7 07 9.0
A-3-LC Concho .2 .2 0 .4
A-4-LC SUver Creek 6., 100 .8 8.3
A-5-LC Woodruf't .8 .1 .1 1.0
A-6-LC Black. Creek 06 .2 .1 .9
A-7-LC Holbrook 3.4 2.9 ·3 6.6
A-8-LC Hopi 1 Ganado 1 and Leupp 1.1 .3 .1 1.5
A-9-LC Moenkopi 1.1 .3 .1 1.,
A-I-C Kanab Creek. 4.2 .2 ·3 4.7
A-2-C Havasu Creek .4 0 0 .4
A-3-C Hualpai Res. &: Meriwitica .2 0 0 .2
A-4-c Grand Wash .1 0 0 01
A~l-V Short Creek .1 .1 0 .2
A-2-V Littlefield 2·3 .2 .2 207
A-,-C Davis Dam to Topock. 1·3 0 01 104
A-1-BW Big Sandy 5.6 01 .4 601
A-2-BW Santa Maria 3.1 .2 .3 306

. A-6-c Colorado Hiver Indian Res. 12.8 ., ·5 13.8
A-7-C North &: South Gila Valleys 19.7 .2· .6 20.5
A-8-c Yuma Valley 141.9 504 5.4 152.7
A-9-C Yuma Mesa 1/ 8., .1 .3 8.9
A-I-G Duncan Valley 7.3 .9 .8 9.0
A-2-G Alpine 0 0 0 0
A-3-G San Francisco River .5 4.8 0 5.3
A-4-G Eagle Creek .9 4.9 .1 5.9
A-5-G Portal .1 0 0 01
A-6-G san Simon Creek 1.5 .3 .1 1.9
A-7-G satford Valley 53.1 3.4 4.8 61.3
A-8-G san carlos Indian Hes. 1.4 .2 .2 108
A-9-G Hereford Va.lley .7 0 .1 .8
A-IO-G Middle San Pedro River 8.6 1.0 ·7 10.3
A-U-G Lower san Pedro River 3.0 .4 .2 3.6
A-12-G Coolidge Dam to Kelvin 1.2 5.6 .1 6.9
A-13-G San Rafael Ranch .7 0 .1 .8
A-14-G santa Cruz County 5.6 3·7 ·5 9.8
A-15-G Pima County 46.0 8.9 109 56.8

.A-16-G Pinal County 173.8 9.1 7.6 190·5
A-17-G Black. River 01 0 0 .1
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Table 12 (Continued) Sheet 2 of 3
LOWER COLORADO RIVER BASIN

Summary of Consumptive Use of Irrigation Water
by Crops and Noncropped Areas at Sites of Use



Table 12 (Continued) Sheet 3 ot 3
LOWER COLORADO RIVER BASIN

Summary of Consumptive Use of Irrigation Water
by Crops and Noncropped Areas at Sites ot Use

Y Drainage investigations indicate that the practice of irrigation'on
Yuma Mesa has caused a semiperched ground-water table beneath the
irrigated area vith an avorage annual return flow of' on17 300 acre
teet to the Colorado River system tor the 1914-1945 period. Average
annual (1914-1945) stream depletion by'man on Yuma Mesa would thus
be the water pumped to the mesa 'by the Yuma Mesa and "En lift pump
ing plants (1,900 acre-feet plus 7,300 acre-teet) less return tlow
at 300 acre-teet or 8,900 acre-feet. This depletion has been distri
buted to crops and noncropped areas in proportion to the respective
cOnBUmptive use requirements computed for them. .
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Table 13
LOWER· COLORADO RIVER BASIN

Man-Made Depletions at Si~es of Use

Averageannualdep1etion in 1,000 acre-feet . Oc"toberc1, 1913-Septembe-r30, '1945
Ca11- New UncUs-"

Type of Use Arizonat'ornia Nevada Mexico Utah Mexico tributed Total

Cropped lands Y 1,418.3 130.8 23.3 21.8 34.2 7.3 - 1,635.7

Cities, towns, and farmsteads y 99.3 4..8 4.2 5.1 5.5 1.6 - 120.5

Other noncropped areas y y 61.8 gJ 5.6 1.6 2.0 3.0 .7 - g/ 74.7

Stream depletions by reservoirs:
Evaporation depletions 62.4 - - 4.3 1.6 - 278.4 346.7

... Accretions to surface storage 26.8 - - - . - _ 796.8 '623.6u ..
Ii:'" Accretions to bank storage 3.6 - - - - - ,99.9 103.5

I Transbasi:n exports - 2,432.0 - - 1.2 - _ 2,43).2

Subtotal 1,672.2 5,537.9

Less water supplied by dep1e- 176.3 - - - - _ _ 17603
t1,ons of ground~water basins

Total 1,495.9 2,573.2 29.1 33.2 45.5 9.6 1,175.1 5,361.6

1/ The quantities listed for these types are the consumptive uses of irrigation water at sites of use.
- Net depleM.onsat sites of use are these quantities less the uses by the native vegetation in these

areas under ~rgin conditionso
'?J Depletions by water surface evaporation and vegetative growth along the All~American Canal from

Imperial Dam to Pilot Knob were estimate4. to average 400 acre-feet a year tor the 32-year period.
On the basis of proportionate use of diversions, these depletions were distributed as 100 acre-feet
a year to Arizona. B.nd 300 acre,·feet i9. year to California and the respective depletions arl;l included
in these totals as additions to depletions listed in Tables 10 and 12.
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(a) Evaporat1--on from Channel Wat"er Surfaces - The evaporation from

the vater surfaces of stre.am channels was computed by applying, the

evaporation rate for free water surface r-or the peri'odofexposure to

the areas of exposure determined for the'respect1vestream ~ctions.

As reservoir depletions'were considered as onlythe'1ncreased losses

within the reservoir area as compared with natural conditions, water

surface evaporation froIn stream sections containing reservoirs were

determined on the basis of conditions existing without reservoir

devei.opment.

Recorded and estimated land pan evaporation rates for

stations dispersed throughout the Lower Colorado River Basin are

listed in Tables 4 and 5 of Appendix A and in Table 1 in the section

of this report pertaining to climatologica.l data.. A conversion factor

of 0.70 was applied to these land pan rates to reduce them to free

water surface eva.poration rates. Most of the flood channel areas of

the Lower Colorado River are occupied by native vegetation which

shaded the water surface during h1gh~water periods. It was estimated

that the average evaporation rate from these shaded areas would be 50

percent of the normal free water surface evapora.tion. These shaded

areas were determined from aerial photographs and the reduced rates

·were applied in computing the water surface evaporation from them.

The average area of the water surface for each of the

several stream sections of the Colorado River system was computed by

applying the length of the river section to the average width of water

surface determined 'for the section. The average width of water surface'

was determined from a. solution of the hydraulic properties of the

125



stream section based on average flow and the average 'slope of the

section and average cross-section determined from plan and profile

maps. Where plan and profile maps were not available, the average

cross-sections were determined from aerial photographs and other maps

supplemented by data obtained by field inspection. The average cross

section was computed as the weighted average of the croBs-sections

measured at intervals of one to five miles.

Average annual evaporation from the surface of most of the

stream sections of tributaries of the Colorado River was determined

for the 1914-1945 period by application of the average annual water

surface evaporation rate determined tor one or more stations in the

vicinity to the 1914 1945 average annual area of water surface of

the stream section. The average annual width of water surface was

determined by solution of the hydraulic properties of the stream

section by application of average capacity based on average flow

throughout the year. The average annual flow for the stream section

was considered the average of the historical iDf'low and. outflow re

corded or estimated for the 1914-1945 period.

Average annual evaporation under virgin flow conditions

for the 1914-1945 period was then determined by this method using the

same criteria excepttbat the capacity was changed to correspond with

the increase in average annual flow over average historic stream flow

as indicated by average annual depletions for the period. The re

ductions in evaporation losses under historic conditions constitute

salvages deductible from man-made depletions at sites of use.

The average annual water surface evaporation for 1914-1945

historic and virgin flow conditions was determined on an annual basis
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as des'cribed above for all stream sections on tributariesofth~ Lower

Colorado River except in the Gila River drainage system d~"tream :from

Granite Reet Dam on the Salt River and on theGH.a Riverdovnstream

trom the confluence ot the Salt and Gila Rivers 0 Appreciable changes

inwa"ter surface evaporation beween v1rgin··and htstor1ctlO'W condi

tions were indicated tor only a few or these stream sections 0 The

narratives of early explorers and statements at earlysettlex's indi~

cate that there have been some changes in the cross-seetionsand

hydraulic properties of some stream sections since man-made develop

ments were started in the Lower Colorado River Basin"but the data yere

not generally adequate to provide bases for est1matingthe changes

that J1J11yhave' oceurred~ '!'he small differences between historic and

virgin tlows, the relatively small flows involved, and the inadequacy

of topographical and other data did not warrant further refinement in

the estimates as derived tor the above-mentioned stream sections.

However, various refinements were added to the foregoing method in

determining water. surface evaporation for stream sections1n the Lower

Gila Hiver system and the main ~tream of the Colorado River.

Water surface evaporation from the stream section downstream

from Granite Reet Dam on the Salt River to the confluence ot the Sa.lt

and Gila Rivers and thence downstream on the Gila River to Gillespie

Dam was estimated on tbe basis ot average monthly historic and virgin

flow conditiona. Hydraulic properties were determined from c:apacities

based on average tlow during the months and the average monthly evapora

tion rates were applied to the average monthly areas determined for'

bistor-1c and virgin conditions. Average annual deplet1.ons were
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distributed equally throughout the year in determining \r1rgin flow

conditions. The capacities of the Salt River section were based on

the average monthly historic flows of the Salt River below Granite

Reef Dam and the capacities of the Gila River section were based on

the historic flows of the Gila River at Gillespie Dam upstream from

diversions at the dam.

Estimates of water surface evaporation from the stream

section of the Gila River between Gillespie Dam and Dome were derived

on an average monthly basis for the 1914-1945 period with capacities

based on averages of the flows of the Gila River below Gillespie Dam

and the Gila River near Dome. Average annual depletions were distri

buted equally throughout the year in deriving virgin flow conditionso

Water surface evaporation from the stream section of the

Gila River between Dome and the mouth was estimated for 1914-1945

historic and virgin flow conditions on an average monthly basis with

capacities based on flows of the Gila River near Dome.

Estimates of water surface evaporation from stream sections

of the main stream of the Colorado River downstream from Lee Ferry

were derived on an average monthly basis for 1914~1945 historic and

virgin flow conditi~ns with average cross-sections and slopes deter

mined by measurements on plan and profile maps 0 Cross-sections were

measured at intervals of one mile and average slopes determined from

the elevations at each end of the selected stream sections.

Capacities or rates of flow for the section from Lee Ferry

to Grand Canyon were based on steady flow of the averages of the

monthly flows of the Colorado River at Lee Ferry and near Grand
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•
CaIlYon. Irrigation practices in many areas upstream from. Lee Ferry

and Grand Canyon reflect the lack of an assured water supply through-

out the growing season. Except in a few areas with developed storage,

heavy diversions usually start before the growing season and continue·

as long as flow is available. In -this manner the irrigation period

1s sustained by return flows. Assuming that diversions start in the

latter part of April and that by August depletions are less than re-

turn flow, average annual irrigation depletions were distributed as

April, 5 percent; May t 45 percent; June, 35 percent; and July, 15

percent in adjusting 1914-1945 average historic flows to reflect

virgin flow conditions.

Capacities for the stream section from Grand Canyon to

Boover Dam were based on averages of the flows of the Colorado River

near Grand Canyon and below Hoover Dam with increased irrigation

depletions distributed on the same basis as upstream from Grand

Ca.D.10n, and rese.rvoir evaporation and storage depletions distributed
,

as they occurred monthly. However, because of topographical changes,

the stream. section was divided into two segments with a segment from

Grand Canyon to Pierce Ferry and thence to Boover Dam.

Rates of flow for the stream section from Hoover Dam to

Davis Dam were based on average monthly flows of the Colorado River

below Hoover Dam and capacities for the section from Davis Dam to

Topock were determined from averages of the flows of the Colorado

River below Hoover Dam and near Topock.

The capacities of the stream section from Topock to Laguna

Dam were based on averages of the monthly flays of the Colorado River
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near Topock and at Laguna DUl. Flow of the Colorado River at Laguna

Dam was computed as the flow of the Colorado River at Yuma plus diver

sions at Laguna and Imperial Dams less flow of the Gila Rivf;JO near

Dome. Rates of flow for the stream section from Laguna: Dam to Yuma

and thence to the International Boundary were determined from average

monthly flows of the Colorado River at Yuma. Increase,s in average an

nual irrigation depleti~ns downstream from Topock were distributed

equallY throughout the Jear and transbasin diversions and reservoir

evaporation and storage depletions were distributed as they occurred

monthly.

Levees to protect the Palo Verde District and the areas

downstream from Laguna Dam to the International ~undary had been

constructed prior to the 1914-1945 period. These chaDI1el improve

ments reduced the cross-section of the stream in the river sections

involved for the 1914-1945 period and the reduced area of exposed

water surface during periods of high flows effected reductions in

water surface evaporation as compared with natural conditions. Al

though the river overflowed some of the levee sections a few times

during the 1914-1945 period, the areas were inundated for only short

periods and the increase of evaporation was considered negligible tor

average 1914-1945 conditions.

(b) Consumptive Use of Water by Native Vegetation in Channel

~ - The consumptive use of water by native vegetation in the

channels and flood plains of streams was computed by applying unit

rates of use to areas of various densities and types of vegetation

as determined by field surveys. Because stream depletions by river
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bottom growtb are important factors in the hydrologic equations of

stream-·sectiollS, a survey vas made of all areas in the Lower Colorado

River system downstream trom the headwater sections ot "tributaries.

However, olily those areas in the headwater sections were surveyed

which apparently bad been inrluenced to some extent by the activities

ot man. In coDducting the field survey, personnel marked the areas

ot native vegetation on. aerial photographs together with appropriate

notes on densities and types of vegetation indicative ot present

conditiODS. The narratives ~ early explorers ,statements of ear17

set1;lers, early photographs, aDd other historical data provided the

bases tor adJusting the data obtaiaed by the survey tor present

conditions to conform vith average conditions tor the 1914-1945

period and to retlect virgin conditiona.

The vegetation vas -classified in five types: namely, (1)

salt cedar, (2) cottomrood, (3) baccharis and. other phreatophytic

brushes, (4) mesquite, and (5) tules. Volume densities ot the

various tJPes·" ot vegetation were computed on a percentage basis

trom the areal and vertical densities determined from the aerial

photographs and tield. survey in accordanCe vith the method outl1aed

in Geo:l,~gical Survey Water-Supply Paper 1103, nUse of Water by

Bottom-Land Vegetation in Lover Safford Valley, Arizona".

Unit rates ot normal consumptive use were computed by ap

plying the appropriate consumptive use coefficient (K) to the con

sumptive use factors (F) ot the respective areas. The consumptive

use coefficients tor the various types of native vegetation as

originally developed are tor areas of 100 percent volume dens!ties.
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These were modified for application to areas with less than 100 percent·

density by multiplying by the act~al volume densities in terms of per~

cent. The consumptive use coefficients (K) of the various types of

vegetation for 100 percent volume density were obtained from the Blaney

Barris report. The effective precipitation for the respective stream

sections was subtracted from the total consumptive use requirement to

obtain the rate of stream depletion for each type and density of native

vegetation at the respective sites of use. The rates for the various

types and densities of vegetation at sites of use are listed in the

. Blaney-Harris report, Appendix B of this report.

The rates were applied to the areas of each type and density

of vegetation determined for the respective stream sections to compute

the stream depletions by native vegetation at sites of use for average

1914-1945 and virgin conditione.

(c) Replacement of Native Vegetation - The areas of native vege

tation that have been replaced by crops, cities and towns, roads and

railroads, and areas incidental to irrigation and irrigated farming

were determined for the various stream sections and the respective

rates of use by the native vegetation tor virgin conditions were ap

plied to determine the stream depletions by these areas under virgin

conditions. The natural depletions of stream flow by these areas prior

to the settlement by man represent salvages deductible from the con

sumptive use by man-made developments at the respective sitee of use

in determining stream depletions by these developments 1n the various

stream sections.
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(d) SU1l!l89' of Channel Losses - Accompanying Table 14 1la.s been

prepared to summarize channel losses at sites of use in the Lower Colorado

River Basin together with salvages or increased 1088esettected by (1)

the reduction of water surface evaporation caused by reduced f10vs during

the 1914-1945 period, (2) the replacement of nativevegetat:lon by crops

and o1iher beneficial uses, and (3) changes in types and density of native

vegetation attributable to man.

3. Summa.rl

Accompanying Table 15 has been prepared to summarize the man-made

stream depletions at sites of use in the Lower Colorado River Basin andr <

to compute the net man-mi.de stream depletions in the Lower Colorado

Rtver Basin as measured at the International Boundary between the

. United states and Mexico. The derivations of the salvaged channel

losses listed 1n this table are shown in the notes accompanying Tab-le

23.

B. Water Contributions by states

The average 8.DD.ual contributions to the flow of the Colorado River

and its tributaries by the several states and Mexico in tlie Lower Basin

were determined for the 1914-1945 period under historic and under

virgin flow conditions. The derivation of the historic and virgin

contributions at selected gaging stations, state lines, and other

division points downstream from the headwaters in the Lover Basin to

the Limitrophe Section at the International BOUndary is shown in Tables

22 and 23 at the end of this section.. These routing tables present de

tailed analyses of the historic and virgin contributions and the dertva-

tion of each item is discussed in the notes accompanying each table.
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Table 14 . Sheet 1 ot 3
LOWER COLQRADO RIVER BASIN

Cbannel Losses 8.nd 8a.11f8.ge at Sites ot Use
Armua1Averages in 1,000 Acre-Feet tor 1914...1945 Period arid Virgin Flw CoDditions

Water· surface evaporatioD . :Rative Vegetation
Condit10llS ConditioDS' sa1~

River section 1914- 1914- Replace- GrOwth
:,:,,:"==-",==::::,:,,:":,","==--==-=~=-:~-===--=~V~i:=:r~gi~D~~::o:;l:=:94~5~=~s~a;;;1!Y~tr::.:e=-:~Virg!.n __.1945 ment c~~~
MAIN STREAM OF THE COLORADO RIVER I LEE FERRY TO Il'fl'ERNATIONAL BOUNDARY
Colorado River, Lee Ferry to Grand 21.1 20.9 .2

Cl!U1Yon
Grand Wash ... - - .1 0 .1
Colo.R. ;Grand .Canyon to Roover Dam 82.1 79.8 2.3
Hoover Dam to Topock 170.7 149.2 21.5 209.0 234.4 .2 *25.6
Topock to Yuma 349.0 253.7 95.3 554.1 488.2 75.6 * 9.7
Yuma to International Boundary 10.4 8.1 2.3 110.4 34.4 77.4 * 1.4

t; LITTLE COLORADO RIVER
~ Little Colo.R.upstream trom St.Johns... - ... a 0.3 0 0.3

St.Johns to gage above Zuni River 0.3 0.3 0 5.1 6.1 1.3 * 2.3
Zuni River from Black Rock to NeY .5 .5 0 1.3 3.0 1.6 .. 2.7

Mexico~ArizonaState line
Zuni River from state line to mouth .3 .3 0 4.5, 4.5 0 0
Little Colorado R. from gage aboV'e 0 0 0 .4.4 0 0

Zuni River to gage Ilear Bunt,Ariz.
Silver Creek - - ... a.6 0 .6
LittleColo.R•.,Runt to Woodruft· .3 .3 0 3.1 3.1 0 0
Puerco River upstream trom GallUp ... ... - a 1.9 0 .2 1.1
Puerco River from. Gallup to New .2 .2 0

MexiCO-Arizona state line
Puerco River from State lire to Adamana.6 .6 0 .1' .4 .3 0

.Puerco River from Adamana to mouth .2 .2 0 1.1 1.1 0 0
Little Colorado Rivertrom Woodruff 3.1 3.6 .1 43.6 48.4 .4 * 5.2

to Grand Falls I Arizona
Moenkopi Wash above Tuba, Arizona - - - a ..2 0 .2
Litt1e Colorado River from Grand 6.2 6.1 ,,1 L 7 L 7 0 0

Falls to mouth

e - •



. '!able 14 (CoBtinUed) .. Sheet 2 of 3
:LOWER- -COLOlW>O RIVER ~IlI

Chamlel Losses alldSalvage at Sites of Use
ADDual Averages in 1,000 Acre-Feet tor 1914-1945 P~riod aDd Virgin Flow Conditions

water sl.lii'ace evajOraticmlfative"Vegeta'tion·
ConditiQIlS CoDditions Sa.lv, ~_

River section .. 1914- 191Ji- Replace- Growt.h
. Virgin 1945 Bal!5e Virgin 1945' meJit· cha2'e ~
VIRGIlI RIVER . . i
Virgin River upstream from - - - a 4.7 0 4.7 - ...
~~~ - ~

Virgin River, Littlefield to mouth 15.8 15.8 0 27.1 25.5 6.1 *4.5 =
Meadow Valley Wash - - - 4.2 0 4.2 - ~
Muddy River - - - 9.4 0 6.3 3·1 1

I-' BILL- WILLIAMS RIVER rc
w I-'
VI Big Sandy River - - - a 3.7 -0 . 3.7 - ~

Banta Maria River - - - a 2.2 0 2.2 - em

"GILA RIVER c+
en.....

Gilt!. River upstream from Virden - - - a 8.9 0 8.9 - :
Virden to New Mex.-Ariz.Sta.te line.8 .8 0 5.0 2.1 2.9 0 Ul

New Mex. -Ariz..State line to Clifton -1.3 1.3 0 8.7 4.0 4.3 .4 ~
San Francisco River above Glenwood, - - - a 2.2 0 2.2 - c::

New Mexico ~
San Francisco River from Glenwood .6 .6 0 .:.

to New Mex.-Ariz.State line
San Francisco River from State line 1.2 1.2 0 0.3 0 .3

to Clifton, Arizona
Gila River from gage near Clifton 1.0 1.0 0 .. 5 0 .5

to head of Safford Valley
san Simon Creek from New Mexo-Ariz..6 .6 0

State line to Solomon, Arizona.
Gila River from, head of Safford 5.8 5.8 0 45.6 40.1 3.3 2,,2

.e e e



a In headwater sections upstream from points of flow routingo
* Increased losses for 1914-1945 conditions as compared lYith Virgin flow conditionso
1/ Includes 35,000 acre-feet (33,300 replacement of native vegetation and 1,700 decreased losses because

..:.~ __ ...~. .-.. ''' _1-.. \ .:_ 1.-. __ ..= ... _........ ... .t __ .........-...........__"-_ -P ".;_........ _-p ,p"l,..,..,."1' ..."·"+4,,,,..,. o,....rl, W\-o ....vo~ ,..1'';;+h ffgU

\later sur.tace evaporation Native vegetation
Conditions Conditions SalJage

Hiver section 1914,,:" 1914- Replace- Growth
Virgin 1945 Salvage Virgin 1945 ment ,change

GlIA RIVER (Continued)

.3

o

8.3

o
* .2

*5.9

1.7
* .4

e

*33.2

11.1 10.8 0·3
a ·3 ,0 ·3

11.4 10.5 .6

43.2 44.5 4.6

13.2 9.4 2.1
9.7 8.0 ,2.1

a 3.0 0 3.0
55.4 23.5 23.6

a .7 0 .7
a .9 0 .9
a 5.q. 0 5.4

4.2 3.9 "319.1 19.3 0

40107 335.1 9:1.8

.4
* .6

11.:6

e

32.9 '

10.7 0
-

.3 0

1.1 0

·3 0
4.5 .1

-
L2 5.4

4.0
12.3

-3

1.1

4.4
11.7,

'l'~le:i4'(Conti~ed) Sheet 3 of 3
LOWER COLORADO RIVER BASIl

'Channel Losses and salvage at Sites of Use
, Annual Averages in 1,000 Acre-Feet, for 1914-1945 Period and Virgin Flow Conditions

e

lil.l.a River from Calva to Coolidge 18m 10.,7
San Pedro River in Mexico
San Pedro River' from Palominas, Ariz.

to ,Charleston, Arizona
San Pedro R.from Charleston to

Mammoth, Arizona
San Pedro R.from ,Mammoth to mouth .3

l;; Gile. R•from Coolidge Dam to Kelvin 4.6
0\ Santa Cruz R.upstream from Nogales gage 

Santa Cruz R.from Nogales to Rillito 6.6
Salt River above Roosevelt gage
Tonto Creek above Roosevelt gage
Verde River above Barl1ett Dam'
Verde R.fromBart1ett to mouth
Salt River from above Roosevelt

Lake to Granite Reef Dam
Gila River from Kelvin to Gillespie 44.5

Dam and downstream from Granite Reef
Dam on Salt R. ,Rillito on Santa Cruz
R.,and Lake Pleasant on AgUa,Fria Ro

Gi1aR.from Gillespie Dam to Dome 51. 7 34.1 17.6 367.4. 223.8 12.9 130.7
TOTAL 8'"08.6 652.3 l56~3 1:./ 2;014.5 ' 1,587.4 364--:J4- 62.7



Table 15
LOWER COLORADO· RIVER BASIN

SUIIlIlI&17 or Man-M&de ..Stream ..Deplet10JJBin .the Lower :Bas1n

Average annual deple'tion in 1,000 acre-tee't .. Oc'tober 1, 1913-september· 30, 1945
Ca11- New Undis-

TnJeot .Use Arizona tornia Nevada Mexic9.Utd_ Mexico 'tribli'ted Total·

346.7
823.6
103·5

•

218.4
796.8

. 99.9

1.64.3

-

62.4
26.8

3.6

- 2,432.0 - - 1.2 - - 2,433.2
1,235.1 2,507.3 13.4. . 17Ji' 41.8 6.5 1,175.1 4~997.2

-

Transbasin exports
Total man-made stream depletions

at sites of use
Lesp salvaged channel losses:

'ter surfe.ce evaporation 4107.1.9 3.1 1.6 1.2 101.7 156.3
Decreased losses by growth change 77.5 - - 4.4 - - - 81.9

Plus increased losses by growth change - 16.8 2.4 - - - - 19.2
Net man-made stream depletions 1,116.5 2,524.0 14.9 9.9 40.2 5.3 1,061.4 4,77S.2

at International Boundary

Stream depletions by reservoirs:
Evaporation depletions
Accretions to surface storage
Accretions to bank storage

ConsuiD.p'tive use· i>t- irrigation water
at sites ot use:

Cropped !aDds 1,418.3 130.8 23.3 21.8 34.2 1.3 - 1,635.1
Cities, towns, and f'armsteads 99.3 4.8 ·4.2 5.1 5.5 1.6 - 120-5
Other noncropped areas 61.8 5.6 1.6 2.0 3.0 't - 74.7

Subtotal 1,579.4 141.2 29.1 28.9 42.7 9. -.1,830.9
Less vater supplied by depletions 176.3 - - - - - - 176.]

of' ground-vater basins
Consumptive use of' stream. flow by 1,403.1 1Ji.1.2 29.1 28.9 4.2.7 9.6 - 1,654.6

above i'tems at sites ot use
Less uses by native vegetation 260.2 65.9 15.7 15.8 3.7 3.1 - 364.Ji.

replaced by above items
Net stream. depletions at sites 1,142.9 75.3 13.·4 13.1 39.0 6.5 - 1,290.2

~ of \lBe by above· items
~



1. Contributions From. Drainage Areas Between Selected Division Points

The contributions from most of the drainage areas between gages

were deterinined as the differentials needed to balance the measured 1n

:flows and. measured outflows adjusted for intervening stream depletions

and channel losses in the stream sections. The contributions from the

drainage areas of a few of the sections were esttmated by application

of unit runoff rates derived from precipitation correlation with rates

determined for other watersheds with similar runoff characteristics.

The total inflow between gages i.n some sections was prorated among

contributors on the basis of their respective drainage areas. How

ever I many apportionments were estimated by consideration of the

average prec1pitation in the respective segments of a section and·

other runoff characteristics. The der:lvation of the estimated inflows

between gages and their distribution among the contributors in the

sections is discussed in the notes accompanying Table 22, "Analysis

ot Contributions by states Based. on Mean Historic Runoff for the 1914

1945 Period" I at the end of this section of the report.

Accompanying Table 16 has been prepared to s~ize the contri

butions from drainage areas between selected division points in the

Lower Basin. The table also 11sts the drainage areas in square miles

and the runoff rates of the respective segments.

2. Historic Contributions

Because the gaging stations are not located at state lines ~ historic

contributions by states consist of measured flows at gages adjusted for

runoff from umneasured areas and intervening stream depletions and chan

nel losses. The stream flow contributions at selected gages and the
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Little Colorado River upstreamfram 8t:-- ... Ar1z~- o-:,--_o~4:a-- - 891 ---27.
Johns,Arizona as measured at the gage :New Mex. - 1.8 - "Ja.o.3

T.otal - 26.6 - 9Ja.l _~28.3

Little ColoradO River between-gagemove Ariz:- _·uo_ - -- 0_- .1 ----19--- ° - 5.5
Zuni River and gage (below Zuni River)
~ar ~h eJl:clud!!lS_Z~i .R. To~l 23. Ja. 23.5 .1 1.9 __ 2.2 _

f
~
~
f/.I

~
>(\)

~
"'il

b-:
f?
~....
g
~g
OJ

~cr
li'
~..

e

Sheet lotJa.

ee

Little Coloraa.oRiver between gage near· Ariz. 16.3 878 18.6
Hunt & gage near Woodruff Total 46.2 62.5 16.3 878 18.6

Puerco River between Gallup, New Mex. New Mex. 6.5 525 12.3
and New Mex.-Ariz.State line Tot..al ~st.1mated) 7.2 13.1 6.5 525 12.

Puerco River between New Mexico- Arb. . 1.6 134 12.3
Arizona State line and gage near Ariz. 22 .. 3 458 48.8
Adamana, Arizona Ariz. 6..6 7079.3

New Mex. 1.. 8> 146 12.3
New Mex. 11..2 229 48.8

_____________T::::.;o~t=al=__ .::13~o~5__~57.0 __ 43.2. 1,674 26.0

Table 16
LOWER ·COLCJW)O RIVER BASIB

stream Flow Contributions From Dra1Dage Al"&as ·"Between·Selec'ted Divts"1on Points

Average stream flow ill 1,000 acre-feet . Octoberl, 191J.-September 30, 19!12
Measured Unmeasured Area in Acre-feet

River section State Measured outflow contri- square a square
inflow 'DIllS ··losses butiqn miles· ·Jlile

Zuni River between Bey MeXico- Ariz.- -- _ou -- - ----J:"S- --.- -685
Arizona State line and mouth of Ney Mex. 3.3 610
Zuni River New Mex. .3 207 1.4

__~ __ Tota1Je~ma~~Jg~7_ ~o.~_ 1.l.L 1,50? __ u_ ._~.2

Zlin:CRiver-tietween :B1&CK Rock,-Bew-MeX:-lfey Mex. - --- _0 --------.---2":"1" --38"3
and Bew Mex.-Ariz. State line Total (estimated) 18.4 20.5 2.1 383

L1ttle Colorado River between st. Johns
and gage above Zuni River near Hunt Ariz. Ja..l 541

Ariz. 1.8 322
Rew Mex. 3.8 685

t-' New Mex. •Ja. 300
~ New Mex. 0 830

Belf Mex. •Ja. 66
TOtal 6.6 17.1 10.5 2.7"
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.ble·16 (Continued)

LOWER COLORADO RIVER BASIN
Stream. Flow Contributions Froll Drainage Areas Between Selected Div1a1onPo1nts

Sheet 2 of 4
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3~3 350 9.3
3.3__ _350

23.0

23.0

78.7 8,355

78~7
22.1

l.31.3
153.4

8.4

421..2

5·9
6.1

48.6
166.2
266.8

31.5.6

14.225.014.202.0

55·1

Ariz.

14.465.1

Ariz.

Ariz.
Nev.
Nev.
Utah
Utah

Ariz •
Calif.
Nev.

Ariz.

236.9
Ariz.
Ariz.
stimated) 267.8

. Ariz.
Nev.
Utah
Utah

River section •

Colorado RIver-between gage near Grand
Canyon and gage below Hoover Dam

Colorado River--between gage below
.. Hooyer Dnm and gage near Topock

Total

Total

Total.

Total

Little ColoradoRiver betwe~n gage near Wood
ruff and gage at Grand Falls, Arizona, ex
cludilU( Puerco River Total

Little Colorado River between gage at
GrandFalls and mouth

Col.orado RIver oetweenLee Ferr1 awl gage
near Grand Canyon excluding Little Col.orado
River Total

Puerco River between gage near AdamaDa
and mouth ot Puerco River Total

Virgin River upstreamtrom-L1ttlefie1d,
Arizona as measured at the gage

Average stream tlow in I,000 acre-teet' October I, 1911...Se~r 3(), 1245
Measured UDme8sured Area in Acre-teet

State)lleasured .outtlow contri- square a square
inflow plus losses bution miles- mile

g



Gila~1ver between gage near Virden,I.Mex. New Mex. 4.9
and New Mex.-Ariz.State Line Total (estbIBted 1 5.-0 -1 .9 4.9

Gila River between New Mexico-Arizona-State Ariz. 17.7
line and gage near Clifton, Arizona New Mex. 4.9

Total 152.3 174.9 22.6

Table 16 (Contiuueq.) Shee~ 3 of 4
LOWER COLORADO RIVER BAsIN

Stream Flow C~Dtributions From Drainage Areas Between Selee-tedDtv1sion -Poin'tS

Average stream flow in 1,000 acre:-feet October 1, 19l3-Se~30i 1;945
- Measured Unmeasured Area in Acre-feet

River section State Measured outflow contr1- square a -square
inflow plus losses _bution~ _ miles iaile

San FranciSco Rivel' upstreamfr~c Ariz. - - 3.7 - 92 ~().J

G;Lemrood, New Mexico as measured at New Mex. - 63.4 - 1,572 40.3
the gage ~ Total - - 67.1 - 1,664 40.3

San Francisco River between gage near BewMex. 10.2 253 40.3
~ Glenwood and New Mex.-Ariz.State
.... line Total (estimated 74.9 253 40,,3

Saa Francisco River between New Mex. - Ariz. 1 107,,3
Arizona State line and gage at New Mex. 54 107,,3

.d Clifton, .Arizona Tota174.3 167.9 872 1°1°a
Gila River between gage near Clifton Ariz. 1,128 55.

and gage at head of' Safford Valley - Total 322.2 385.1 1,128 55.8
San Simon Creek upstream from New Mexico- Ariz. - 2.2 - 395 5,,6

Arizona State line as estimated at the New Mex. _ 1.3 - 227 5.6
§!ate line Tota1~imated) - 3.5 - 622 5.6 .

San Simon Creek between New Mexico-Arizona - Ariz. . 11.5 - - 1,654 7.0
~!..line and gage nea.r Solomon Total _ 3.4 14.9 11.5 1,654 7.0

Gila River between gage at head of Safford Ariz. 20.3 1,262 -16.1
Val!2l and ~age at Calva, Ariz. Total,. 390.6 410.9 20.3 1,262 1601

Gila River between gage at Calva. and gage Ariz. 13.7 359 3802
below Cool1:.d+~e Dam, Ar!.z. , . ~j;:A;a1 353.5 367.2 13.7 359 38.2

San Pedro River upstream :from Pe-lominas, Ariz. - 3.9 - 92 4200
Arizona, as measured at the gage Mex. - 27.2 - 649 4200

• Total - 31.1 - 741 42.0

eee



Colorado:::i.ve-r between gage near Topock Ariz. 19.4 4,618 4.2
and Lim5:trophe Section at International Calif. 12.12,880 4.2,
Eoundar:i__._ Total 13,92'+.4 13,955.9 31.5 7,498 ' 4.2 .

1/ The n.vc:t'age annual uumeasured contribut1.on of' 100,200 acre-feet a year from this section was baaed on
- an uV0rage annual rate of 70.0 acre-feet a square mile from 1,140 s~lare miles tribMt~·y to the Salt

Rive~ and Tonto Creek for the full 32-year period plus 440 square miles of Verde River drainage area
for 17 years (1925 through 1941) and 461 square miles of Verde River drainage area for 4 years (1942
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Table 16 (Continued)
LOWER COLORADO RIVER :BASID

stream. Flow Contributions From Drainage Areas Between Selected Division' Points

Average stream flow in 1,000 acre-feet Oct~ber1, 1913-Septelllber30, 194.5
Measured Umneasured. Area in Acre-teet

River section State Measured outflow contri- square a square
______~ ,~inf'lowplu~losses _"!11;i~!l_ miles mile

san Pedro River between Palominas and Ariz. 32.6 428u~-----ro.2

gage at Charleston, Arizona Mex. 3.6 47 76.2
Total 30.0 66.2 36.2 47 76.2

San Pedro River between Charleston and Arb.. 203 2,391 .1
gage near Mammoth, Ariz. Total 54.6 116.9 62.3 2,391 26.1

Gila River between Coolidge Dam and Ariz. 75.2 1,535 li'9.o
gage at Keivln~ Ariz. including flow
of Aravaipa Creek Total 392.4 476.6 75.2 l,5~5 49.0

Santa Cruz River upstream from gage Ariz. - ,7.2 - 1~5 39.1
near Nogales I Ariz. 1 as measured at Mex. - 14.0 - 357 39.1
the se:ge Total - 21.2 - 542 39.1

Santa Cruz River between gage near Ariz. 83.2 2,935 28.3
Nogales and gage at Ri11ito,Ariz.,in- Mex. 1.8 46 39.1
eluding flow of Rillito Creek Total 15.2 100.2 85.0 2,981. 28.5

Salt River b'etween gage near Roosevelt Ariz. 100.2 1,601 1:./ 70.0
and sage at Granite Reef Dam Total 1,336.8 1,437.0 100.2 1,601 11 70.0

Gila River between gage at Kelvin and gage Ariz. 94.7 13,706 6.9
below Gil.l:~6ple Dam, Ariz. Total 1,934.9 2,029.6 94.7 13,706 6.9

Gila Rive:" tetween gage below Gillespie Dam Ariz. 29.7 8,410 3.5
and gage .dMoL' Dome, Arizona Mex. .2 48 3.5

Total 712.4 742.3 29.9 8,458 3.5

~
~
I\)
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unmeasured inflows between the gages and state lines were routed from

the headwaters of the tributaries in the Lower Colorado River Basin to

state lines and downstream points to the Limitrophe Section of the

Colorado River at the International Boundary. Channel losses tor the

river sections between gages, downstream points, and the International

Boundary were prorated among the contributors on the basis 01' their

respective contributions to the sections. All items in the routing

01' historic flows were computed as averages for the 1914-1945 period.

Records and estimates of stream flow at the selected gaging

stations together with diversions and return flows used in the rout

ing are listed in Table 6 of· Appendix A• The unmeasured stream flow

contributions are itemized in Table 16•

. The consumptive use of irrigation water by crops and non

cropped areas in the sections are listed in Table 12. The depletion

by water surtaceevaporation and vegetative growth along the All

American Canal between Imperial Dam and Pilot Knob is listed in a

footnote to Table 13.

Stream depletions by reservoir evaporation and changes

in surface and bank storage are itemized in Tables 8 and II.

Depletions by ground-water basins are listed in Table 4.

Transbas1n exports are summarized in a tabulation in the

analyses section 01' this report in connection with stream depletions

by transbasin diversions.

Channel losses in the river sections are itemized in

Table 14.



'.

'rhe detailed analysis of historic contributions by states to

gether with explanatory notes for each item in the routing is g1ven

io Table 22 at the end of this section of the, report. Accompanying

Table 11 summarizes the average annual historic flows at state lines

for the 1914-1945 period.

The channel losses on water conveyed out of the states to the

Limitrophe Section at the International Boundary were prorated

among the contributors on the basis of the proportionate part of

the total water transported through the downstream channel sections.

3. Virgin Contributions

The 19l4-l945 average annual virgin stream flow contributions

at selected gages, state lines, and downstream points to the Inter

national Boundary were computed by adding the upstream man-made

stream depletions to the historic contributions at the gages in the

headwaters of the tributaries of the Lower Colorado River and routing

the resultant undepleted stream flows downstream together with the

incremental unmeasured inflows between points.

Historic and virgin channel losses from water surface evapora

tion and river bottom growth 1n the several river sections are

itemized in Table 14 together with the salvages and increased

losses under historic conditions as compared with virgin conditions.

Salvaged channel losses from water surface evaporation in

stream sections were prorated among the contributors on the basis

of the respective undepleted volumes conveyed in the sections.
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Table 17
LOWER COLORADO RIVER BASIN

Average Annual Historic Contributions at State Lines
for 1914-1945 Period

1,000 Acre-feet

o

116.2

6.1
114.4
120.5

4.3

18.4
7.2

155.0
61.0
27·3
22.4

284.1

291.3 .
7.2

381.0
29.3
45.3

135·2
372.8
207.3

1,170.9
111.4

1,059.5

ARIZONA
Little Colorado River at mouth
Bright Angel Creek near Grand Canyon
Virgin River at Littlefield
Bill Williams River at Planet
Gila River near Dome
Ungaged area tributary to Colorado River

Subtotal
Less Arizona share of main stem channel losses within State

Net contribution at State line
CALIFORNIA

Stream depletions by California in area tributary to the Colorado
River exceed contributions by 2,557,000 acre-feet a year

Net contribution at State line
NEVADA

Virgin River at Littlefield
Ungaged area tributary to Colorado River

Subtotal
Less Nevada share of main stem channel losses within State

Net contribution at State, line
NEW MEXICO

Zuni River at Black Rock
Puerco River at Gallup
Gila River below Blue Creek, near Virden
San Francisco River near Glenwood
Ungaged area tributary to Little Colorado River
Ungaged area tributary to Gila River

Subtotal .
Less channel losses within State downstream from

gaging stations
Net contribution at State line

UTAH
--virgin River at Littlefield

Ungaged area tributary to Colorado River
Net contribution at State line

MEXICO
San Pedro River at Palominas, Arizona
Area tributary to San Pedro River downstream from Palominas
Santa Cruz River near Nogales, Arizona
Area tributary to Santa Cruz River downstream from Nogales
Area tributary to Gila River between Gillespie Dam and Dome

Net iDflow to the United States from Mexico
UNDISTRIBUTED

Historic contribution 'of Colorado River at Lee Ferry

Sum of contributions at State lines

190.1

26.1
3.6
8.6
'1.8

.2
40.3

13,788.6

15,478.8



Salvages of channel losses caused by the replacement of native.

vegetation by crops and other beneficial uses were credited to the

state in which the replacement occurred.

The decreased or increased channel losses caused by na~ive growth

changes in the river bottoms and the flood plains were credited or

charged 'to the state in which the change occurred. If these changes

in channel losses were in sections on the Colorado River between two

states, the increased or decreased losses were apportioned equally

between the two states.

Thus, the virgin channel losses apportioned to a state were. .

the apportioned historic channel losses plus salvaged channel losses

from water surface evaporation, plUS salvaged channel losses from

replaceIllent of native vegetation, plus or minus the changes in losses

because of native growth changes in the channels.

The detailed analysis ot virgin contributions by states to

gether with explanatory notes for each item in the routing is given

in Table 23 at the end of this section of the report.

Accompanying Table 18 summarizes the average annual virgin

flows at state lines In the Lower Colorado River Basin for the 1914

194.5 period.

4. Summary

The 1914-1945 average annual water contributions by the states

and Mexico in the Lower Colorado River Basin for historic and virgin

flow conditions are summarized in accompanying Table 19.

·The 1914-1945 average annual man-made stream depletions by states

and Mexico at selected gaging stations and division points in the Lower

Colorado River Basin are listed in accompanying Table 20.
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Table 18
LOWER COLORADO RIVER BASIN

Average Annual Virgin Contributions at State Lines
Based on 1914-1945 Period

11 000 acre-feet

16.1

16.2
.1

311.5
14.4

23·5
8.6

157.3
63.4
31.6
27.1

131.8

214.8
17.1

297.1

23109

431.5
29.3
45.9

139.0
1,310.2

411.6
2,367.5

191.5
2,176.0

ARIZONA-
Little Colorado River at mouth
Bright Angel Creek near Grand-canyon
Virgin River at Littlefield
Bill Williams River at Planet
Gila River near Dome
Ungaged area tributary to Colorado River

Subtotal
Less Arizona share of main stem chancel losses within State

Net virgin contribution at State line
CALIFORNIA

Ungaged area tributary to Colorado River
Less california share of channel losses within State

Net virgin contribution at State line
NEVADA

Virgin River at Littlefield, Arizona
Ungaged area tributary to Colorado River

Subtotal
Less Nevada share of main stem channel losses within State

Net virgin contribution at State line
NEW MEXIC'-,

Zuni 1-:"-' ·'.1r at Black Rock
PuC'"r-j River at Gallup
Gila River belOYT Blue Creek, near Virden
San Francisco'River near Glenwood
Ungaged area tributary to Little Colorado River
Vngaged area tributary to Gila River

Subtotal
Less channel losses within State downstream from

gaging stations
Net virgin contribution at State line

UTAH
Virgin River at Littlefield, Arizona

Ungaged area tributary to Colorado River
Net virgin contribution at State line

MEXICC
3&0, 'Pe<u'o River at Palominas, Arizona 27.?
Area tributary to San Pedro River downstream from Pa10minas 3.6
Santa Cruz Ri~Ter near Nogales, Arizona 14.0
Area tributarJ 'to Santa Cruz River downstream from Nogales J.B
,'¥.";:.a tributary to Gila River between Gillespie Dam and Dome ,;-~

:>~:"\, \r';rL':~.n inflow to the United States from Mexico --rr:t\;t
UJ'.iDISTHIBUTlm
v~~incontr-ibutiol'l of Colorado River at Lee Ferry

.e

...
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Table 19
LOWER COLORADO RIVER BASIN

Average Annual Water Contributions by States and. Mexico

Based 'on 1914-1945 period ,Unit: 1,000 Acre-feet
Cali- New ,Vn-

I Arizona forniaNevada Mexico Utah Mexico distributed ,Total
\ HISTORIC CONTRIBUTIONS ' - -

!I. Historic contribution bY' Upper Basin at Lee Ferry.
2/ Includes channel losses of 1,156,800 acre-feet; main stream reservoir depletions of 1,175,100 acre-feet;
- and strep.~ depletions by California of 2,557,000 acre-feet in excess of California contributions.JJ Virgin contribution by Upper Basin at Lee Ferry. .

Virgin contributions at state lines 2,176.0 16.1 131.8 297.1 231.9 46.8 }/ 15,638.5 18,538.2

out of state channel losses ° 0 8.9 187•.2 21.5 311-.4 1,313.6 1,565.6

Virgin contributions at Inter- 2,176.0 16.1 122.9 109.9 210.4 12.11- 111-,324.9 16,972.6
na.tional Boundary

Percent 12~~ _.O.JO__O.lg __0--..62_l.g4__0.Q1 §l!.40

~

i
>
~
~

I
(')
o

~....
[

._f!
o

'J:j
rJl

~
t/)
et
~
m
S\)

a
~
~
O'
o

100.00

100.00.86.03

0 116.2. 284-.1 190.1 40.3 Y 13,788.6 15,478.8

0 8.2 184.1 19.9 33.2 gl 11.,888.9 5,134.3 .

0 108.0 100.0 170.2 7.1 8,899.7 10,344.5

~-- -_••--- ---------- ------ ... -_.._-- -- --- -------r

VIRGIN COmmOTIONS

o

10.24 0 1.04 0.97 .1•.65 0.07

1,059.5

Out of state channel losses

Historic contributions at Inter
national BoundarY'

Historic contributions at state lines 1,059.5

__~Percent

~
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Table 20

fl.OWER COLORADO RIVER BASIN
Man-Made stream Depletions at Selected Gagins Stations and Division Points I

IAvet:ag~ annual_~e~etio!!:S __ il1_1,OOO acre__feet _~_ October 1, 19l3-Beptember 30, 1945
Cali- New Undi-e- 00

station or division int Arizona tornia Nevada Mexico Utah }..lexico tributed Total c+
'1

Colorado Hiver at Lee Ferry depletion ° 0 0 0 0 0 0 1, 9.9
(l)

~by Upper Badn)
t::l

Little Colorado River above Zuni River, 23.0 0 0 0 0 0 0 23·0 CD

near Hunt, Arizona
ItS....

Zuni River at New Mex.-Ariz. State line 0 0 0 5.1 0 ° ° 5·1
(l)
c+

Litt1e Colorado River near Hunt, Ariz. 23.0 0 0 0 0 0 28.1
....

5.1 0

Little Colorado River near Woodruff, Ariz. 32.5 0 ° 5.1 0 0 0 37.6
l:S
til

Puerco River at New Mex. -Ariz . State line 0 0 0 1.4 0 0 0 1.4 t:b

Little Colorado River at Grand Falls, Ariz. 49.3 0 ° 6.5 0 0 0 55.8
c+
t/.)

Little Colorado River at mouth 50.5 0 0 6.5 0 0 0 57.0 C1l

... Colorado River near Grand canyon, Ariz. 50·5 0 ° 6.5 0 ° 1,849.7 1,906.7 Ii'
0

04='"' Virgin River at Littletield,Arizona .6 0 ° 0 34.5 0 ° 35·1 c+
\0 C1l

Colorado River below Hoover Dam,Ariz.-Nev. 51~2 0 14.2 6.5 41.8 ° 2,962.8 3,082.5 ~

Colorado River near Topock, Arizona 10.3 13·3 15.6 6.4 41.5 0 2,943.0 3,090.1 i
Bill Williams River at Planet, Arizona 3.8 ° 0 0 ° 0 ° 3.8 ~....
Gila River at New Mex.-Arlz. state line 0 ° ° 4.1 0 0 0 4.1 ~
San Francisco River at New MEix.-Ariz. 0 0 ° 2.4 0 0 0 2.4 tr.l

state line c+-

Gila River at head. of Sarford Valley, 14.5 0 6.5 0 0 0 21.0
I»

0 c+-....
near Solomon, Arizona g

Gila River at Calva, Arizona 73·0 0 0 6.5 0 0 0 79.5 /Xl

San Pedro River at Palominas, Arizona ° ° 0 0 0 1.1 0 1.1 ID

Gila River at Kelvin, Arizona 104.3 0 0 6.5 0 1.1 0 111.9 g,
Santa Cruz River nea.r Nogales, Arizona .6 ° 0 ° 0 5.4 ° 6.0 tl....
Santa Cruz River at Rillito, Arizona 10.0 '0 0 0 0 4.5 0 14.5 <;.....
Salt River at Granite Reef Dam, Ariz. 92.0 0 0 0 0 0 0 92·0 fll.....
Gila River at Gillespie Dam, Ariz. 1,069.7 0 0 5.2 0 5.5 0 1,080.4 g
Gila River near Dome, Arizona 937.4 0 0 4.0 0 5.3 0 946.7 "d
Colorado River within Limitrophe Section 1,116.5 2,524.0 14.9 9·9 40.2 5.3 2,911.36,628.1 0....

at International Boundary~__ _ __ ~ ___ t::s
-_._~-

~--- ~
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Stream flow stations or division points
in downstream order from Lee Ferry

Table 21 Sheet 1 of 2
LOWER COLORADO RIVER BASIN

Undepleted Stream Flow at Selected Gaging Stations and Division Points

Average annual stream rlow in 1,000 acre-feet based on 1914-1945 period.
Drainage areas in square miles and runoff rate in acre-feet asguare mile.

Average Undepleted
virgin Drainage runoff
flow area rate-

Colorado River at Lee Ferry, Arizona 1:..1 15,638.5 109,45$

Little Colorado River at St. Johns, Ariz. 26.6 941
Little Colorado River above Zuni River, 31.1 3,685

near Hunt, Arizona

Zuni River at Black Rock, New Mexico 23.5 692
Zuni River at New Mex.-Ariz. state line 17.8 1,075
Zuni River at mouth 20.4 2,577

Little Colorado River near Hunt, Arizona 51.2 6,281
Silver Creek near Woodruff, Arizona 31.6 942
L1ttle .Colorado River near Woodruff, Ariz. 95·7 . 8,101

Puerco River at Gallup, New Mexico 8.6 558
Puerco River at New Mex. -Ariz. state line 14.9 1,083-/ Puerco River near Adamana, Arizona 57.1 2,757
Puerco River at mouth 58.5 3,107

Little Colorado River at Grand Falls, Ariz. 307.9 21,178
Moenkopi Wash near Tuba, Arizona 17.0 2,486
Little Colorado River at mouth 470.4 26,906

Colorado River near Grand Ge.nyon, Arizona 16,110.8 137,772

Bright Angel Creek near Grand canyon, Ariz. 29.3 100

Virgin River at Littlefield, Arizona 266.8 5,092

Colorado River below Boover Dam; Ariz.-Nev. 16,776.5 167,750

142.9

28.3
8.4

34.0
16.6
7·9

8.2
33·5
U.8

15.4
13.8
20.7
18.8

14.5
6.8

17·5

116.9

293.0

52.4

100.0

San Francisco River near Glenwood, New Mex. 67.1
Sao Francisco River at New Mex.-Ariz.State line 76.7
Sao Francisco River at Clifton, Arizona 168.8

16,422.4 172,257Colorado River near Topock, Arizona

Bill Williams River at Planet, Arizona

Gila River below Blue Creek, near Virden,
liew Mexico

Gila River at New Mex.-Ariz. state line
Gila River near Clifton, Arizona

139.0

157.3

156.4
169.0

5,144

3,218

.3,363
4,037

1,664
1,917
2,789

95·3

27·0

48.9

46.5
41.9

40.3
40.0
60.5
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Table 21 (Continued) Sheet 2 of 2
LOWER COLORADO RrVER BASIN

Undepleted Stream Flow at Selected Gaging Stations and Division Points

Average annual
Drainage.areas

stream flow in 1,000 acre-feet based on 1914-1945 period.
in square miles and runoff rate in acre-feet a square mile~

Streamflow stations or division points
in downstream order from Lee. Ferry

Average Undepleted
virgin Drainage runoff
flow area rate

16,972.6 242,983

Gila River at head of Safford Valley
near Solomon, Arizona

San Simon Creek at New Mex.-Ariz.State line
Ban Simon Creek near Solomon, Arizona

Gila River at Calva, Arizona
San Carlos River near Peridot, Arizona
G11a River below Coolidge Dam, Arizona

San Pedro River at Palominaa, Arizona
San Pedro River at Charleston, Arizona
San Pedro River near Maromoth, Arizona

Gila River at Kelvin, Arizona

Santa Cruz River near Nogales, Arizona
Santa Cruz River at Rillito, Arizona

Salt River near Roosevelt, Arizona
Tonto Creek near Roosevelt, Arizona
Verde River below Bartlett Dam, Ariz. y
Salt River at Granite Reef Dam, Arizona

Ague. Fria River at Lake Pleasant Datri, Ariz.

Gila River at Gillespie Dam, Ariz.
Gila River near Dome, Arizona

Colorado River within Limitrophe Section
at International Boundary

3·5
14.4

382.5
51.4

425.8

31.1
55.6
73.6

546.8

21.2
44.2

710.3
108.4
544.3

1,423.8

129·5

1,792.8
1,403.6

622
2,276

11,492
1,038

12,889

741
1,216
3,601

16,031

542
3,523

4,306
841

6,159
12,907

1,459

49,626
58,084

50.2

5.6
6.3

33.3
49.5
33·0

42.0
45.7
20.4

30·3

39.1
12.5

165.0
128.9
88.4-

110·3

88.8

36.1
24.2

69.9

Y Flow from "Final Report, Engineering Advisory Committee to Upper
Colorado River Basin Compact COlll1'llission", November 29, 1948.

g/ The runoff data listed for this station are based on the combination
of the published records for the gaging sites near McDowell, above
Camp Creek, and below Bartlett Dam under the assumption that the
records at the several sites are comparable.
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Table 22 (Continued Sheet 2 of 11
LOWER COLORADO RIVER BASIN

Analysis of Contributions by States Based on Mean Historic Runoff
For the 1914-1945 Period

Unit: 1,OOO~c:re-feet
Call:'" -.----- BeY Undis-

River section Item .Arizona tornia Be.vada Mexico Utah Mexico tributed Total

LITTLE COLORADO RIVER FR~ GAGE ABOVE ZUB! RIVER TO GAGE NEAR HUNTI ARIZONA

Estimated intlow excluding Zuni River 19 0.1 0 0 0 0 0 0 0.1
Volumes C':onveyed to gage near Runt 20 7.7 0 0 15.8 0 0 0 23·5 t:O

Charmel losses to gage near Hunt 21 $ .1 0 0 ¢ ·3 0 0 0 0.4 0
~

Little· Colorado River near Runt, Ariz. 22 7.6 0 0 15·5 0 0 0 23.1 ~
p

LITrLE COLORADO RIVER FROM GAGE· NEAR HUNT TO GAGE NEAR WOODRUFF, ARIZONA
~... .
~V1

.j::"'

Silver Creek near Woodruff, Arizona 23 23.1 0 0 0 0 0 0 23.1 :I:

Estimated IntlOV, Hunt to WoodrUff 24 16.3 0 0 0 0 0 0 16.3 tt
Consumptive use, Hunt to WoodrUft 25 1.0 0 0 0 0 0 0 1.0 p

Volumes conveyed, Hunt to Woodruff" 26 46.0 0 0 15·5 0 0 0 61.5 IXl....
Channel losses, Hunt to Woodruff 27 $ 205 0 0 ¢ .9 0 0 0 3.4 ~

Little Colorado River near Woodrutt,Ariz. 28 4305 0 0 14.6 0 0 0 58.1 g....
PUERCO RIVER FROM GALLUP,_Nl!:WME~+COLTO NEW MEXICO-ARIZO.NA STATE LINE

n
!:tl
~

Puerco River at Gallup, New Mexico 29 0 0 0 7.2 0 0 0 7·2 g
I1l

Estimated inflow, Gallup to State line 30 0 0 0 6.5 0 0 0 6.5 t;

Volumes conveyed, Gallup to State line 31 0 0 0 13.7 0 0 0 13.7
Channel losses, Gallup to State line 32 0 0 0 $ .2 0 0 0 .2
Puerco River at New Mex.-Ariz.State line 33 0 0 0 13·5 0 0 0 13·5

PUERCO RIVER FROM NEW MEXICO-ARIZONA STATE LINE TO GAGE W..AR ADAMANA, ARIZONA

Estimated inflow, State line to Adamana 34 30.5 0 0 13.0 0 0 0 43.5
Consumptive use, State line to Adamana 35 .9 0 0 0 0 0 0 .9
Volumes conveyed, State line to Adamana 36 29.6 0 0 26.5 0 0 0 56.1
Channel losses, State line to Adamana 37 $ 0.5 0 0 ¢ C?5 0 0 0 1.0
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Table 22 (Continued)
LOWER COLORADO RIVER BASIN

Analysis of Contributions by-States Based on Mean Historic Runoff
For the 1914.-1945 Period

e

Sheet 3 of 11

Unit: 1,OOOacre-feet

.River section
CaU~- "Be" Und1e-

Item Arizona fornia Nevada Mexico Utah Mexico triblited Total

PW....RCO RIVER FROM GAGENEARADAMANA TO MOUTH

Estimated inflOW, Adamana to mouth 39 3.3 0 0 0 0 0 0 3.3
Volumes conveyed, Adame-ns. to mouth 40 32.4 0 0 26.0 0 0 ° 58.4
Channel losses, Adamana to mouth 41 :9 1.1 0 0 ¢ .8 0 0 0 1.9 ~

Puerco River at mouth 42 31.3 0 0 25·2 0 0 0 56.5 ~.....

LITTLE COLORADO RIVER FROM GAGlS NEAR WOODRUFF TO GRAIIDFALLS, ARIZONA
6i
~

~ Chevelon Fork near Winslow, Arizona 43 45.3 0 ° 0 0 0 0 45.3 :g
Vl

Clear Creek near WinsloW', Arizona 44 77.0 0 0 ° 0 0 0 77.0 m
Estimated inflow, Woodruff to Grand Falla 45 78.7 0 0 0 0 0 0 78.7 p

Consumptive use, Woodruff'to Grand Falls 46 8.1 0 0 0 0 0 0 8.1 ~

Reservoir evaporation depletion 47 3.4 0 0 0 0 0 0 3.4 ~

Volumes conveyed to Grand Falls 48 264.3 0 0 39.8 0 0 ° 304.1 ~

Channe1 losses, Woodru:ft to Grand Falls 49 $ 45.2 0 0 ¢ 6.8 0 0 0 52.0 ~

Little Colorado River at Grand Falls,Ariz.. 50 219·1 0 0 33.0 0 0 0 252.1 ~
~

LITTLE COLORADO RIVER FROM GRAND FALLS TO NOUTH
g
H:J
I;

Moenkopi Wash near Tuba, Arizona 51 15.7 0 0 0 0 0 0 15·7
Estimated inflow, Gra.nd 1'"'8118 to mouth 52 153.4 0 0 0 0 0 0 153.4
Volumes conveyed, GrandFalls to Jtouth 53 388.2 0 0 33.0 0 0 0 421.2
Channelloases, Grand Falls to mouth 54 $ 7.2 0 0 ¢ .6 0 0 0 7.8
Little Colo~ado River at mouth 55 381.0 0 0 32.4 0 0 0 413.4

HISTORIC CONTRIBUTION OF COLOHJillO RIVER AT L~ FERRY, ARIZONA

Colorado River s,t Le.e Ferry, Arizona. 56 - - - - - - 13,788.6 13,788.6
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Unit: 1,000 Acre-feet

,tt It

Table 22 (Continued)
LOwER COLORADO RIVER BASIN

Analysis ofCoIltributionsby States-Based on Mean Historic Runoff
. For the 1914-1945 Period -

•
Sheet 5 01' 11

River section
Ca1i- New Undis-

Item Arizona fornie. Nevada Mexico Utah JiJeJd.co' tributed Total

GIM_:RIY~JLFR~GAGENEAR_VIS.DE~,_!fEW.MEXICQ,TO NEW MEXICO-ARIZONA STATE LIRE ~ __~

GIIA RIVER FROM NEW MEXICO-ARIZONA STATE LIliE TO GAGE NEAR CLIFTON, ARIZONA

Estimated inflow, state line to Clifton 83 17.7 0 0
Consumptive use, state line to Clifton 84. 9.0 0 0
Volumes conve7ed, State line to Clifton 85 8.7 0 0
Channel losses, State line to Clitton 86 $"3 0 0
Gila River near Clifton, Arizona 87 8.4 00

I-'
.n
~

Gila River below Blue Creek, near Virden
Estimated inflow, Virden to state line
Consumptive use, Virden to state iine
Volumes conveyed, Virden to State line
Channel loases, Virden to state line
Gila River at New Mex.-Ariz. State line

77
78
79
80
81
82

o
o
o
o
o
o

o
o
o
o
o
o

o
o
o
o
o
o

155.0
4.9
4.7

155.2
$-2.9
152.3

4,,9
o

157.2
¢ 5.0
152.2

o
o
o
o
o
o

o
o
o
o
o

o
o
o
o
o
o

o
o
o
o
o

o
o
o
o
o
o

o
o
o
o
o

~
155·0 :;

4.9 o::J

4.7 ~
155.2 Ii!::

2.9 III

152.3 ~
e:
~

22.6 ~
9.0 0

165.9 if
5.3 I:l

160.6 ~

SAN FRANCISCO RIVER FROM GAGE. NEAR GLEIWOOD, lEW MEXICO; TO lEW MEXICO-ARIZOBA STATE LIKE

San Francisco River near Glenwood
Estimated iXlflow1 Glenwood to State line
Volumes conve7ed, Gleinrood to State Itne
Channel losses, Glenwood to State line
San Francisco Hiver at state line

88
89
90
91
92"

3·7
o
3.1
o
3.7

o
o
o
o
o

o
o
o
o
o

61.0
10.2
71.2
$ .6
70.6

o
o
o
o
o

o
o
o
o
o

o
o
o
o
o

64.7
1002
74.9

.6
7403

SAN FRABCISCORIVER .FROMNEW MEXICO-ARIZONA. STATE LINE TO GAGE AT CLIFTON, ARIZONA

Estimated iXlflov, state line to Clifton
COD.sWnptive uses 1 State line to Clifton
Volumes conve7ed, state line to C111'1;on
Channel losses, State line to Clifton.

93 87.8
94 5.3
95 86.2
96 $ .6

o
o
o
o

o
o
o
o

5.8
o

76..4
• .6

o
o
o
o

o
o
o
o

o
o
o
o

9306
503

~6206

102
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Cali:'~-~ ~ --I'e¥- .Und1a-
River section Item Arizona -roruia Nevada· Mexico Utah Mexico tributedTotal

GIIA RIVER FROM GAGE NEAR CLIFTON, ARIZONA, TOlIEAD .OF SAFFORD VALLEY p' ARIZOBA

Imported va:ter from Black River 98 .2 0 0 0 0 0 0 .2
Estimated inflow, Clifton to Satford Valley 99 62.9 0 0 ° 0 0 0 62.9
Consumptive use, Clitton to Saftord ValleT 100 5.9 0 0 0 0 0 0 5.9
Vol~es conveTed,Cli:fton to Saf'ford Valley 101 151.2 0 0 228.0 0 0 0 319.2
Channel losses, Clifton to Safford Valley 102 $ .4 0 0 ~ .6 0 0 0 1.0
Gila River at head. ot Safford Va1ley,Ariz. 103 150.8 0 ° 227.4 ° 0 0 378.2

SAN SIMON' CREEK FE.OM NEW MEXICO-ARIZONA STATELIBE TO GAGE mEARSOLOMOll, ARIZONA

San Simon Creek at New Mex.-Ariz.State line 104 2.1 0 0 1.3 0 0 0 3.4
Estimated inflow, State line t.o SolollOn 105 11.5 0 0 0 0 0 0 11.5
COllSumptive use, State line to Solomon 106 1.9 ° 0 0 0 0 0 1,,9
Volumes conveyed, State line to Solomon 107 11.7 0 0 1.3 0 0 0 13.0
Channel losses, State line to Solomon lOS $ ,,5 0 0 ~ .1. 0 0 0 .6
San Simon Creek near SolOmon, Arizona 109 11.2 0 0 1.2 0 0 0 12.4

GIlA RIVF..R FROM HEAD OF SAFFORD VALLEY TO GAGE AT CALVA, ARIZONA

Est1mated inflow, head of valley to calva 110 20.3 0 0 0 0 0 0 20.3
Reservoir evaporation depletion 111 .2 0 0 0 0 0 0 ..2
Consumptive use, head of valley to Calva 112 61,,8 0 0 0 0 0 0 61.8
Volumes conveyed, bead o-r valley to calva 113 120.3 0 0 228.6 0 0 0 348.9
Channel losses, head of' valley to Calva 114 $15.8 0 0 ¢30.1 0 0 0 45 .. 9
Gila River at Calva, Arizona 115 104 •.5 ° 0 198.5 0 0 0 303.0
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Table 22 (Continued) Sheet 8 of 11

LOWER COLORADO RIVER BASIN
Analysis of Contributions by states Based on Mean Historic Runoff

For the 1914-1945 Period
Unit: 1,000 acre-feet

Calr=- --~---- -SeW-- --- Undis-
River section Item Arizona fornia Nevada Mexico Utah Mexico tributed . Total

GlIA RIVER FROM CooUDGE DAM TO GAGE AT KELVIN; ARIZONA

Estimated inflow, Coolidge Dam to Kelvin 135 75·2 0 0 0 0 0 0 75·2 l:D
0

Consumptive use, Coolidge Dam to Kelvin 136 10.5 0 0 0 0 0 0 10.5 ~,cot
Volumes conveyed, Coolidge Dam to Kelvin 137 256.5 0 0 186.4 0 14.2 0 457.1 ....

&.Channel losses, Coolidge Dam to Kelvin 138 $15.2 0 0 ¢ 5·2 0 ¢ 1.8 0 22.2
Gila River at Kelvin, Arizona 139 241.3 0 0 181.2 0 12.4 0 434.. 9 ~

SANTA CRUZ RIVER FROM GAGE NEAR NOGALES, ARIZONAjTO GAGE AT RILLITO, ARIZONA
if
~

I,
Santa Cruz River near Nogales, Arizona 140 6.6 0 0 0 0 8.6 0 15.2 ~)

Water obtained ·from average depletion of 141 ·20.8 0 0 0 0 0 0 20.8 01
C'I

ground-water basin in Santa Cruz and
0
t;

Pima Counties
t-
el

Estimated inflow, Nogales to Rillito 142 83.2 0 0 0 0 1.8 0 85 .. 0 !;l

Consumptive use, Nogales to Rillito 143 66.6 0 0 0 0 0 0 66.6 €
Volumes conveyed, Nogales to Rillito 144 4400 0 0 0 0 10.4 0 54.. 4 ~

to
Channel losses, Nogales to Rillito 145 $20.0 0 0 0 0 ¢ 407 0 24.7
Santa Cruz River at Rillito, Arizona 146 24.0 0 0 0 0 5·7 0 2907

SALT RIVER FROM ABOVE ROOSEVELT RESERVOIR TO GRANITE REEF DAM, ARIZONA

Salt River near Roosevelt, Arizona 147 706.5 0 0 0 0 0 0 706.. 5
Tonto Creek near Roosevelt, Arizona 148 107.9 0 0 0 0 0 0 107·9
Verde River below Bartlett Dam, Arizona 149 522.4 0 0 0 0 0 0 522.4
Estimated inflow to Granite Reef Dam 150 100.2 0 0 0 0 0 0 100.2
Consumptive use, Roosevelt to Granite Reef 151 ·3 0 0 0 0 0 0 .3
Export diversions for City of Phoenix 152 10.2 0 0 0 0 0 0 10.2
Reservoir evaporation depletions from 153 27.0 0 0 0 0 0 0 27·0

~g'+ RivA~RAaA~,rni~ ava+Am

- ----



e e e

Table 22 '(Continued) , Sheet 9 of 11
LOWER COLORADO RIVER BASIB

Analysis of Contributions by States Based on Mean Historic Runoff
For the 191Jt.-19Jt.5Period

Unit:· 1,000 acre-feet
Cal1- New Undis-

River section Item Arizona fornia Nevada Mexico Utah Mexico tributed Total

SALT RIVER FROM ABOVE ROOSEVELT RESERVOIR TO GRANITE REEF DAM, ARIZONA (Continued)

Accretions of surface storage in Salt River 154 24.6 0 0 0 0 0 0 24.6
Reservoir system ....

Bank storage in Salt River Reservoir system 155 3.6 0 0 0 0 0 0 3.6 ~
Volumes conveyed to Granite Reef Dam 156 1,371.3 0 0 0 0 0 -0 1,311.3 ~
Channel losses to Granite -Reef Dam 157 :$ 39~5 0 '0 0 0 0 0 39.5 &
Salt River at Granite Reef Dam, Arizona 158 1,331.8 0 0 0 0 0 0 1,331.8 (

t

.J
GlIA RIVER FROM GAGE AT KELVIN TO GILLESPIE DAM, ARIZONA

" 128.3 128.3.. Agua Fria River at Lake Pleasant Dam 159 0 0 0 0 0 0
Import diversions for City of Phoenix 152 10.2 0 0 0 0 0 0 10.2
Water obtairted from average depletion of 160 133.6 0 0 0 0 0 0 133.6

ground-water basin in this stream section
Estimated inflow_to Gillespie Dam 161 94.7 0 0 0 0 0 0 94,,7
Lake Pleasant evaporation depletion 162 2.9 0 0 0 0 0 0 2·9
Accretion of surface storage in~ke Pleasant 163 .4 0 0 0 0 0 0 .4
Picacho Reservoir evaporation depletion 164 8.3 0 0 0 0 0 0 8.3
Consumptive use in this stream section 165 1,011.2 0 0 0 0 0 0 1,011.2
Volumes conveyed to Gillespie Dam 166 881.1 0 0 181.2 0 18.1 0 1,080.4
Channel losses to Gillespie Dam 161 $300.1 0 0 ¢ 61.1 0 ¢ 6.2 0 368.0
Gila River at Gillespie Dam, Arizona 168 581.0 0 0 119.5 0 11.9 0 112.4
Diversions by Gillespie Canal 169 63.2 0 0 0 0 0 0 63.2
Diversions by Enterprise Canal 170 1.7 0 0 0 0 0 0 7.7
Gila River below Gillespie Dam, Arizona 171 510.1 0- 0 119.5 0 11.9 0 641.5



Unit: 1,000 acre-feet
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Table 22 (Continued)

LOWER COLORADO RIVER BASIN
Analysis at Contributions by States Based on Mean Historic Runoff

For the 1914-1945 Period. . .

e

Sheet 10 of 11

River section
Ca11:"--- -Nev Undis-

. Item Arizona tornia Nevada Mexico Utah Mexico tribtlted Total

GIIA RIVER FROM GILLESPIE DAM TO GAGE NEAR DOME, ARIZONA

Water obtained from average depletion of 172 21.9 0 0 0 0 0 0 21.9
ground-water basin in this stream section

Estimated inflow, Gillespie Dam to Dome 113 29.7 0 0 0 0 .2 0 29.9 g
Consumptive USE'l, Gillespie Dam to Dome 174 49.4 0 0 0 0 0 0 49.4 .~
Volumes conveyed, Gillespie Dam to Dome 175 583.2 0 0 119.5 0 12.1 0 114.8 ~
Channel 10esee, Gillespie Dam to Dome 176 $210.4 0 0 ;43.1 0 ;4.!t- 0 257.9 m
Gila River near Dome, Arizona 177 372.8 0 O' 16.4 0 7.7 0 456.9 a.

:ar:

l;\ COLORADO RIVER nOV, (lAGE NEAR TOPOCK TO UMITROPBE SECTION AT INTERNATIONAL BOUNDARY (I)

~ro
Bill Williams Riv~r at Planet, Arizona. 178 135·2 0 0 0 0 0 0 135·2 ~
Estfmated inflow, Topock to Limitrophe Section 179 1~.4 12.1 0- 0 0 0 0 31·5 g
Consumptive use, Topock to Limitrophe Section 180 196.0 139.2 0 0 0 0 0 335·2 ..,
If'ransbas1n export diver!1ions 181 0 2,432.0 0 0 0 0 0 2,432.0 ~
Reservoir evaporation d~p1etions 182 0 0 0 0 0 0 3602 36.2 tlI
Acc:-etion of surface storage in Havasu Lake 183 0 0 0 0 0 0 2100 21.0

~Bank storage in Havasu Lake 184 0 0 0 0 0 0 2.6 2.6
Volumes conveyed, 'ropock to Limitrophe 185 1,139.8 0 116.2 107.6 183.1 7.7 9,574.5 1l,128.9 ...

Section
Channel losses, Topock to. Limitrophe Section 186 $ 80.3 0 ¢ 8.2 ; 7.6 ;12.9 ;.6 ; 674.8 784.. 4
Historic flow, Colorado River within 187 1,059.5 '0 108.0 100.0 170.2 7.1 8,899.7 10,34405

Limitrophe Section at International Boundary



e • e

Table 22· (continued) Sheet 11 of 11
LOWER .COLORADO RIVER BASIN

. .Al1.a.l.ys.1s 01' CoptributiQns by Steates. Based o~ Mefl,n Historic Runoff'
For the 1914--1945 Period
. . Unit: lzOOO acre-teet

Cal1- New UBdis-
River section Item Arizona fomia Nevada Mexico Utah Mexico tributed Total

G
~

Losses within state.
Losses out of state.

l:t'. 86 0Sum of' measured contributions trom the 188 ... - - - - - - 10,3.3 s::
United states within the L1mitrophe ~
Section ~

Estimat~ inflow, Yuma to Llmitrophe Section 189 - - - - ... - - .1 ~
Volumes conveyed ~oLimitrophe Section 190 - - - - - - - 10,387.0
Channel losses, Yuma to Limitrophe Section 191 - - - - ... - - 42.5 if
Historic flow, Colorado River within 192 - - - - - - - 10,344.5 m

Limitrophe Section at International Bou~ . I:!I
. ....

III

[
()$.

rJ·

..
J\
\)
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Notes Accompa~ngTable 22
Analysis of Contributions by states Based on Mean Historic Runoff'f'or the 191"-1945 Period

e

~

l.temNo.

1. Total is the average annual historical flow at the gage at st• .fohns, Arizona (Appendix A, ob.eet 2 of
Table 6). The portion from New Mexico was estimated by applying the aVerage runoff rate a square mile
ot the san Francisco River near Glenwood" New Mexico, to the drainage area in New Mexico upstream from
the gage at st. Johns, Arizona. The Arizona portion was computed as the difference 1>etween the total
and the New Mexico portion.

2. The contribution from New Mexico tor this section is furnished by Carrizo Wash. Because of the
similarity of' watersheds, the runoff rate of the Zuni River downstream from Black Rock, NeW' Mexico,
was applied to the drainage area of Carrizo Wash excluding the closed basin of 830 square miles near
Quemado, New Mexico, and an additional 300 square miles in New Mexico. The 300 square iniles was con
sidered to be partially contributory and an estimated runoff rate of 25 percent of the Zuni River rate
was applied. New Mexico's contribution was computed to be 4,600 acre-·f'eet a year and the. contribution
from Carrizo Wash in Arizona was computed to be 1,800 acre-feet a year. The additional 4,100 acre-feet
apportioned to Arizona represents the inflow to the main stream section other than Carrizo Wash and was
estimated as the differential needed to balance the measured flow of the Little Colorado River above
Zuni River near Hunt, Arizona.

3. Consumptive use of irrigation water by crops and. noncropped areas in the Concho area (A-3-LC in Table 12);
all in Arizona.

4. Stream depletion by small reservoirs in this stream section (See Table 8); all in Arizona.

5. Item 1 plus Item 2 minus Items 3 and 4.

6. Channel losses in this section were estimated to average 7,000 acre-feet a year (See Table 14). On the
basis of proportional volumes conveyed, these losses were apportioned as 3,000 acre-feet to New Mexico
and 4;600 acre-feet to Arizona.

7. Item 5 minus Item 6 (See Appendix A, Sheet 3 of Table 6 for total).

r
ft
m

l!>
o
o
~
i
~
~

~
I;'

~
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It~m No.

B. Average annual historical:f"lowot the Zunl River at the gage at Black Rock, New Mexico (Appendix A,
Sheet 4 ot Table 6); all in New Mexico.·

11. Stream depletions by small reservoirs (see Table 8) ; all in New Mexico.

~
VI

9.

10.

The ditf'erential needed to balance the measuredf'lov ot the Little Colorado River near Runt, ArizODa,
was estimated to be 9,600 acre-feeta~ear.ProratiDgth1squantityon the basis of' drainage·area,
the contribution ot the area in New Mexico'be'tween Black Rock and the State line was computed to be
2,100 acre-feet a year. An areaot 207 square miles in Nev Mexico contributory to AtarqueCreek which
contributes to the Zuni River downstream ·tromthe State line was considered to contribute at a ra"te ar. 25
percent of the runoff rate of the balance of the watershed in the section upstream from the gage on the
Little Colorado River near Hunt to the gages" at Black Rock on the Zuni River and above Zuni River near
Runt on the Little Colorado River. ConSideration was given to this reduced rate in computing the normal
rate tor applica:tion to. the balance of the watershed.

Consumptive use ot irrigation water by crops andnoncropped areas; all in New Mexico. Table 12 lists
5,200 acre-feet tor NM-2-LC, Zuni River area in New Mexico. This total was distributed as 1,000 acre
feet upstream trom Black Rock and 4,200 acre:.teet in this river section from Black Rock to the New
Mexico-Arizona State line,.

~
CD

>g

I
.~
~
..:I
~
ti'
~

12. Item 8 plus Item 9 minus Items 10 and 11.

13. Channel losses (see Table 14); all in New Mexico.

14. Item 12 minus Item 13.

•15. The runoff rates determined by the method discussed in detail for Item 9 were applied· in this stream
section. On this basis, the annual contributions were computed to be 3,600 acre-feet from New Mexico
and 3,800 acre-feet from Arizona.

16. Item 14 Plus Item 15,.

17. Channel losses of 4,800 acre-feet a year were prorated between New Mexico and Arizona on the basis of'
the respective volumes conveyed (see Table 14 for total)&

18,. Item 16 minus Item 17.
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19. The rumf'f rate determined for Items 9 and. 15 ft8 applied to this draiDB8e area at 19 square miles; all
in Arizona. .

20. Item 7 plus ltelIJ.18 plus Item 19.

21-

22.

23.

211..

~ 25·C7\

26.

27.

28.

29.

'30.

Channel losses ot 400 acre-teet a year wer-e prorated between New Mexico and Arizona aD the basis of the
respective volumes conveyed (see Table l4.fortotal).

Item 20 minus Item 21 (see Appendix AI Sheet 5 of' Table 6 tor total).

Average annual historicaltlov of' Silver Creek at the gage near Woodruf'f (see Appendix A, Sheet 6 at
Table 6); all in Arizona. .

Computed as the differential needed to balance the measured flow of the Little Colorado River near
WoodruttadJus1#ed for depletions and. 'cbani1ellosses; all in Arizona.

CllIIlsumptive use of' irriga1#ion water by ~ro~and noncropped areas (A-5-LC, in Table 12); aU in Arizona.

Item 22 plus Items 23 and 24minusI'tem25.

Channel losses of 3,400 acre-feet a year in this section prorated between New M.exico and Arizona on 1#he
basis of the respee'tlvevolumes conveyed (see Table 14 :tor t01#al).

Item 26 minus Item 27 (see Appendix A,. Sheet 7 of' Table 6 for total).

Average annual historical flow of the Puerco River a1# the gage at Gallup (see AppendiX A, Sheet 8 at
Table 6) j all in New Mexico.

The contribution trom this drainage area was estimated by applying a runoff rate derived :trom precipita-·
1#ion correlation with the runof'f rate of the Puerco River at Gallup; a111n New Mexico.

i
III

5'

t
';t
i

!
ti'
18

310 Item 29 plus Item 30.

32. Channel losses in this section were all in New Mexico (see Table 14) •

... ") T-I-__ ?1 ...inn.. Tt....m ~~_
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Item No.

• e

34.

35.

36.

37.
~
-:I

38.

39.

'!'he contributiioi:l from tbat portion of the dra1nage area in New Mexico -and Arizona contributory to the
Puerco River upstream from Black Creek vas estimated by applying 'the runotfrate determined for Item 30
-to the respective drainage areas in Bew Mexico and Arizona. The average historical tlow ot Black creek
a1; mouth was estimated by correlattonof the flow of Puerco River at Gallup with a few. measured flows
of Black Creek obtained near the mouth' near Bouck, Arizona. The con'tribution from :Black' Creek was pro
rated between New Mexico and Arizona on· tqe -basis of the respeetive drainage areas. ~~ contnbutiion
from 'the drainage area from Black creek to the gage on' the Puerco Hiver near AeMga· (all in Arizona)
was estimated as 'the differential needed to balance the measured fl.ow-ue&r Adamana ac1.1U8ted for cbanDel
losses and' contributions trom. .upstream drainage areas. The 1;01;801 contributions from. New Mexico and
Arizona in this section were obtained from the sUJDlll8,tions ot the respective contributions f'romthe
three divisions. '

Consumptive use of irrigation water by crops and noncropped areas (A-6-tc 1n Table 12); all in Arizona.

Item 33 p1U8 Item 34 minus Item 35.

Channel losses of' 1,000 acre-teet a year were prorated between New Mexico and Arizona on the basis or
the respective volumes conveyed (see Table 14 tor total).

Item 36 minus Item 37 (see AppendiX A, Sheet 9 of Table 6 tor total).

The contribut.ion from the drainage -area from 'the gage near Adamana to the mouth of the Puerco R1ver ifas
estimated by applying the same runoff "-te that was determined for the section between Black. Creek and
Adamana and discussed under Item 34; all in Arizona. .

~
1:"
11l

fi"

t
&
1-3

-~

t;'

m

40. Item 38 plus Item 39.

41. Channel losses of 1,900 acre-teet a ;year were prorated between New Mexico and Arizona on the basis of'
the respective volumes conveyed '(see Table 14 tor to~l).

4.2. Item 40 minus Item 41.

43. Average annual his'torical flow of Cheve10n Fork at the gage near Winslow (see Appendix A, Sheet 10 of
Table 6); all in Arizona.

44. Average annual his'torica1 tlow of Clear Creek. at the gaae near Winslow (see Appendix A, Sheet 11 of
m_ .... _ I!'\
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Item No.

e 'e

Item 28 pl.1s Items 112, 43, 44, and 45 minus 11iems 46 and 47.

Streamdeple"tion oysmall reservoirs in th1sseetion (see Table 8); all in ArizODe-.

Average axmual historical tlow ot Moenkopi Wash at the gage near Tuba (see Appendix A, .Sheet 13 or
. Table 6); all in l\r1zon&.. .

45.

46.

47.

48.

49.

50.

~ 51..

52.

i
Ul

r:Estimated channel 108se8 of 52,000 acre-teet a ,.ear in this sectioDwere prorated beween New Mexico n
and Arizona on the oasis ot the respective volumes conveyecl (see Table 14 tor totsl). . I
Item 48 minus Item 49 (8ee Appendix A, Sheet l2A ot Table 6 tor total). !

~

~
0-...,

Contribution trom the umaeasureddraioage area between Gram Falls and. the new gaging. statiOD' on the' CD

Uttle Colorado River ear -cameron vas estimated by apply1ns the runotf rate ot :HoeDk.opi. Wash near . ~
Tuba. Considering upstream depletloDS, the runoff ra:t;e otMoeDkopi Wash near Tuba was estimated to
be 6.8 acre-teet a square mile.. With a drainage area ot 2,831 square miles, the unmeasured inflow
between Grand Falls and the gage near Cameron was computed to be 19,300 acre-teet a year; all in
Arizona.. The gaging station. near Cameron has not been in operation tor a period long enough' to pro
vide records as a basis tor estimating a long-time tlow.

The draiDage'area between the gage near Cameron and the JIlOuthof the Little CoJ.orado River is
only 411 square miles. However, several springs 1n this river section.make a large contribution to
the flow of the river. The contribution from this area (all in Arizona) was estimated to be13Ja.,lOO
acre-feet a year by computing the differential needed to balance the estimated flow at the Little
Colorado River a"t -mouth (see Item 55) ..

Assuming the runoff rate of the 411 square miles of drainage area between the Cameron gage and
the mouth of the Little Colorado River to be the same as tor the area1mmediately upstream from the
·gage, the contributiontrom -the springs would. be 131,300 acre-feet a year or about 181 cubic feet a
second. The Geological Survey measured the flow at the springs as 196 second-feet in early summer



e e tit

Item 1'0.

52. (Continued)
of 1950. Although·'tMs· -slnglt!"meaIJuresen·'Jay·'BO't'--'-.;repreeentatlveot·the-average tlavot 'the springs,
it does 8erTe as a rough check on the estimat~4 t-loW cleriTed trom the ditterence in tlows at Lees Ferry
aud:GraDd-canyon ·ontbe-.tnstreamof the Colorado River; ..

!
CD
III

Est1mated channel losses 01' 7 ,Booaere-teet a year were prorated between !lev Mexico and Arizona on -the r;
basis of the respective volumes conveyed. (see Tablfi' 14 tor total). . In
I"tem 53·minus Item 54. 'lhe total flow at. the JIlGuthvas computed as the dUterential neec1<tdto balance
the measured tlow of tbe Colorado Rlver near Grand canyon adJusted tor other unmeasured latiow aQd chaD.-
nel 1088es shown -in Iteu 57 and' 59. &:

."a-
li"
18

Total unmeasured 11ltlow between GraDd FaIle and the moutbof the L1ttle Colorado Biver would be
19,300 plus 134,100 or 153,400 .acre-teet a Jeer; a111"1'om Arizona.

Item 50 plus Items 51 aDd 52.

Averaae.. annual.hlstortcaltlov.of the ColoradoB1ver at Lee Ferry for the 1914-1945 perloel as given In
. th.e .f'ial report 01' the Engineering AdVisory. Committe&' to U.r Colorado Biver Basin Compact Commisslon,
4ated;-!lovember-29i 1948-fsee·AppeDdi-x A,Sheet 1A of' Table 6). .

53.

54.

55.
~
\0

56.

57. This area excludes the Little Colorado Biver drainage basin. 'lhe contribution from this area was esti
mated by applying the runoff rate of' the Paria Biver at Lees Ferry adJusted f'or upstream depletions to
the 1,408 square miles of intermediate drainage area contributory to the Colorado Riverj all in Arizona.

58. Item 55 plUs Items 56 8.nd 57.

59. Est1mated channel 10S8es ot 20,900 acre-tee-t a year were prorated on the basts ot the reepective volumes
eOJaVeyed.-aa -aaowa in Item 58 (see fable. 14 tor total).

60. Item 58 minus Item 59 (see AppendiX A, Sheet 14A ot, Table 6 for to'tal).

61. Average annual historical flow of Bright Angel Creek at the gage near Grand Cany'on (see Appendix A,
Sheet 15 ot Table 6) j all in Arizona. .
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Item No.

62. 'Average aDIlualhistorical flow of'tbe Virgin River'at the gage at Litt1efle1dj Arizona. The contribu
tions fram.Arizona and Nevadavere' 'estimated by :applying the runoff rawot the seetlonbetween the
gages at Virgin, Utah, and Littlefi-eld, Ariz-ona, "lI1.1:h -consi-derat:1on given'-todepletiolla by eacb.state
in the section between Virgin and Littlefield.-.rhe C01Itr1bU'tion trOJD Utah was computed .as the balance
of the measured flow at Littlefield (see AppeDdix'A,Sheet"ly,·ot'lable 6).

63. The derivation of the total estimated intlOW' to this section has been described in this report in con
nection with bank storage in Lake Mead in the analyses section discussing stream depletions by reser.;.
voirs. '

The average annual estimated intlow from the Utah portion of the Kanab Creek drainage area was
estimated. by applying the runoff' rate determined in Item 62 for the Virgin River bet.veen the gages at
Virgin and L1ttlefi-eld undervirginf'low eond:ltions.

!:i The bal.8.nceof the estimated intlow was apPortione4"aD1Ollg the Sates of Arizoua,· Nevada, and Utah
o by applying estimated unit rates' of runoff to the respective contributory drainage areas. These unit

runoff rates were solved algebraically on the basis that the ratios between the un1t runoff. rates and
the-average pre'ctpi"tat1"ODof ,the respective ar-easare the 88J\\e.

64. Consumptive use of 1rr1gationwater by crops ,and llOneropped-areas ,u ·de"termned tor each. state in this
B'treamsection (see Table 12. 'For Arizona: The,s\1ll. of-A-l-C, A-2-C, A-3-C, A-4-C, and 1,300 acre-
fee'tof' A-2'-V distributed as downstream from the gage on Virgin River, a1; Littlefield, Arizona. 'or
Nevada: The sum of N-l-V, N-2-V, N-3-V, and the Henderson area and Boulder City. For utah: a-I-e,
the Kanab Creek &.rea in Utah) 0

65. Evaporation depletion by Lake Mead apportioned to undistributed stream flow (see Table 8).

66. Stream depletion by the average annual accretion of surface storage in Lake Mead apportioned to un
distributed stream flow (see Table 11).

61. Stream depletion by the average annual accretion of bank storage in Lake Mead apportioned to undistri
buted stream flow (see Table 11).

68. stream depletion by evaporation from small reservoirs in this river section (see Table 8, small reser
voirs in Hualpa1 Ind1an Reservation); all in Arizona.
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Ite. 11 plus Item72mtbs Item 73.

ConsWIlp'tive use 01' irrigation water by crops and noncropped areas as determined for each staw in t1118
river section (see Table 12. A-5-C tor Arizona; City of Needles for California; and N-2-0 for Nevada).

The total estimated inflow vas CODlpute<t as the ditterential needed to balance the measved :flow o:f the
Colorado River near Topock adjusted for depletions and charmel losses in 'the sect10n. The estimated in
tlow was prorated amo~ Arizona, Calitornia, and Nevada on the basis of the respect1ve drainage areas
1n each state.

Es1;1mated cb.anne110sses of 383,600 acre-feet a -rear vere prorated among the various contributors on the
basis ot' the respective vo1W1les conYe-red as shown in Item 74 (see Table 14 for total).

76. Item 74 minus Item 75 (see Appendix -A, Sheet 2QA ot Table 6 tor total).

73.

74.

'75.

72.

69. It(tm 60 plus Items 61, 62, and 63 minus 1'tem8 6Jt., 65, 66, 67, and 68.

10. Es't1mated cbamlel 1088es ot 121,100 .Cre;.~eet a- -rear Yere-prorated---a1IllO!lg1;be'varioue-eontrlbutOl-S on the
badB ot 'therespectiveYOlumes eonveyed. as shown_ in Item '69 {see-Table 14, Grand CaD.70D. to Roover Dam
on Colorado River, 79,,800 acre-teet;8J:l4Littlefield: to.mouth·oD Virgin River, "'1,300 acre-feet).

71. Item 69 minus I'tem 70 (see Appendix A, Sheet 19Aot Tab-le6 -rortotai).

~....

77. Average ~ual historical flow ot the Gila River at the gage below Blue Creek, near Virden (see Appendix
A, Sheet 24 ot Table 6); all in New Mexlco.

7tJ. The 41t'ferential needed to balance the measUl'ed flow of the Gi1a River near Cl1f'tbn, Ar1z0Da I when ad
Justed for -stream depletions and channel losses between the two gages I vats estimated as 27,500 acre-teet
a year. Prorating this quantity on the basis of drainage areas, the contribution of the area in New
Mexico between the gage near Virden and the State line was computed to be 4.,900 acre-feet a year.

79. Consumptive use of1rr1gation water by crops and noncropped areas 10. this stream sect10n (NM-2-G in
Table 12); all in New Mexico.

80. Item 77 plus Item 78 minus Item 79.
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84.

85.

ii 86.

S7~

88.

S1. Channel 10s8es iDthisri~r"eect101l-(seeTable 14); all in 1(ew" Mexico.

82. I1;~ 80 JII111Us IteJI si.
83. As '1n Item 78, the average annual inflow between the-gap-s1rearVirdeu"lIDl-near C:!.l.a. "on'was prorated

-on "the basis of "the respective-l1rainageareas. The total estimated inflow between the state line &Del
the Clitton gage vas thus computed to be 22,600 acre-teet a year with con-trlbutions of 17,700 a.a4
4,,900 acre-feet a year from Arizona and New MexiCO, respective1T~' "

Consumptive use ot irrigation vater by crops and noncropped areas in this s-tream section (A-l-G i:o
Table 12); all in Arizona.

I1;em.82 plus Item. 83 :adDUS Item 811-.
.-

Estimated c~l losses of 5,300 acre teet a year in 'this river section were prorated between New
Mexico and Artzona-an"thebasis ot the respective volumes conveyed (see Table 14 tor total).

Item. 85 m1DUsItem.--e6· (see Appendix-A, Sheet 25A of Table 6 tor 'total).

'Averase-annualhistorical flow of theSe Francisco River at the sage n~t'::_' :: .. ;:.,woo<1., lfew Mexico (see
AppendiX A, Sheet 26 of Table 6 tor total). The tlow was prorated between Arizona and Hew Mexico on
the basis of their respective drainage areas with consideration for ups'tream depletions of 2,400 acre
teet a year in Ne1r Mexico.

,69. Thees'tlMtecl 1Btlow _tween tbeG-leavood-·.gage"and the State .l1ne .wascomputedby applying the uni't
runoff ra'te at the GlenvGOc1 sage (adJusted for upstream depletions) to the drainage area in this
riversect10njallinNew Mexico.

90. Item 88 plus I'tem 69.

91. Estimated cbannel 10s8es ot 600 acre-feet a year between the Glenwood sage and the State line vere pro
rated between .New Mexico and Arizona on the basis of the respective volumes conveyed (see Table 14 for
total)'~ .- Art-zona's proportion was negl1s1ble.

92. Item 90 minus Item 91.
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9:3·...,.,. .'total' estDa'te4 ·i.1d'lor:tor'"1ibf'8'·ae-cu.'OIl·... ·eoapubal..··ttw-tift'1itl'eat4a1..·1Iee4a· w·~e tbe
.... ,"'~'1'1ow'of' ',he ·'SUlPratlc1;8eo·B1~·ilt··~~·'PP·at··e-11:t'tcD;'_3U8t:ed:·'-for·,..lJ!~1... aDd. c~l

1088e. 'in ;. 8eetioi. 'This qll&nttti7_ ,porated on tbe basl. of the 4ra1Dap areas t._.lleneo
···'aDd··ArtzoDa·cOIillaltnrtol7·to thi. stl....:8e~toa.

94. CoPBUIlpti.ftuse Of lrr1pt1Qu water;~'''~~8&a4llOucroJ1*!l area8 i.tbi8 8tream eeetlou(A..3-G 1n
~le 12);all1JlAr1zona. " .. , '.' ". ., . .' ..' . '. .

95. Itea·92 plllS lteII93-a1nu8 I'te1it .~.

96. E.t~ted·~]; 1088eS'ot li20G·aere:"'1'_t·-a··,-ear·beWeea·,"- ·,state·Yae ·.... ·tbe 011ttoll.pp were
pro:r:,ated. between 1Iew Mex~co all4Ar1zoraaoll tbe ba8180t tbereBpectiftvo1UJDe8 cOIlft7e4(8ee Table 1~
tor total) • . . '. .... .:. . . . .' .

CJ1-.p ·~·I-tem:"·a1IN8·ftea·~·(see··ApperDClh'At·.~ .. aVAot."'146·tor tetal) •.

98. .Importation .of ·¥a1;erb'oa· .1*e ..l...·::ai~,a·4J:!ik~~...tIle.salt M-ver#:b.egarl.1n Apr111'945tor .use
in the'Y1c1n1t7 of;:Morenci, Aris.,.;;. The:·averap ..... 4ete~necl oaa 32-1ear baste (8ee APJeDa1x.,
Shee~28·of'·!faIJl:e·.h ·!heTeontri~ut1oll_.;·,.·lltr_'·Artzo_·. . ...._

99. Theftt~te4 tBtl_ to. this ;·~Yer-aeni-oa--..eoapaMcl,-&8..tbe.4St~nat1al ...D8ecleclto·b&1auce tbe
_asure4 tl_ of the Gila Biver at bead ot Saf'f'orct Valley adJustecl tor cleple~iCJiuu4c~l 1.~8~8
in the8ection; a111n AriZ0D8-_-" ... . . . . . ..... . " , , '

. ." . .

100. CoD8Ull,Ptive use Of 1rriptioa vater bl' crops 'aDd DOl1croppecl areas 1n this stream section (A-~-~ 1n
'~b'l'e-12h all lnAri'Zema-.'·· . '. .' '. . .

.. 10lo"f"tea'IT'p11l&' ftemB"'91'f:98-,""8:B4' "";II1.us' IteJa-,·l00.

102. EstiJa'te4 c~1 10s8e8 of 1,000 acre-~eet a -rear 111 :thi8 r1ver aect10n were prora1fed be'tveen 1few
Mexico aDd Arlzo.. 'Oil the buis at the re8pective volume.· cOIlve7d (see Table 14 tor total) •

',' ". ;,.. -'. , . '.. . .

103. Item 101 minus Item 102 (seeAppend1:x: A, Sheet 29Aot.bleo tor total).
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105.

106.

107.

~
l08~

.fit'

109.

110.

ltell Bo.

104. The-average'h1s'torical flow or San S'iIloaCreek'a'ttbe:"'Be1f Mexico-ArizODa St&1ie 11ne W88"~Wd by
appl:y1ng 't. veip'ted average runOff'1D,aere..ree'ta square mile otSan SillOtl Ci'eelta'tBodee, lev Mexico,
aDd San S11I1On, AriZODa. Me avenae ri'nof'f' as converted 'to represent-the aJerage tor the stu6:yperiod
and adjusted., tor upstream depletions ....8 prorated between Bell: Mexico '-'&D4Arizona on the basis of 'the
'respe-ct1.-ve-'Clratuiageareas· and 'the Arizon&}'JOl"t±ODcorrected tor 'the streurllep1etioUS".-

Estimated intlov ....s computed as 'tbe cl:1tterential needed 'to balance ' -the measured flow of San. Simon
Creek near Solomon adjusted tor deple'tionsand cha,Dnel losses intb.e-secttoui al11n Ar:l:Z&II&.

Consumptive use of irrigation waterb)' crops and noncropped areas in this stream section (A-6-Gin
Table 12)-; 'all in' Arizona.

I'teml04 'plus I'tem165-miI1U8 Item 106.

Est1ma1ied cbannellones'-of' -6eo 'acre-t'ee1;'a~ar---tn'th1s'8tream section were prorated beween Bew
Mexico -and rArizona 'on -thebas1's'-Qt' '"the. ':r-especttvevolumes 'cO!1V'e7ed (see Table 14 for total) ~

Item 107 minus Item -108 (see Appendlx,A,Sbeet 30 of Table 6 for total).

The eB'ti1QEf.ted 1.utlow'w 'this stream sel:'tion V&s-computeclas the differential needed to balaace the
measuredflov ot ,the Gila River at Calva adJusted'tor depletions and cbannel losses in the sect10n;
all 1n Ar1zo~.

111. Stream depllrl:ion bysma-1:'l reservoirs'int-Ms section (see Table 8); all 1n Arizona.

112. Consumptive ,use or 1rngat10n-:cwater .&ycrops, and noncropped.,.areas.1n. this. river. section (see Table 12.
A-7-G,SaftOrdValley, '61;300 acre-feet; plus .500 acre-teet of A-8-G, San Carlos IDdian Reservation
distributed as upstream from. the gage-on Gi-la River at calva); all in Arizone..

113. Item 103 plus items 109 and llOminuB Items 111 and 112~

114. The estimated channel losses in this river section vere prorated between Bew Mexico and Arizona on 'the
basis or the -respective volumes conveyed (see Table 14 for total).

115. Item. 113 minuB Item 114 (see Append1x A, Sheet 3lA of Table 6 tor total).
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'Item Ito.-

1~6. Average alUlual historical flow of 'the San Carlos River at the gage near Peridot {see AppeDd1x A,
Shee't32 of Table 6->; all in ,Arizcma. . .

~

i
at

~

I....
~.

..:J
g.
~

Stream depletion by evapOration trom,SanCfu'losReservoir (see Table 8); all in Arizona.

Stream depletion by average annual acc]i'etion of sUrface storage in San carlos Reservoir (see Table
11); all in'Arizona. . .

Item' 115 plus Items- 116 and 111 minus Items 118, 119; and 120.

The estimated channel losses of 21,500 acre-feet a year in this section were prorated between New
Mexico and Arizona on the basis of' the respective volumes conveyed (see Table 14 for total)o

Item 121 minus Item 122 (see Appendix A, Sheet33A of Table 6 for total).

Averagemmual historical flow ot the.6aDPedro Riv-er- at the '888e at Palominas, Arizona (see Ap
pendix A, Sheet 34 Of Table 6 for total)o The flow- was prorated between Arizona and Mexico on the
basis ot their respective drainage areas with consideration for upstream depletiona of 1,100 acre
feet a ,.earin Mexico.

. 117. The estima1;ed"1l1f'lcnrw"tb:tBstre_'8e~",__"coaputed.·'aB the dtff'ereettalDeet1ed-'tolw.-laBce the
measured flow at 'the Gila Riverat1ihe~;:'gage';belmr'Cooli"dge-D8madjuned foreoanapblve use by crops
and noncropped areas, channel 1088eS, aDd evapOration depletion and change in storage in san Carlos
Reservoir; emire contribution 'from Ariz-oDa;-

118. Consumptive use of' ±rriga-tionwater b7erOps rmd nonelopped·'·areae·,in th1-s-streaa.aection (see A-e-G
in Table 12. The total ofl';&»-lScre...~.. tor..-tht8-8!"e&·-wae 41-B'tr1bU'ted -as-500aere-teet on Gila,
River upstream from gage at Calva (Item 112), 900 aere-toeet -en sancarloB River upstream tramo.the
gage near Peridot, and 4-CO-acre-teet on San Carlos River dovnstream trom gage near Peridot tor this
river section item); all in'Arizoaa.-'

~
119.

VI

120.

121-

122.

123·

124.

125. The total estimated inflow to this stream section was computed as the differential needed to balance
the measured flow of the San Pedro River at Charleston adjusted for depletions andcbannel losses in
the $ection. The total unmeasured inflow was prorated beween Arizona and Mexico on 'the basis ot
their respective drainage a~eas.
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130. Thees:t1mated 'iJJtlow to this stream seetion was computed as the difterential Deeded to balance the
. measured flow ot'the Ban Pedro River Dear Mammoth adjusted tot:' depletions ad channel losses in the
section; a11i1'1 Arizoaa.

Item Jlo.

126•. ConsUi!aPtive. use 01' irrigation vater by eropsandnoncropped areas in this stream section (A-9-G in
Table·· 12); all in Arizona. ~.: .

p,

,127. .IWDl" 124 plus Item 125 minus Item 126~i. ,:.

128. Est~tedd1anDel.l.os8es oflO,800 acr"-teet.a year were prorated between Arizona and Mexico OD the
basis .Of the respeetivevQIU1ll8S,coll~"{8eeTuie:14"':f\or1iO'tal).

129. Iteal27 miDusItem 128 (see Appendix A, Sheet 35 01' Table 6 tor total) •

!::i 131.
0\

132.

133.

Consumptive use 01' irrigation water by crops and noncroppedareas in tbis stream section (A-10-G in
Table 12);a11 in Arizoaa.

Item 129 plus Item 130 minus Item 131.

Estimatedehannel losses 01' 45,600. acre-teet a year in tbis stream section were prorated between
Arizona and Mexico on the basis ot the respeetive volumes conveyed. (see Table lit. tor total).

r
t
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134. Item 132 minus Item 133 (see Appedix A, Sheet 36 o'f Table 6 tor total).

135. The estimated in'flov to this stream section was computed as the difterential needed to balance the
measured tlow 01' the GUa River at Kelvin adjusted tor depletions and cbannel losses in the section;
all in Arizona.

136. Consumptive use of irrigation water by crops and noncropped areas in. this stream section (A-ll-G plus
A-12-G in Table 12); all in Arizona.

137.. Item 123 plus Items 134 aIld 135 minus Item 136.
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Item No.

138. E8t1.lnated channel losses of 22,200 acre-fee1i a- year were prorated amoDg ArizODa) New Mexico, and
Mexico on the basis of the respective volumes conveyed'fioom-"Maiamothto the mouth of the San Pedro
River and from Coolidge Dam to Kelvin-on -the Gila River. (See Table lit-tor total. San Pedro River
from Mammoth to mouth, 9,700 acre-feet plus Gila River trom Coolidge Dam to Kelvin, 12,500 acre
feet) •

139. Item 137 minus Item 138 (8ee Appendix A, Sheet38A of Table-6 tor-total).

IS

ljl
ti
It
fD

~

I
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~;-

Average annual historical flow of the Santa Cruz River at the sase near NQaales, .Ar1.z0D8. (see Ap
pendix A, Sheet 39 ot Table 6 tor total). The flovvasprorated between-Arizona aDd Mexico on the
basis ot their respective drainage areas v1-th consideration for upstream depletions ot 600 acre-feet
a year in Arizona and 5,400 acre-teet a ;year in Mexlco.

It was estimated tbat the ground water stored in this river section prior to 1914 vas depleted an
average 20,800 acre-teet a year during the 1914-1945 period (see Upper Santa Cruz River in Table 4).

141.

140.

The total estimated intlow to this river section was computed as the ditferential needed to balance
"the measured flow of the Santa Cruz River at Ri111toadJuste4 tor conauaptiveuse,channe1 losses,

-andcbange in.ground-water storage-in the section. The contributiontrom Mexico vas estilll&ted by
applying the runott rate of theundep1eted tlow near Nogales "to the drainage area in Mexico in this
section. The balance, at the "total estimated intlow was apportioned to Arizona..

143. Consumptive use of irrigation vater by crops and noncropped areas in "this stream section (A-14-G plus
A-15-G in Table 12); all in Arizona.

.!:J 142.
-3

144. Item 140 plus Items 141 and 142 minus Item 143.

145. The estimated cbannel losses of 24,700 acre-feet a year 1n this stream section were prorated between
Arizona and Mexico on thebas18 ot there~et1ve volumes conveyed (see Table 14 for total).

146. Item 144 minus Item 145 (see Appendix A, Sheet 42 of' Table 6 for total).

147. Average annual historical flow of the Salt River at the gage near Roosevelt (see Appendix A, Sheet 43A
of Table 6); all in Arizona. .
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1720 It was estimated that the ground water stored in this river section prior to 1914 was depleted an
average 21,900 acre-teet a year during the 1914-1945 period (see Table 4, Gillespie Dam to Dome).

~

J
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~

Stream depletion by Picacho Reservoir in Pinal County (see Table 8); all in Arizona..

Consumptive usegf' irrigation water by crops and noncropped areas in this stream section (A-16-G plUS
A-26-G in Table 12); all 1n Arizona.

Item 139 plus Items 146, 158, 159, 152, 160 and 161 minus Items 162, 163, 164, and 165.

The estimated channel losses of 368,000 acre-feet a year in this stream system were prorated among
Arizona, New Mexico, and Mexico on the basis of the respective volumes conveyed (see Table 14 for
total).

168. Item 166 minus Item 161.

169. Average annual diversions by Gillespie Canal during the 1914-1945 period tor use downstream (see
Appendix A, Sheet 51 at Table 6).

170. Average annual diversions by Enterprise Canal during the 1914-1945 period tor use downstream (see
Appendix A, Sheet 52 of Table 6).

171. Item .168 minus Items 169 and 170. This is the average annual his'tor1ca1 flow at the G11aRiver at
the gage below Gillespie Dam (see Appendix A, Sheet 53A of Table 6 '~or total).

Item No.

160. It was estime;tedthat the ground vater nored in th1s river section prior to 1914 ,was depleted en
average 133,600 acre-feet a 7~ during the 1914-1945 period (seE. Table 4, Pinal County and Maricopa
Count1upstream from Gillespie Dam).

161. '!he estimatediDf'lov 'to this river section was computed as the dUferent1a.laeededto ba1aIlce the
measured flow of the Gila River at Gl11esp1e, Dam adjusted for consumptlveuse, channel losee$, reser- '
voir depletions, groUnd-water deplet10ns,and 1;-he water i-m:ported for use in l'hoeDix. All in Arizona..

Evaporation depletion by Lake Pleasant (see Table 8); all in ArizOD&.

Stream depletion by the average annual accreti~n of surface storage in :take Pleasant (see Table 11);
all in Arizona.

1620

163.

164.

165.
....
\i:i

166.

1610
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Item No~-
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173·

174..

175·

176.

1710

b> 1780
0

179.

The estimated· inflow to this river section was computed as the differential needed to balance- t8e measUl"ed.
flow of the Gila River near Dome adJusted for consumptive use, channel losses, and change in ground-water
storage in this section. The unmeasured inflow was prorated between Arizona and Mexico on the basis or
their respec'tivedrainage areas. .

Consumpt1veuse of irrigation water by crops andnoncropped areas in this stream section (A-27-G in Table
12); all in Arizona. .. .

Item 168 plus Items 172 and 173 minus Item 114.

Estimated channel losses of 257,900 acre-feet a year in this river sec'tion were proratedamoDg Arizona,
New Mexico, and Mexico OIl the basis of the respective volumes conveyed (see Table 14. for to1;&l).

Item 115 minus Item 176 (see Appendix A, S11"et 54A of Table 6 for total).

Average annual historical flow of 'the Bill WiLl1ams River at the gage at Planet (see Appendix A, Sheet 21
of Table 6); all in Arizona. '

The to'tal estimated intlowto this r1ve~ sec'tion was computed as the dlff-erential needed to balance the
historical flow of the Colorado River within the Limitrophe Section at the International Boundary. ad
Justed for consumptive use, channel 108ses, reservoir depletions~and traDSbasin exports in the section.
The derivation of the historic flow of the Colorad.o River within the Limitrophe Section is described
under Items 188 through 192. The unmeasured inflow was prorated between Arizona and california on the
basis of thelrrespective drainage areas.
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180. Consumptive use of irrigation water by erops and noncropped areas as determined for each state in 'this

stream section. (See Tables 12 and 13. For ~izona:th~ sum of A-6-c, A-7-C~ A-a-C, and A-9-C in
Table 12 plus 100 acre-fe'et for Arizona's share of All-American canal depletions as discussed in footno'te
2/to Table 13. For california: 'the sum of C-l-C and C-2-C in Table 12 plus 300 acre-feet for California's
share of All-American Canal depletions as discussed in footnote gj to Table 13).

181. The sum of 19l4-l9~5 averag~ diversions by the Colorado River Aqueduct, All-American Canal, and Alamo
, Canal system for use in California. outside of the natural drainage area. of 'the Colorado River (see Ap
pendix A,Table 6, Sheet 22 for 'Colorado River Aqueduc1., Sheet 59 for All-American below Pi10't Knob
Wasteway; and Sheet 65A for diversions for use in, California by Alamo canal sys'tem).

182. Average ann~ 8'tream depletions by evaporation at Havasu Lake' and the diversion reservoirs at Hee.clga'te
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183. Stream depletion by the average annual accretion or surface storage in Havasu Lake (see Table 11"
Havasu Lake); apportioned to undistributed s"tream flow.

184. Stream depletion by the average annual accretion of bank storage in Havasu Lake (see Table 11"
Havasu Lake); apportioned "to undistributed' stream flow. '

185. Item 16 plus Items rT1" 118" ,$oDd 119 minus Items 180,181.,'182,183, aDd 184. Computations :for
California elve historic inflow to this section or 14,200 acre-feet annually with depletiol}s by
California 0:.. 2,571,200 acre-feet a year. The 2,557,000 acre-feet needed to balance the California
water account was taken from undistributed stream flow.

186.

....
(D

.... 187.

188.

Channel losses'fromwater surface evaporation and river bottom growth f'rom Topock to the Calif'ornia
Baja Calif'ornia bouildary and phreatophytic growth along the Arizona boundary ot the Limitrophe
Section (see Table 14 tor total. Topock to Yuma, 741,,900 acre-feet plUS Yuma to International
Boundary, 42 ,500 acre-teet). The losses ""~re prorated among the various, contributors on the basis
of the respective volumes conveyed as shown in Item 185.

Item 185 minus Item 186.

The record for this constructed statton is tabulated on Sheets 72 and mof Table 6 in. Appendix Ai>
It was prepared by combining the record ot the f'low of the Colorado River at the Yuma gaging 6tat1.on
with records and estimates of downstream return flows by drains and wasteways ill the United states
and deducting diversions from the Colorado River downstream from Yuma gaging Station for use in the
United States.
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189. The contribution from the intermediate drainage area in this stream section was est,imated by applying
the unit rate of runoff determined for "the entire river section from Topock to the Limitrophe Section
in Item 179. This unit runoff' rate has been determined by algebraic solu"tion of the hydrologic equa
tion of the entire section downstream from Topock with consideration for chann~l losses between Yuma :
and the International Boundary ~

The contribution from the drainage area in Arizona downstream from the California-Baja Cali£ornia
boundary vas considered to have been included in the measured return flows within the Limi"trophe Sec"tion.

190. Item'l88 plus Item 189.

1910 Channel losses from water surface evaporation and. river bottom growth :from Yuma. to the California-Baja
California bOUndary and phreatoph;ytic growth along the Arizona boundary of the Limitrophe Section (see
Table 14, Yuma to In'terne.tional Boundary).
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Table 23 (Continued) Shee't·lof·14

LOWER COLORADO RIVER BASIK
Analysis 'of Contributions by sta'tes Based on Mean Virgin Runoff for 'the 1.9l4-l9!t-5 Period, Uni't: 1,000 Acr.-f'eet

Item numbers not in parentheses are taken from Table 22, based on historicru~f

C21li- NeY UD(l1s- ,
River section Item' Arizonaf'oruiaBevada Mexico Utah Mexico trlbuted 'Total

LITTLE COLORADO RIVER P'ROMBEADWATERS TO GAGE ABOVE ZUNI RIVER BEAR BUNT, ARIZONA

Consumptive use upstream from 8t. Johns (1) 17.0 0 0 0 0 0 0 17.0
Reservoir evaporation depletion above •

St. Johns (2) 3.3 0 0 0 0 0 0 3·3
Less replacement of native vegetation (3) .3 0 0 0 0 0 0 .3
Net depletions upstream from St. Johns (4) 20.0 0 0 0 0 0 0 20.0
Little Colorado River at St.Johns,Ariz. 1 4,.8 0 0 1.8 0 0 0 6.6
Undepleted Little Colo.R.at St. Johns (5) 24.8 0 0 1.8 0 0 0 26.6

!:O
Estimated intlow,st. Johns to Zuni River 2 5.9. 0 0 4.6 0 0 0 10.5 8

. Undepleted volumes conveyed to Zuni River (6) 30.7 0 0 6.4 0 0 0 37.1 ~
Historic channel losses,St.Johnsto Zuni R. 6 4.0 0 0 3.0 0 0 0 7.0 61

~Virgin channel losses,St.Johns to Zuni R. (7) $ 3.0 0 0 ¢ 3·0 0 0 0 6.0
Replacement of native vegetation (8) 1·3 0 0 0 0 0 0 1.3 ~
Increased losses from native growth change (9)· 2·3 0 0 0 0 0 0 2.3 f
Undepleted Little Colorado River above (10) 27.7 0 0 3.4 0 0 0 31.1 &»

Zuni River near Hunt, Arizona
ts
<1-'.

ZUNI RIVER FROM HEADWATERS TO NEW MEXICO-ARIZONA STATE LINE Ioi

<a
Consumptive use upstream from Black Rock (11) 0 0 0 1.0 0 0 0 1.0 ts

!:O
Reservoir evaporation depletlonabove (12) 0 0 0 4.1 0 0 0 4.1 t::

l:S
Black Rock ft

Net depletions upstream from Black Rock (13) 0 0 0 5·1 0 0 0 5.1 ~

Zuni River at Black Rock, New Mexico 8 0 0 0 18.4 0 0 0 18.4
Undepleted Zuni River at BlackRoek (14) 0 0 0 . 23.5 0 0 0 23.5
Estimated inflow,Black Rock to State line 9 0 0 0 2.1 0 0 0 2.1
Undepleted volumes conveyed to State line (15) 0 0 0 25.6 0 0 0 25.6
Historic channel losses to State line 13 0 0 0 3·5 0 0 0 3.5
Virgin channel 10sses to State line (16) 0 0 0 $ 1.8 0 0 0 1.8
Replacement of native vegetation (17) 0 0 0 1.6. 0 0 0 1.6
Decreased losses from native growth change (18) 0 0 0 2.7 0 0 0 2.1
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LOWER COLORADO RIVER BASIN

Analysis of Contributions by states Based on Mean Virgin Runoft for the 1914-1945 Period, Unit: 1,000 Aere...1'eet
Item numbers not in parentheses are taken trom Table 22, based· on historic :-unoff

.
ca.li- New Undis~

River section Item Arizona fornia Nevada Mexico Utah Mexico tributed Total

ZUNI RIVER FROMNEW' MEXICO-ARIZONA STATE tINE"TO MOUTH NEAR lllmT, AltI~E)N! !Xl
g

Estimated inf'low, State line. to mouth 15 3.8 0 0 3.6 0 0 0 7.4 ~

Undepleted volumes conveyed to mouth (20) 3.8 0 0 21.. Ja, 0 0 0 25·2 eft
Virgin channel losses', state line to mouth (21) $ 09 0 0 ¢ 309 b 0 0 408 ~
Undepleted Zuni River at'mou1;h (22)' 2.9 0 0 1705 0 0 0 20.4

f
.... LITTLE COLORADO RIVER FROM GAGE ABOVE ZUNI RIVER '10 GAGE NEAR HUNT, ARIZONA t;
»
~ <

Estimated 11tf'low, excluding Zuni River 0
....

19 .1 0 0 0 0 0 .1 ...
~

Undep1etedvolumeeconveyedto lower gage (23) 3007 0 0 2009 0 0 0 '5106 ....
is

Virgin'channel losses (24) $ 01 0 0 ¢ .3 0 0 0 .4 !Xl
Undepleted Little ColoradoR1ver near Hunt (25) 30.6 0 0 20.6 0 0 0 5102 s=g
LITTLE COLORADO RIVER FROM GAGE HEAR HUNT TO GAGE NEAR WOODRUFF 2 ARIZONA ~

Consumptive use in Silver Creek Basin (26) 803 0 0 0 0 0 0 803
Reservo1revaporation deplet10n,Silver Creek (27) 08 0 0 0 0 0 0 08
Less· replacement ot native vegetation (28) 06 0 0 0 0 0 0 06
Net depletions in Silver Creek Basin (29) 805 0 0 0 0 0 0 805
Silver Creek near Woodruff, Arizona. 23 23·1 0 0 0 0 0 0 2301
Und-epletedSilver Creek near. Woodruff' (30) 3106 0 0 0 0 0 0 3106

, Estimatedinf'low,Hunt to Woodruff 24 1603 0 0 0 0 0 0 1603
Undepleted volumes conveyed to Woodruff' (31) 7805 0 0 20.6 0 0 0 9901
V1rg1ncbannel losses, Hunt to Woodruff' (32) $ 205 0 0 ¢ 09 0 0 0 3<>4
Undepleted Little Colorado River near (33) 7600 0 0 19.7 0 0 0 9507

Woodruft, Arizona
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Table 23 (Continued) . Shee't 3 of 14
LOWER COLORADO RIVER BMIB'

Am!.lys1s of. Con1;rib~tio~s by St.tes ~sed on.Me~ Vi~gin llunotf for the 1914-1945 Period, Unit: 1,000 Acre-feet
Item numbers not in parentheses are taken from Table 22, based' on historic runoff

Cali- New UDdie-
River section Item Arizona tomia Bevada Mexico Utah' Mexico tributed Total

PUERCO RIVER FROM HEADWA'l'EBS TO NEW MEXICO-ARIZOBA STATE LI:NE. . - -......-.

Consumptive use upstream trom Gallup,New M. (34) o· 0 0 3.3 0 0 0 "),,3 g'
Less replacement of native vegetation (35) 0 0 0 02 0 0 0 02 a.
Less decreased losses trom growth chaDge (36) 0 0 0 1.7 0 0 0 1.7 iNe-tdepl-etions Upstream from Gallup, NoMo (37) 0 0 0 1.11- 0 0 0 1.4
PuercoR1ver at·· Gallup, Bew Mexico 29 0 0 0 702 0 0 0 702 ~
UndepletedPuerco River at GallUp (38) 0 0 0 8..6 0 0 0 8.6

f... Est1.ma'ted intIOW', Gallup to' State line 30 0 0 0 6.5 0 0 0 6.5
~ Undepleted volumes conveyed 'to state line (39) 0: 0 0 15·1 0 0 0 15.1

'Virgin channel losses ,GallUp to State line (It.O) 0 0 0 $ ..2 0 0 0 .2 <l....
Undepleted PuercoRoat N.M.-Ariz.State line (1I-i) 0 0 0 111-.9 0 0 0 14.9 11oq....

J;:f

PUERCO RIVER FROM NEW MEXICO-ARIZONA STATE LINE TO GAGE_~~~A,. Al!IZONA !:l:I

Estimated inflow, state line to Adamana 3lt. . 30.5 0 0 13.0 0 0 0 It.3.5 i
Undepl.eted volumes conveyed to Adamana (42) 30.5 0 0 27.9 0 0 0 58.4 t;

Bistoricchannellosses 37 0.5 0 0 0.5 0 0 0 1.0
Virgin channel losses (43) $ .8 0 0 ¢ .5 0 0 0 1.3
Replacement of'native vegetation (44) ..3 0 0 0 0 0 0 .3
Undepleted .. Puerco R.iver near Adamana,Ariz0 (45) 2907 0 0 27.4 0 0 0 5701

PUERCP RIVER FROM GAGE NEAR ADAMANA TO MOUTB

Estimated inflow, Adamana to mouth 39 303 0 0 0 0 0 0 3·3
.Undepleted volumes conveyed to mouth (46) 33.0 0 0 27.4 0 0 0 60..4
Virgin channel losses 1 Ad8.DlaDa to mouth (47) $ 1.1 0 0 ¢ .8 0 0 0 109
Undepleted Puerco River at mouth (48) 31.9 0 0 2606 0 0 0 58.5
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Table 23 (Continued) Sheet 4 ot: ~4

LOWER COLORADO RIVER BASIN
Analysis at Contributions by states .Based on Mean V'irgin Runoff -tor the 19l4-~945 Period, Unit: 1,000 Acre-feet

Item numbers not in parentheses are taken from Table 22, based on historic runoff

Cali- New Undis-
River section Item _Arizona torma Bevada Mexico Utah Mexico trlbuted Total

-LI.IJ."'1LE COLORADO RIVER FROM GAGE HEAR WOODRUFF TO GRAND FALLS, ARIZONA

Chevelon Fork near Winslow, Arizona 43 45.3 0 0 0 0 0 0 45.3
Clear Creek near Winslow, Arizona 414- 77.0 0 0 0 0 0 0 77.0
Estimated inflow, Woodruff to Grand Falls 45 78.7 0 0 0 0 0 0 1807 t

Undepletedvo11Ul1es conveyed to Grand Falls (49) 308.9 0 0 46.3 0 0 0 355.2
Bistoricchannellosses 49 45.2 0 0 6.8 0 0 0 52.0

t» Virgin channel losses (50) $ 40.5 0 0 ¢ 6.8 0 0 0 47.3
Vl Salvage of channel evaporation (51) .1 0 0 0 0 0 0 .1

Replace1llent of native vegetation (52) .4 0 0 0 0 0 0 .4
Increased losses from native growth cbange (53) . 5.2 0 0 0 0 () 9 5.2 ,
Undepleted Little Colorado River at (54) . 268.4 0 0 39.5 0 0 0 307.9

Grand Falls, Arizona

LITTLE COLORADO RIVER FROM GRAND FALlS TO MOUTH

Consumptive use in Moenkopi Wash Basin (55) 1.5 0 -0 0 0 0 0 1.5
Less replacement of uative vegetation (56) .2 0 0 0 0 0 0 .2
Net depletions in .Moenkopi Wash Bas~n (57) 1.3 0 0 0 0 0 0 103
Moenkopi Wash near Tuba, AriZODa 51 15.7 0 0 0 0 0 0 1507
UDdepleted Moenkopi Wash near Tuba (58) 17.0 ._ 0 0 0 0 0 0 1700
Estimated inflow, Grand Falls to mouth 52 15304- 0 0 . O' 0 0 0 15304
UDdep1eted volumes conveyed to mouth (59) 4-38.8 0 0 39·5 0 0 0 478.3
Historic channel losses 54 7.2 0 0 .6 0 0 0 708
Virgin channel losses (6o) $ 7·3 0 0 ¢ .6 0 0 0 7.9
Sa1vage of cbam:1el evaporation (61) .1 0 0 0 0 0 0 .1
Undepleted Little Colorado River at ~th (62) ~31.5 0 0 38..9 0 0 0 ~1Q.4
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LOWER COLORADO RIVER -BASIN

Analysis of Contributions by States Based ou-Me81t Virgin Ruiloff tor the 1914-1945 Period" Unit: 1,,000 Acre-feet
Item numbers not in parentheses are taken from Table 22" based on historic runoff

River section
Call-:New Und1s-

- I
Item Arizona forma Nevada Mexico Utah Mexico tributed Total

~EPIETED COBTRIBU'l'ION OF COI.QRADORI'lER ATLEE~FERR:t-,- !RIZO~
~

15,,638.,5
0

Undepleted Colorado River at Lee Ferry (63) - - - - - 0 15,638.5 g
....

COLORADO RIYER FROM LEE FERRY ~(LGA(}~ -1iEAll~BA.lID~ON,- ABIZoBA ~
0
11

Estimated intlow, Lee Perry to Grand-CaIJ70n 57 2300 0 0 0 0 0 0 23,,0 II
- Undepleted vo1~s conveyed to Grand Ca~on (64) 454.5 0 0 38.9 0 0 15,638.5 16,131.9 !

~ Historic channel 10Bses 59 .6 0 0 0 0 0 20.,3 2009
Virgin channel 108ses (65) $ .6 0 0 0 0 0 ¢ 20.,5 21.1 <...
Salvage of channel evaporation (66) 0 0 0 0 0 0 .,2 .,2 ~

Undepleted Colorado River near-Grand Canyon (67) 453.9 0 0 38.9 0 0 15,618.0 16,11008 t
tot

COLORADO RIVER FROM GAGE NEAR GRAND CANYON TO GAGE :BELOW HOOVER DAM ~...
:Bright Angel Creek near Grand Canyon 61 29..3 0 0 0 0 0 0 2903 to

Virg:1,n River at Littlefield, Arizona 62 4503 0 601 0 18003 0 0 231.,7
Consumptive use upstream frpm Littlefield (68) 1.6 0 0 0 35.4 0 0 3700
Reservoir evaporation depletions above (69) 0 0 0 0 1.6 0 0 1.6

-Littlefield
Transbas1n export-s upstream from Littlefield (70) 0 0 0 0 1.2 0 0 102
Less replacement of native vegetation (71) 1,,0 0 0 0 3·1 0 0 4.7
Bet depletions upstream f'romL1ttlefleld (72) .6 0 0 0 3405 0 0 3501
Undepleted Virgin River at Littlefield (13) 45.;9 0 601 0 21408 0 0 26608
Estimated inflow,Grand Canyon to Hoover Dam 63 355.8 0 ~3504 0 1701 0 C 50803
Undepleted volumes conveyed to Hoover Dam (14) 88409 0 14105 3809 23109 0 15,61800 16,91502
Historic cha1:mel losses 70 1.2 0 100 03 107 0 11009 12101
Virgin channel losses (15) $ 8.0 0 $15.6 ¢ .3 ¢ 107 0 ¢ 11301 13807
Sa.lvage of cbanne1 evaporation (76) .1 0 0 0 0 0 2.2 2,,3 -
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LOWER CO;LORADO RIVER BASIN
Analys1s of Contrlbutionsby States Based on Mean Virgin Runoff tor the 1914-1945 Period, Unit: 1,000 Acre-feet

Item 11UDIbers not in parentbesesare takentrom Table 22, based on historic runoff
I , '. . .

cal1- k

New Undis-
River section' Item Arizona tornia Nevada Mexico Utah Mexico tributed Total

, cotoRAnO RIVER FROM -GAGE' BEAR GRA1ID CAliYON TO GAGE BELOW HOOVER DAM (Continued)

Replacement ot native vegetation (77) 1.2 0 15.5 0 0 0 0 1.6.7
Increased losses from. native growth change (78) .5 0 .9 0 0 0 0 1.lI-
Undep1eted Colorado River belowBoover Dam (79) 876.9 . 0 125.9 38.6 230.2 0 15,504.9 16,716.5 ::0

0

COLORADO RIVER FROM GAGE BELOW HOOVER DAM TO GAGE NEAR TOPOCK, ARIZOBA g
.....

Estimated inflow, Hoover Dam to Topock 72 13.lI- lI-.l 8.1 0 ° ° 0 25.6~
UDdeple'ted volumes conveyed 'to Topock (80) 890.3 4.1 134.0 38.6 230.2 0 15,504.9 16,802.1 f:t
Historic channel losses 75 23.3 ° 3.3 • .9 5·3 0 350.8 383.6 I!:
Virgin channel losses (81) $11.6 0 $ 2.2 ¢1.0 ¢5.6 0 ¢359.3 379.7 !

~ Salvage ot channel evaporation (82) 1.1 0 .2 .1 .3 0 . 19.8 21.5
Replacement of native vegetation (83) 0 0 .2 0 0 0 0 .2 ;:
Increased losses from na'tive growth change (84) 12.8 11.3 1·5 ° 0 0 0 25.6 ~
Undepleted Colorado River near Topock (85) 878.7 4.1 131.8 37.6 22l1-.6 0 15,145.6 16,422.4 ~

GILA RIVER FROM HEADWATERS IN NEW MEXICO TQ NEW MEXI.QO';ARI~O]tAS!A~ UIfE. §
~

Consumptive use upstream. from Virden (86) 0 0 0 11.2 0 0 0 1102 ~

Less replacement of native vegetation (87) 0 0 0 809 0 0 0 8.9
Net depletions upstream from Virden (88) 0 0 0 2.3 0 0 0 2.3
Gila River below Blue Creek, near Virden 77 0 0 0 155.0 0 0 0 155.0
UDdepleted Gila River near Virden (89) 0 0 0 157.3 0 0 0 157-3
Estimated int1ow, Virden to State line 78 0 0 0 lI-09 0 0 0 4.9
Undep1eted volumes cOBV'eyed to State line (90) 0 0 0 162.2 0 0 0 162.2
Historic channel losses 81 0 0 0 2.9 0 0 0 2.9
Virgin channel losses (91) 0 ,,0 0 $ 5.8 0 0 0 5.8
Replacement of native vegetation (92) 0 0 0 2.9 0 0 0 2.9
tIndepleted Gila IUver at New Mex.-Ariz. (93) 0 0 0 156.. 4 0 0 0 156.lI-

State line
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LOWER COLORADO RIVER EASI.

Analysis ~ Contributions by states Based OD Mean Virpl1 Runoft tor ''the 1.914-1945 feriod, UD1t: 1.,000 Acre-teet
Item J1UJ/1bers not in parentheses &retaken tromTable 22;, bas,ed. OJ1h1,;storie ruaort

~li-~- -- - -lIev Ull41s-
River lJection , Item Arizona tora1a 1left.<1a Mexico Utab Mexico tributed Total

GlIA RIVER FROM !lEW MEXICO-ARIZONA STAB LID '1'0 GAGElIEARCLIFroB t 'ARIZOlfA

Estimated inflow, State line. to ClUton 83 17.7 0 0 4.9 0 0 0 22.6 $I

UDdeple1;ed' volumes conveyed to Cl1ttOJ1 (94) 17·7 0 0 161.3 0 0 0 179.0 8
Historic cbaame1 108ses 86 ·3 f) 0 5·0 0 0 0 5.3 Cl
Virgint:banuel losses (95) i 5.0 0 0 ~ 5.0 0 0 0 10.0 &
Replacem,ent'gf'Da1ilve vegetation (96) 4.3 0 0 0 0 '0 0 4.3 0
Deereased losses trom native growth chaDge (97) , .4 0 0 0 ,0 0 0 .4 f1i UDdepleted Gila 8.1ver near Clifton (98) 12.7 0 0 156.3 0 0 0 169.0 I

~
'SAN FRAWC:l:SCO RIVER FROM BEADWA1'ERS '!'O NEW MEXICO-ARIZONA S'l'ATt LINE <...
ConsU1ll.Ptlve use' above Glenvood; !few" Mexico (99) 0 0 0 4.5 0 0 0 4.5 ~
Resenoirevaporatlon depletlonabove (100) 0 0 0 .1 0 0 0 .1 ,I:'

G1emrood $I, gLess replAcemeD:t ot 'native vegetation (101) 0 0 0 2.2 0 0 0 2.2
Net depletions upstream trom GleDWood (102) '0 0 0 2.11. 0 0 0 2.4 t1...
san Francisco River near G1enwoo4,New Hex. 88 3.7 0 0 61.0 0 0 0 64..7
U11dep1eted San Frueisco River near GlemtlC.ll (103) 3.7 0 0 63.4 0 0 0 67.1
Est1llated inflow, Glenwood to'State line 89 0 0 0 '10.2 0 0 0 10,,2
Undepleted volumes conveyed 'to state '11ne (104) 3.7 '0 0 73.6 0 0 0 77.,
Virgtnch8Dl'1e!1 10s8es (:J.05) 0' 0 0 $ .6 0 () 0 .6
Una.epleted San Franc1sC(I) River at (106) 3.7 0 0 73.0 0 0 0 76.1

Hew' Mexico-Arizo11& State 11ne
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Table 23 (Continued) Sheet 8 of lIt.
LOWER COLORAJ;>O RIVER BASIN

Analysis of Contributions by States Based on Mean VirginRuuof'f for the 1914-1945 Period, Unit: 1,000 Acre-feet
Item numbers not in p~ntheses are taken from "Table 22, based on historic runoff

Riyer section
Cali~ --Nev'~ UncUs-

. Item Arizona fornia NeY8da Mexico Utah Mexico tributed Total

SAN FBANCISCO RIVER FROM NEW MEXICO-ARIZONASTA~_:r.I~_~ __GAGE A~CLIF"TONJARIZONA
lX1
0

Esti_ted inflow, State line to Clifton 93 87.8 0 0 5.8 0 0 0 93.6 a
Undepleted volumes conveyed to Clifton (107) 91.5 0 0 78.8 0 0 0 170.3 &:
Historic channel losses 96 .6 0 0 .6 0 0 0 1.2 0
Virgin channel losses (loB) $ ·9 0 0 ¢ .6 0 0 0 1.5 1-\
Replacement of native vegetation (109) .3 0 0 0 0 0 0 .3 3':
Undepleted San Francisco River at Clifton (110) 90.6 0 0 78.2 0 0 0 168.8 ~....

Q)
-<..0

GlIA ·RIVER FROM GAGE BEAR CLIFTOB...L-ARIZQNA,_TO __~. Of SAFFORD VALLEY, ARIZONA ....
'"Jca

Est.1:mated· -inflow, Clifton -to Se:f'ford Valley 99 62.9 0 0 0 0 0 0 62.9 .r;$

Undepleted volumes conveyed, Clifton ·to (111) 166.2 0 0 234.5 0 0 0 400.7 i
headof' Safford Valley

Historic cham1el losses 102 0.4 0 0 0.6 0 0 0 1.0 :::
Virgin-channel losses (112) $ .9 0 0 ~ -.6 0 0- 0 1·5
Replacement ot- -native vegetation (113) ·5 0 0 _ o· 0 0 0 .5
Undepleted Gila River at head of -(114) 165.3 0 0 233.9 0 0 0 399.2

Sa.t":tordValley, Arlz9D&

SAN SIMON CREEK FROM HEADWA'l'ERSIN ARIZOIlA. THROUGH BEW MEXIa>ro GAGE ·BEAR SOLOMON, ARIZOHA

Consumptive use upstream from State line (115) .1 0 0 0 0 0 0 .1
San Simon Creek at 11 .Mex. -Ariz •State line 101f. 2.1 0 0 1·3 0 0 0 3.4
Undepleted San Simon Creek at State line (116) 2.2 0 0 1.3 0 0 0 3.5
Estimated infJ:mr-, State line to Solomon ·105 11.5 0 0 0 0 0 0 11·5
UDdepleted ·vo1umes conveyed to Solomon (117) 13.7 0 0 1.3 0 0 0 15.0
Virgin channel losses (118) $ .·5 0 0 ~ .1 0 0 0 06
UndAn'~+'~d ~n ~imn" ~AA~ M6e~ ~~'~_Aft r."n\ ,,, '" ,.. ,.. .. '" ,.. ,.. . " .. l. ..
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LOWERCOLOBADO RIVER :MSD
Anal7ris of ContributIons by states Ba-sed on Mean Virgin Runoff for the 1914-1945 Period, Un1t: 1,000 Acre-teet

ltemD.UlDbers not in -parent:heses are tatteD: from Table 22, "-sed on hi.toric runoff

Call-- Rev UDd.is-
River section Item Artzona ,fornie, Nevada MeJtlcoUtabMexicotributed -Total

SAN PEDRO RIVER FROM HEADWATERS-IB MEXICO TO GAGE AT CBARLESroN, ARIZOIIA

Consumptive use above -Palcmdua'S, Arizona (131) , 1.4 0 4l:O0 0 0 0 0 1. 0

Less replacement of na:tive vegetatIon (132) 0 0 0 0 0 .3 0 '.3t?t....
Bet depletions upstream from. Palominas (133) 0 0 0 0 0 1.1 0 1.1i
San Pedro River at Paiominas, ArlZ0Da 124- 3·9 0, 0 0 0 26.1 0 30•0

0
.... Undepleted San Pedro Rive~ at Palomlnae (134)- 3.9 0 0 0 0_ 21.2 0 31.1'"
~ Estimated intlow, Palominas to Charleston 125 32.6 0 0 0 0 3•.6 0 36.2 f

Undep1eted volumes c;onveyed to Charleston (13;) 36.5 0 0 0 0 30.8 0 67.3 ~
Historic cbannel10sses 128 5·9 0 0 0 0 4.9 0 1008<
Virgin 'channel losses (136) $ 6.8 0 0 0 0 ¢ 4.9 0 11.7"11
Replacement of na't1vevegetation (137) .6 0 0 0 0 0 0 06ca
Decreased losses from native growth change (138) .3 ,0 0 0 0 0 0 03 ~

Undepleted San Pedro River" at Charleston (139) 2907 0 0 0 0 2509 0 5506 ~

SU PEDRO RIVER FROM ~LESTC>N TOGA.Gl!:~ ~0'1'H",- AR~Q~
~
I;

Estimated inflow, Charleston to Mammoth 130 62.3 -0 0 0 0 0 0 62~3

Undeple1iedvolUlll8s" conveyed to MBIIIIIOth (140) 92.0 0 0 0 0 25.9 0 117·9
Historic channel· losses 133 35.0 0 0 0 0 10.6 0 45.6
Virgin ebanDellosses (141) $33~7 0 0 0 0 ¢lO06 0 4403
Replacement ofnatlve vegetation (142) Jt..6 0 0 0 0 0 0 Jt..6
Increased losses from nat1ve growth cbaDge (1Jt.3) 5.9 0 0 0 0 0 0 5.9
Undep1eted Ban Pedro River near Mammoth (1") 58.3 0 0 0 0 1503 0 73.6

I
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A~sis ~CODtrlbu~ioD8,b::r S1;ates'Basecl 011 MeeD Virgin RuI1afi'-f'or-~be 1914-1~5 Period, tJd~: 1#000 Acre-fee~

Item n1mbers not ill paren~hese8 are 'taken from~bl.e 22# b..,ecl on b1s'tOric:r'QllOtt

River secUon
cal.i- 11.- -- - UDdls-

It. ArizODa foni1a lIewda Mexico Utah Mexico - tribute4 Total

GILA RIVER Fll(I(" COOLIDGB "DAM ~'-GAGE" A'Ir DLVIB, ARIZOllA

Estimated 1D:r1cnr, Cool.1c1ge Dam 'to Ke1Y1n 135 75.2 0 0 0 0 0 0 75.2
UDdep1eted vo1uJl8s conve7ecl to Ke1T1n (ll1;5 ) 366.\ 0 0 192.9 0 15.3 0 574.6 ~
Historic cbailDel losses 1]8' 15.2 0 0 5.2 '0 1.8 0' 22.28
Virgia cb8DDel 108ses (1Jt6) '$20.8 0 0 ; 5.2 0 ; 1.8 0 27.8~
S&1ft8e of cbalme1evaporatioll (147) .1 0 0 0 0 0 0 .1&

.... ReplaceJDelJt r4Da~ift vegetation (lJta) 4.2 0 0 0 0 0 0 4.2 f?.
')6 Decreased losses hom Dattve -growth cbaDge (14') 1.3 0 0 0 0' 0 0 1.3

UDd:epleted Gila Rivera1; ICelv1~," ArtzODa (150} 345.6 0 0 187.7 0 13.5 0 546.8 f

=SAII'lA 9!NZR:IVER FROM: lIEADWAmRS m ARIZOlIA TBROUGJI MEXICO TO GA(JE ,IEAR'lIOGALES, AR~O.IIA
~
ti

'COllS12ll1pt1ftU8e11pB:t~~ lIoga1es (151) .8 0 0 0 0 8.2 0 9.0 «a
Less' -replacemen't n ~ 'DattVeveptation (152)- .2 0 0 0 0 2.8 0 3.0 t'

1Ie't-deple'ti-omr .ups t:teaa -troll Bogales (153) .6 0 0 0 0 5.4 0 6.0 ~

santa Cruz, Biver near IIoga1es, AriZODa 140- 6.6 0 0 0 0 8.6 0 15.2(,
UD1ep1ried'&ultaCruz RiVer-near Bogalea (154) 7.2 0 0 0 0 14.0 0 21.2 '"'

.
SAlTA CRUZ RIVER'~OM- GAGE REAR BOGALES TO -GAGE ,AT RILLITO ~ ARIZOBA

Est:lllls:ted iDf'lcnr1 "op1es 'to Ri111to 1'-2 83.2 0 0 0 0 1.8 0 85.0
UDdep1eted.volumes conve7ed- to Ri111to (155) 90.4 0 0 0 0 15.8, 0 106.2
HistoriccbaDDe1 108ses 145 20.0 '0 0 0 0 "4.7 0 24.7
Virgin cbatme1 losses (156) $56.4 0 0 0 0 ; 5.() 0 62.0
Salvage of c~l evaporation (157) 4.5 0 0 0 0 ·9 0 5.4
Replacemen~ ot native vegetation (l58) 23.6 0 0' 0 '0 0 0 23.6
Decreased 1088e8 from native growth change (159) , 8.3 () 0 0 0 0 0 8.3
Undepleted santa cruz River at Rillito (160) 34.0 0 0 0 0 10.2 0 44.2
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LOWER COLOBADO RIVER BASI.

Ana~sis of Contrlbutions by States Based on Mean Virgin Runoff ~or the 1914-1945 Period, Unit: -1,000 J.cre-feet
Item numbers not in -parentheses are taken trOm Table 22, based on historic rwiofi -.

Cali- New UDdis-
River section Item Arizona torn1a Nevada Mexico Utah Mexico tribu:ted' Total-

SALT RIVER FROM HEADWATERS TO GRANITE REEF DAM, ARIZONA (Continued)

Virgin cb.alme1 losses (178) $ 39.4 0 0 0 0 0 0 390l,.
Replacement or native vegetation (179) - .3 0 0 0- 0 0 0 - 3 tel• 0
Increased cbaQnel evaporation losses (180) .2 0 0 0 0 0 0 .2 g.
Increased losses trom native growth change (181) .2 0 0 0 O· 0 0 .2 i
Undepleted Salt River at Granite ReetDam (182) 1,423.8 0 0 0 0 0 0 1,423.8

t) AGUA- FaIA RIVER -FROMBEADWA'lJERS "l'0 LAKE PLEASAlf1', ARIZONA
L\

f-Il'" -

Consumptive use above Lake Pleasant (183) 1.2 0 0 0 0 0 0 1.2
Agua Fria River at Lake Pleasant Dam 159 128.3 0 0 0 0 0 0 128.3 ;::
UDdepleted Agua Fria River at Lake (184) - 129.5 0 0 0 0 0 0 129.5 ~

Pleasant Dam' (in:flmr- to lake) ....
Jj

GILA RIVER FROM GAGE AT KELVIN TO GILLESP!~l)AM,ARIZONA ~g
I'll

Est1matedinf1ow to Gillespie Dam: 161 94.7 0 0 0 0 0 0 94-.7 I'll

UDdepleted volumes conveyed to Gillespie Dm (185) 2,CYC7.6 0 0 187.1 0 23.7 0 2,239.0
Historic channel losses 167 300.1 0 0 61.7 0 6.2 0 368.0
Virgin-channel 108see (186) $ 376.9 0 0 ¢ 6300 0 ¢ 6.3 0 446.2
Salvage of charmel evaporation (181) 10.2 0 0 1.3 0 .1 0 11.6
Rep-lacementot native vegetation (188) 99.8 0 0 0 0 0 0 99.8
Increased losses. trom native growth change (189) 33.2 0 0 0 0 0 0 33.2
Undepleted Gila River at Gillespie Dam (190) 1,650.1 0 0 124..1 0 17.4 0 1,792.8

GILA RIVER FROM GILLESPIE DAM TO GAGE NEAR DOME, ARIZONA

Estimated inflow, Gillespie Dam to Dome 173 29.7 0 0 0 0 .2 0 29.9
Undepleted volumes conveyed to Dome (191) 1,680.4- 0 0 124.1 0 11.6 0 1,ee2.7
Historic channel. losses 176 ~,n ., n n I.~ , 1'\ t. •• -,., "",,C"P'7 ,...,
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Table 23 (Continued) . She&'t 1lt. of 14 ".
LOWER COLORADO RIVER BASIN

AnalYsis at Contributions by States Based on Mean Virgin Runoff' to'rthe 1914--19Jt.5 Period, Unit.: 1,000 Acre-feet
. . I:tem numbers not in parentheses aretuE!n from Table" 22, based on historic rUnoft·

River section
cau- New UDd!.-

Item Arizona tornia Nevada Mexico Utah Mexico tributed Total

GIlA RIVER FROM GiLIJ!:SPIE DAM TO. GAGE BEAR DOME, ARIZONA (Continued)

Virgin channel losses (192) 370..2 0 0 ;, 44 .. 3 0 ¢ 4 ..6 0 419 .. 1 W
salvage of channel evaporation (193) 16.2 0 0 1.2 0 ...2. 0 17..6 ~
Replacement of native vegetation (194) 12 .. 9 0 0 0 0 0 0 12 .. 9'"
Decreased losses f'rom native growth change (195) 130.. 7 0 0 0 0 0 0 130.. 7 ~
Ull<1ep1eted Gila RiVer near Dome (196) 1;310.2 0 0 80.4 0 13.. 0 0 1,40306 ~

~ COLORADO RIVER FROM GAGE !fEAR TOPOCK TO UMITROPBE SECTION AT INrERMTIONAL BOUNDARY IVI ;

Consumptive use}l Bill Wi1liamsRiver (197) 9.7 0 0 0 0 0 0 9'07 ~
Less replacement of' native vegetation (198) 0 0 0

...
5 .. 9 0 0 0 5 ..9 ~

Net depletions, Bill Williams River (199) 3.8 0 0 0 0 0 0 3.8~
Bill Williams River at Planet, Arizona 178 135.2 0 0 0 0 0 0 135·2 i
Undepleted Bill Williams River at Planet (200) 139.0 0 0 0 0 0 .0 13900
Estimated inflow, Topock to Limitropbe 179 19.4 12.1 0 0 0 0 0 31.5 .::t

Section
Und,epleted volumes conveyed to Lim!trophe (201) ·2,347.3 16.2 . 131.8 118.0 224.6 13.0 15,145.6 17,996.5

Section
Historic channel losses 1636 80.3 0 8 .. 2 7.6 12.9 .6 67408 78404
Virg~n channel losses

~~~~ $ 111·3 $ .1 ¢ 8.9 ¢ 8.1 ¢1~.2 ¢ 06 ¢ 820.7 1,023·9
Salvage of' cbaJmel' evaporation 9.5 .. 1 ,,7 .5 1.3 0 . 85059706
Replacement. of native vegetation (204)· 87.1 65.9 0 0 0 0 0 153,,0
Increased losses f'rom native growthcbange(205) 5 ..6 5.5 0 0 0 0 0 11.1
u:naep1eted Colorado River within Limitrophe (206 2,176,,0 1901 122,,9 109.9210.4- 12~4 14,324,,9 ~97206

Section at Interptiona1 :Boundary

$. Losses within stateo
;-. Losses out at state.
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. . Bates Acc0JllP81111ng. Table 23 . . . . .
Analysis of Con1irlbution~bySta"tes Based on Mean Virgin Runoff ~or 'the 1914-1945 Period

Item nuJlbers not in parentheses are taken from' T~ble 22,. based on historic runoff'

Item 110.

(l~ Consumptive usa of' irrigation water by crops and noncropped.: areas in this stream section (A-I-LC plus
A-2-LC in Table 12),; all in Ari.zona. .

(2). stream depletion by small reservoirs in this river section (see Table 8)i all in Arizona.

(3). Uses by native vegetation in cropped and noncropped areas under virgin conditions in this section (see
Table 14); all in Arizona. These uses are deductible from the consUDiptive use by crops and noncropped
areas in determining net stream depletions at sites of use. .

{4t Item (1) plus Item (2) minus Item (3).

i (5)0 Item (4) plus Item 1.

(6)0 Item (5) plus Item 2.

(71 Channel losses in this section were estimated to be 6,000 acre-feet a year under virgin flow conditions
with evaporation from the water surface the same as for historical conditiona (see Table 14) • Losses
apportioned to New M.exico were thus considered the same as for historical conditions and the remainder
of' the virgin losses wereapportloned to Arizona.

(8). Uses by native vegetation in cropped and noncropped areas under virgin conditions in this section (see
Table 14); all in Arizona. These uses are deductible from the consumptive use by crops and noncropped
areas in determiIii:gg net stream depletions at s1tes 0'£ use.

(91 It was estimated that growth changes attributable to the inf'luence of man increased the uses by nat1ve
vegetation as compared with virgin conditions in this stream section (see Table 14). As these'cban8es
occurred in Arizona, the increased losses were assigned to Arizona and represent additional man-made
depletions tor the section. .

(101 Item (6) minus Item (7).

.tol!l
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Item. 1'0. '

(11). Consumptive use of irrigation vater 'b7 crops BUd noncrop:pe4 areas in this s1;reaa eect1on; all in Bew
'Mexico. (.As discussed tor Item 10 in ther notes accoJllPUl71ug Table 22, the total of 5,200 acre-teet
'l1siea. for 1M-2":LC in Table i.2 was distributed as 1,000 acre-teet upstream from Blackrock and 4,200
acre-teet downstream trom Blackrock on Zuni River -to -the Bev Mexico-ArizOIJ& state liue. )

(24). It was es'timated 'tba't channel los~es under virgin conditions were the same as under his'torical conditions

tor this sectioD as shown in Item 21 with the same distribution (see T8.blA 14 "0... t.nT.A.' L

(-19). Item (15) minus Item (16).

(20-). Item (19) plus Item 15 ..

(21). It was estima1;ed that channel losses under virgin conditions were the same as under historical conditions
tor 'thie sec'tlon as shown in Item 17 with the same dis'tribu'tion (see Tab'le 14 tor total) ..

(22). Item (20) minus I1;em (21) ..

(23). I1;em (10) plus Items (22) and 19.

I\:
l..:

lZ

~
G:l

I
~

;;
cr
~Uses by nat!ve vegeta'tion in cropped and noncropped areas under virgin conditions in this stream

section (see Table 14); all in New Mexico. ',.

CbaDnel losses in this section were estimated-to be 7,800 acre-teet a year tor virgin conditions with
the evapot"ation trom the water surt'aee'the I'8.me as for 1::t1storical coDd1tioDii (see Table 14); all'iti -
New Mexico. . .

It vas estimated that gx-owth changes attributable to the influence ot man decreased the uses by native
vegetation as compared with virgin cond1:tlons in this stream section (see 'l!able 14). As these changes '
occurred in lew Mexico, the decreased losses were credi'ted to New Mexico ..

. \-"

(12). 8-treem depletion by small reservo~t"s in this rivet" section. (see 'fable 8) all in New Mexico.

(13). Item (11) plus 'Item (12).

(14). Item (13) plus Item 8.

(15). Item (14) plus Item 9.

(16) ..

~
It

(17).

(18)0
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Item No'.

(31). Item (34) minus Items (35) and. (36).

(38). ' Item (37) plus Item 29'.

(39). Item (38) plus Item 30.

~
i
II)

Consumpt1ve use at irrigation water by crops and noncropped areas in this stream section <*.-3-LC in
Table 12); all in lew Mexieo~

IIt was estimated that channel losses under virgin conditions were the same as tor historical condi- ~

tions in this river section as shown in Item 27 with the same distribution (see Table 14 tor total). t3

=tb
f\)
w

Item (31) minus Item (32).

Item (25) plus Items (30) and 24.

Item (29) plus Item 23.

Uses by native vegetation in cropped and noncropped areas under virgin eonditions in this stream
section upstream from Gallup (see Table 14); all in New Mexico.

It was estimated that growth changes attributable to the influence of man decreased the uses by
native vegetation as compared rl1;h virgincondltioDS 1ri this stream section upstream trom Gallup
(see Table 14). As these changes occurred in New Mexico" the decreased lossea were credited to New
Mexico. "

Uses by native vegetation in cropped and noncropped veasun4er virgin conditions in 'this stream
section (see Table 14); all in Arizona. '

Stream depletion by small reservoirs in this river section (see '1'a.ble 8); all in Arizona.

Item (23) minus :Item (24).

Consumptive, use. ot irrigation vater by crops- and ,noncropped veas in this section (A-4-LC in !rable
12); all in Arizona. '

, Item (26) plus I;tem (27) minus Item (28).

(25).

(26).

(27).

(28).

(29).

(30).

(31).

(32).....
\0
~

(33).

(34).

(35)"

(36).
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Item No.

(4.0). It. was estimated that channel losses under virgin conditions were the same as for historical condi
~ tions in tli1s rlve£ section'as shown in Item-- 32 (see ~Tabie 14); aU in New Mexico.

(4.1). Item (39) minus Item (4.0).

Item (42) minus Item- (43).

Item (45) plus Item 39.

Item (4.1) plus Item 34.

Uses by native vegetation in cropped and noncropped areas uDder virgin coDdit1.ons in this stream
section. (see Ta:ble 14); all in Arizona.

f
VI

fa>o
o

f
~
~

1la
~
f\)

It vas estimated that channel losses under virgin conditions were the ·same as for hist.orical conditions W

in t.his river section as shown in Item 41 with the same distribution (see Table 14 for total).

Channel losses in this river sect.ion were est.imated t.o be 1,300 acre-feet a year under virgin flow
condit.ions with evaporat.ion from the water surface the same as for historical conditions (see Table 14
for t.otal). Losses apport.ioned to New Mexico were thus considered the same as for historical condi
t.i-ons and -the remainder of the losses were apportioned to Arizona.

(44,).

(4.5 ).

(46).

(41).

(42).

(43).

~

(48). It.em (46) minus Item (41).

(49). Item (33) plus Items (48), 4.3, 44, and 45.

(50).. Channel losses in this river section were estimated to be 47,300 acre-feet a year under virgin flow
conditiona (see Table 14 for total). The·· estimated vater surface evaporation was lOO-acre-feet a year
less for historical condit.ions as compared with virgin condit.ions and the salvage vas credited to
Arizona on t.he basis of proport.ional volumes conveyed. Virgin losses apportioned to New Mexico were
thus considered t.he same as for historical cOnCIitions and the remainder of the losses were apportioned
to Arizona.

(51). This salvage vas discussed under Item (50) (see Table 14) ..
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Item No.

(52) ._ US~8 bY' Ds;!iive _veg~tati9n lp. crt;>ppe4 ant\ no~cropped !U'ea!9 UIJ4er ~gin co!lditions in this stream
. section (see Table 14); all in Arizona. - .

(53). It was estimated that grOwth changes attributable to tbe influence of man increasedtbe uses by
native vegetation as compared with virgin conditions in this stream section (see Table 14). As
these chan8es occurred in Arizona, the increased losses were charged to Arizona. ~

Cll

>o

j
....
~

li
0-
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w
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Item (55) minus Item (56).

Item (51) plus Item 51.

Item (54) plus Items (58) and 52.

Consumptive use or irrigation water by crops and noncropped areas in 'this stream section (A-9-LC in
Table 12); all in Arizona.

Item (49) minus Item (50).

Uses by native vegetation in cropped and noncropped areas under virgin conditions in this stream
.sec'tion (see Table 14, Moenkopi Wash above Tuba); all in Arizona•

Channel 108ses in this river section were estimated to be 7,900 acre-teet a year under virgin flow
conditions (see Table 14 for total). The estimated wa'ter ,surtace-evaporation was 100 acre-teet a year
lese for historical conditions as compared with virgin conditions and the salvage was credited to
Arizona on the basia of propOrtional volumes conveyed. Virgin losses apportioned to New Mexico were
thus considered the same as tor historical conditions and the remainder .of the losses were charged-to
Arizona.

(61). Th1s salvage was discussed under Item (60) (see Table 14).

(62). Item (59) minus It~m (60).

(63). Average annual undepleted tlow or the Colorado River at Lee Ferry as given in the final report of the
Engineering Advisory Committee to Upper Colorado River Basin Compact Commission, dated November 29,
~~. '

(54).

(55) •

(56).

....
. \0

(57).\0

(58).

(59).

(60).
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Item No.'

\,e e

(61$.). Item (62) plus Items (63)&Dd 57.

('65).- Cbimnei lo~ses 'in this 'river se~ticm we~ e~t1mated ·tabe 2l~lOO acre-feet a year,W1d&r nrgin flow
'ccmdit10na (see Table 11$. fortotai). The-pbreatopby'te . losses were considered'thes8DIe'- torbistorlc
and virgin conditions aDd the salvaged water surface evaporation of' 200 acre-feet a year was prorated _
on the basis of the respective volumes conveyed. Arizona was thus charged with annual losses of 600 ~
acre-feet and 20,500 -acre-feet a year was apportioned "to 'the UlIdlstributed stream flow. m

(66).

(67).

(68)._
ro
8

(69).

(70).

(71).

(72) .

(73).

(74).

This salvage was discussed UDder Item (65) (see Table 14).

It$ (64) minus Item (65).

Consumptive use ot irrigation water by crops and noncroppedareas in Arizona and Utah in this river
sect10n. (See Table 12. For Arizona: A-I-V plu.s 1,400 acre-feet ofA-2-V d1.str1buted as upstream
from the gage on Virgin River a-t Littlefield, Arizona~ See note tor ;ttem 64 of Table. 22. For U'tah:
U~~.) , .

Stream depletion by small reservoirs in this river section (see Table 8); all in Utah.

Diversions of vater trom 'the headwaters of the Virgin R1ver system tor use outside of the drainage
area of the Color&do River Basin (refer to Section III C 5 (t) (1) Ca); all in U1i&h.

Uses by native vegetation 1n cropped and noncropped areas in Arizona and Utah in this river section
under vb'gin conditions (see Table 14, Virgin River upstream from Li1;tletieldtor total).

Item (68), plus Items (69) and (70) minus Item (71).

Item 62 plus Item (72).

Item (67) plus Items 61, (73) 1 and 63.
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Item No.

(15). Channel losses in this river seC"tion were estima;t;edto be 138,700 acre-feet a 78&r under virgin flow
conditions (see Table la.: _GranQ Waeh, 100 acre-teet; Gr4Ud C8.Dl'OD to HOOTe:t" Dam on ColoradO' River,
82_,100. acre-feet; Littlefield to mouth on Virgin- River" 42,900 acre~feet;) Mefldow Valley Wa$b, 4,200
acre-feet; aDdMud.d:y River, 9,14.00 acre-feet). The estimated wa~rsurtaee·eftporationn82,3OO acre
teet· a year-less f'orhistorical conditione as compar-ed with--v1rgin coDditlons and-the .sal.vase was ap
portfoned on the basis of the respective volumes conve;yed-. Uses bynativevegetatt-on in cropped and
noncropped areas uader virgin conditions in Arizona and Nevada in the section downstream from the
Littlefield aDd Grand calVon gage8to the gage below Hoover Dam were add.edto the respective historic
chalinel losses apport'1oned to Arizona and Nevada in determining the virgin channel losses apportioned
to these states. It was estimated that growth chanses attributable to the influence of man increased
the uses by native vegetation (c'bamlel losses) in Arizona by 500 acre-feet annualJ.:r and the uses in
Nevada by 900 aere-feet a year. These quantities were deducted from the historic cbaImel losses as
signed to Arizona and Nevada in determining the virgin channel losses apportioned to these states.
Thus, Item (75) is Item 70 plus Items ('76) and (77) minus Item (78). -

(76)0 This salvage vas discussed under Item. (75) (see Table 14, Grand C&n7on to Hoover Dam on Colorado
~iver for total)o

(77). Uses by native vegetation in cropped aM noncropped areas in Arizona and Nevada in this stream.
section under virgin conditions. (See Table 14: Grand Wash, 100 acre-feet in Arizona; Littlefield
to mouth of Virgin River, 1,100 acre feet in Arizona and 5-,000 acre-feet in Nevada; MeadOW'Valley
Wash, 4,200acre-f'eet in Nevada; and Muddy River, 6,300 acre-feet in Nevadao)

(78) • These increased cbannel losses from grow.th changes attributable to the influence of man in Arizona
and Nevada represent additional man-made' deple:tions for the section. (See Table 14: Littlefield
to mouth of- Virgin River, 500 acre-teet increased losses in Arizona and 4,000 increased losses in
Nevada; Muddy River, 3,100 decreased losses 1n Nevada. Net increased losses are thus 500 acre-feet
for Arizona aDd 900 acre~f'eet for Nevada!) -

(79). Item (114.)m1nu-s Item (75).

(80)0 item. (19) plus Item 72.

(81). As outlined in Item (75) for that river section, this item is Item 75 plus Items (82) and (83) minus
Item (84) (see Table 14, Hoover Dam to Topock, for total). However, because no historic losses were
apportioned to California, the increased losses from native growth change in Cal1f'orn1a were deducted.
from historic losses for UIldistributed stream flow in determining apportlomnents of virgin channel_
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(82). The estima'ted va'ter s~ace evapoxoa'tion trom the ebaImel in this stream section was 21,500 acre-teet

. a ,.ear-less tar h1stori.ea1contitl~nsas compared with v1rgin CODd1tiODS aDd this· salvage·was prorated
&1110118 the contributors on the basls of the respective volumes conve,.ed uader virgin conditions (see
Table 1"', Hoover Daato Topock, for ·total). .

(83). Uses b7 Dative vegetation in cropped aDd noncropped areas in this stream sectioD under virgin condi-
tiOM (see Table 1"'); all in Nevada. .

(BJI,). It vas estimated that growth cbaJ:Jges attributable to the iDt1uence of man tncreased the·uses by river
bottom gravth b7 25,600 acre-teet a year as compared nth virgin cond.1tiol18 in 1ibisstream section
(see Table 1"'). These increased losses were apportioned equally beween Arizona on the one side and
-C&Uforn1a &ad Nevada in their respective boUDdary sections. .

(85). Item (80) minus Item (81).

2 (86). ConsU1llp'tive use of irrigation water by crops and noncropped areas in this stream section (lGf-l~G in
Table 12); all in New MeXico. .

(87). Uses by native vegetation in cropped and noncropped areas in this stream section UDder virgin condi
tiol18 (see Table 1"', Gila River upstre&ll tram Virden); all in New' Hexico.

-.:;.,-..

(oo) •. Item (86) minus I'tem (87).

(89). Item (88) plus Item 77.

(90). Item (89) plus Item 78.

(91). Cbannellosses were estimated to be 5,800 acre-feet a 7e&r in this stream section under virgin condi
tions (see i'able 1"', Virden to lIev Mexico-Arizona State 11M); all in New Mexico.

(92). Uses b7 Dative vegetation in cropped aDd noncropped areas in this. stream section.' under virgin condi
tions (see Table 1"', Virden to BeY Mexico-Arizona State line); all in New Mexico.

(93). Item. (90) Jiduus Item (91).

(94). Item (93) plus Item 83.
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Item Ro.

(95).

(96)·

Channel losses in 'tide river sec'tion vere estimated to be 10,000 acre-feet a year under virgin condi
tions withevaporat1on from 'the :va.'ter surface tbe same as,forb1st.or1cal conditions (see Table. 14 for
total). Losses apportioned 'to "New Mexico vere thus -considered the same as for historical conditionA.
and the reminderot the Virgin losses were apportioned to ~izona.

Usea by DAtive vegetation in cropped aDd. noncropped areas in this strea.m section under virgin condi
tions (see'TabJ.e 14); all in Arizona. " . ..

COBsumptive use of irrt'gation vater by crops and noncropped' areas in this river section (lDl-3-G in
Table 12); all in New Mexico. . - . '

121It was estimated tha't growth changes attributable to the iDf1.uenceot 'maudecreased 'the uses by native 0

vegetation as compared with virgin co:Dd1.tions in tb:l:ss'trea:m section (see Table 14). As these cbanges i
occurred in Arizona, the decreased losses of 400 acre-feet a year were credited to ArizODa. II>

o
·0

I
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(98). Item (94) minus Item (95).

(99).

(100). Stream. depletion by small reservoirs in this river section (see Tab1-e 8); all apportioned to New
Mexico. .

(97).

(101). Uses by native vegeta'tion in cropped and noncropped areas UDder virgin conditions in this stream
sect.ion upstream from Glenwood (see Table 14); all in Wev Mexico.

I\')

a

(102). Item (99) plus Item (100) minus l'tem (101).

(103). Item (lee) plus Item 88.

(104.). Item (103) plus Item 89.

(105). It was estimated that channel losses under virgin conditions vere the same as UDder histor,lcal
conditions tor this river section as shown in Item. 91 (see Table 14, Glenwood to state line);
all in JevMextco. '.. '.

(loG). Item (J04) minus Item (105).
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Item No.

• •
(107). Item (106) plus Item 93.

-.
(108). Channel losses in this river section were estimated-to be 1,500 acre-teet a rear under virgin condi

tione with evaporationtrom the vater surface the same as tor his'torica1 cond1tions (see Table 14
tor total). Losses apportioned to New Mexico were thus considered to be the same astor historical
conditions and the remainder of the virgin cba.nnel losses vere apportioned. to Arizona~

~,
IJ)

Item (98) plus Items (liO) and 99.

Cbannel losses in. tlU-s river section were estimated to be. 1,500 acre-feet a year UDder virgin condi
tions 'With evaporation from the water surface the same as tor historical conditione·· (.see Table 14
for total). Losses apportioned to New Mexico Yere thUG considered to be the same as for historical .
cond1tione and the remainder of' the virgin channel losses were apportioned to Arizona.

i

(109).

(110) •

(111)0

(112) •

Uses by native vegetation in cropped and noncropped areas in this stream·section UDder virgin condi- r:
tiona (see Table 14); all in Arizona. g

Item (lOT) minus Item (108). t
i
~
\i'
I\)
w

(li3). Uses by native vegetation in cropped and noneropped areae in this stream section under virgin condi
tions (see Table 14),; all in Arizona.

(114). Item (Ill) minus Item (112).

(115) 0 Consumptive useo£' irrigation water by crope and noncropped' areas in this stream section. These
depletions are on the headwaters of the San Simon Creek system in Arizona (A-5-G in Table 12).
The stream heads in Arizona,curvee through a portion of southwestern HevMexico, and then re
enters Arizona.

(116). Item (115) plus Item 104.

(117). Item (116) plus Item 105.
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(.122). Uses by native vegetation in cropped and noncropped- areas in this stream section under virgin condi
tions (see Table 14); all in Arizona.

Item (120) minus Item (121).

~
~
II)

II>
()
()

a

IIt was estimated tbat growth changes attributable to the influence ot man decre!'sed the uses by native t-3

vegetation as compared with virgin co~tions in this river section (see Table 14). As these ebanges-'~

occurred in Arizona, the decreased losses ot 2,200 acre-teet a year were credited to Arizona. ~

I\)
U)

Cbam1el losses in this river section under virgin conditions were estimated to be 51,400 acre-teet a
,ear w11ih evaporatiOn trom the water surface the same as tor historical conditions (see Table 14 tor
total). Losses apportioned to Hew Mexico were thus considered. to be. the same as tor historical
conditions and the remainder of the virgin cbarmel losses were apportioned to Arizona.

It vas estu.1ied 1ihat cbaDnel losses under virgin con411i;lons were "the same as tor his'torical condi
tions in this stream section as shown in Item 108 with the same distribution (see Table 14 tor total,
New Merleo-Arizon.a state line_ to SolODlOn)._

Item (117) min'Q,s Item. (11.8)-.

Item (114) plus Items (119) and 110.

(123).

(119) •

(120).

(121).

Consumptive use ot ir.riga.tion water by crops and noncropped areas in this stream section; all in
Arizona. (See A-e-G in Table 12. As discussed in the notes tor Item 118 ot Table 22, the totalot .
1,800 acre-feet tor this area vas distributed as 500 acre=-f'eet on Gila River upstream from gage at
Calva (Item 112), 400 acre-feet on San carlos River downstream trom gage near Peridot (Item 118),
and 900 acre·teet tor this river section on San ~los River upstream trom gage near Peridot.} .

(126) • Item (125) -plus Item 1160

(127). Item (124)- plus Items (126) and 117.

(128). Channel losses in this river section were estimated to be 21,800 acre-feet a. year UDder virgin condi
tions with evaporation trom. the water surface the same as for historical coaditions (see Table 14 tor
total). Losses apportioned to New Mexico were conSidered the same as tor historical cond!tions al\d
the remainder or the -virgin channel losses were apportioned to Arizona.

(118).

(12lt.) 0

(125).

I\)

~
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Item No.

(129). Uses by native vegetation in cropped and noncropped areas in tbis Btr~am. section under virgin cond1
·tions (se"e Table -14);- all: in Arizona.

(130). Item (121) minus Item (128).

(131). Consumptive u~e Of irrigation vater by crops and noncroppedareas 1nthis stream section (M-I-G in
Tabl.e 12)j all in Mexico.

Item (133) plue Item 124~

Item (134) plus Item 125.

Item (131) minus Item (132).

Uses by native vegetation in cropped and noncropped areas in this stream section under virgin condi
tione (see Table 14, San Pedro River in Mexico); all in Mexico.

as
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ChaIlDel losses in this river section were estimated to be 11,700 acre-feet a year under virgin condf-. ~
tions with evaporation t"rom the water surface the ssme as for historical conditions (see Table 14, ~
Pa10minas to Cbar1eston tor ~ota1). "Losses apportioned to Mexico were thus considered the same as tl
for historical conditions and the remainder of the virgin channel losses were apportioned to Arizona.

(132).

(133) •

(134)~
I\)

~ (135).

(136).

(137). Uses by native vegetation in cropped and noncropped areas between Pa10minas and Charleston under
virgin conditions (see Table 14); all in Arizona.

(138) • It was estimated that grO'lfth changes attributable to the influence ot man decreased t11e uses by
native vegetation between Pa10minas and Charleston as compared with virgin conditions (see Table 14).
As these changes occurred in Arizona, the decreased losses of 300 acre-teet" a year were credited to
Arizona.

(139) • Item (135) minus Item (136).

(140). Item (139) plus Item 130.



(147)0 This salvage was discussed under Item (146) (see Table 14, Gila River :from Coolidge Dam'to Kelvin)o

(148). Uses by na.tive vegetation in cropped and noncropped areas in this river section under virgin cond!-:
tiona (see Ta.ble 14g San Pedro River from Manrnoth to mouth, 2,100 acre-feet plus Gila River from
Coolidge Dam to Kelvin, 2,100 acre-feet) j all in Arizona.

(149). It was estimated that growth changes attributable to the intluence ot man decreased the uses by
native vegetation in thb stream section as compared with Virgin cond.1tions~ (See Table 14g San
Pedro River trom V18mmothto mouth, decreased losses ot 1,700 aere-reet; Gila River from Coolidge
Dam to Kelvin;/' increased losses of 400 acre-feet; net decreased losses tor this river section are
thus 1,300 acre-feet.) As these changes occurred in Arizona, the decreased cha.llnel losses of 1,300
acre-feet a year werecred1ted to Arizona.

e

Channel losses in this river eectionwere estimated to be 44,300 acre-feet a·."ear under virgin comU
tions with evapoi-ation from the water surface the same as for historical contUtiona (see Table 14
tor total). _Losses apportioUeQ. tQMex_icovere_ thu~ co~ide.redthe same as tor historical conditions
and the remainder of the virgin channel losses were· apportioned to AriZODa.

e,.-......s

l!:
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~

Channel losses in this river section were est1Jllated to be 27,800 acre-teet a year under virgin condi- ~
tions. (See Table l4g San Pedro River from Mammoth to mouth, 13,500 acre-feet plus Gila. River from ~
Coolidge Dam to Kelvin, 14-,300 acre-feet.) The estimated water surface evaporation from 'the ch.amlel .~
was· 100 acre-feet a year less :for historical conditions as compared with virgin conditions and the (!)

salvage was eredi'ted to Arizona on the basis of proportional volumes conveyed. Virgin losses in ~
this stream section apportioned to Mexico and New Mexico were thus considered the same as for
historica.l conditions and the remainder or the virgin channel losses were apportioned to Arizona.

Item (130) plus ItemS (14-4-) and. 135.

Item (140) minus Item (141).

Uses by native vegetation in cropped and. noncropped areas under virgin coD4itions io. this river
section (see Table 14); all in Arizona.

•It wa.s estimated that grOW"th cbaDges attributable to the influence ot man increased the uses by ~

native" vegetation tn this river section as compared with virgin conditions (see Table 14). As these :
changes occurred in ArizoDa, the increased losses of 5,900 acre-teet a year were charged to Arizona.

(144).

(145).

(146) •

(143).

(142).

(141).

Item No.

~
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Item No.

Item (145) minus Item (146).

·Uses by native vegetation 1n cropped and noncropped areas 1n this river sectlon under virgin condi
tions (see Table 14); all in Arizona.

1-3

"~
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Item (154) .p1us Item 142.

Cbam:lel los~es in this river section were estimated to be 62,000 acre-teet a year under virgin condi
tions (see Table 14 tor tota1.). The estimated water surface evaporation from the channel was 5,400
acre-feet a year l.ess for historical conditions as compared with virgin conditions and the salvage
was credited as 4,500 acre-teet to Arizona and 900 acre-teet to Mexico on the basis at the respective
undep1eted volumes conveyed. Virgin channel losses apportioned to Mexico were considered as 900 aere
teet a year greater than tor historical conditions or 5,600 acre-teet ay-ear and the remainder ot the
virgin channel losses were apportioned to Arizona.

This salvage was discussed under Item (156) (see Table 14 tor total)"

Item (153) plus Item 140.

~r:
111

»
Uses by native vegetation in cropped and noncropped areas in Arizona alld Mexico in this river section g
UDder virgin condit1ons (see Table 14, _ Cruz River npstreem from Nogales gage). I
Item (151) minus Item (152). i

_ _ ~ R , • _ _ • _ • - - •

Consumpt:!ve use ot irrigation water by crops aDd noncropped areas 1n Arizona aad MeRica in this
stream section (see Table 12, san Raf'ae1 Ranch 1nArizODa, A~13",G,and santa Cruz River in Mexico,
M-2-G). The Santa Cruz River heads in Arizona, curves through northern Sonora, Mexico, aDd re-
enters Arizona near Nogales. .

(152).

(153) •

(154).

(155).

(156).

(150) •

(15i)~

(157).

(~58).

f\)

g

(159). It was estimated tbat growth changes attributable to the influence of IBn decreased the uses by native
vegetation in this stream section as compared with virgin conditions (see Table 14)0 As these changes
occurred in Arizona, the deereased channel losses of 8,300 .acre-feet a year were credited to Arizona.
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Item Bo.
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(160). ' ~te~ (15?) ~nus_Ite~ (15~).

(161). CoD8UJDptive use of irrigation water by crops and noncrOpped areas upstream :fromthe.gage on the
Salt River near Roosevelt (see Table 12, the BUm of A-17-G, A-lS-G, A-19-G, and A..20-G); 'all in
Arizona. '

(162). Stream depletion by small reservoirs upstream from.:the gage on the Salt River near Roosevelt (see
Table 8, Upper Salt River small reservoirs); all in Arizona.

(163). Uses by native vegetation in the cropPed and noncropped areas upstream from. the gage on the salt
River near ROosevelt under virg1n':conditionS'(see Table 14, Salt River above Roosevelt gage); all
in Arizona.

(16Ja.). Item (161) plus Items (162) and 98 minus Item (163l.
ro
~ (165). Item (164) plus Item 147.

(166). Consumptive use of irrigation water by crops and noncropped areas upstream from the gage' on Tonto
creek near Rooseyelt (A-21.,;.G'in Table 12); all in Arizona..

(167). Uses by native vegetation in the cropped and noncropped areas upstream. from. the gage on To~to Creek
near Rooseve1't under virgin conditions' (see Table 14, Tonto Creek above, Roosevalt gage); all in
Arizona.

(168).. Item (166) minus Item (161).

(169). Item (168) pluB Item 148.

(170). Consumptive use of irrigation water by crops and noncropped areas upstream from the gage on the Verde
River below l3artlett Dam (A-22,.G plus A-23-G in Table 12); all in Arizona.

(171). Stream depletion by small reservoirs upstream :from. the gage on the Verde River below 'Bartlett Dam
(see Table 8, Upper Verde River small reservoirs); all in Arizona.

~
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Item No.
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(172) •

(173).

(174) .

(175) .

( 176).

(177) •

(178).

ro....
0

(179).

Average annual evaporation depletion by Bartlett Reservoir (See Table 8); all in Arizona.

Stream depletion by the average annual accretion of surface storage in Bartlett Reservoir
(see Table 11); all in Arizona.

Uses by native vegetation in the cropped and 'uoncropped areas upstream from the gage on the Verde
River below Bartlett Dam under virgin conditions (see Table 14, Verde River above Bartlett Dam);
all in Arizona. '

Item (170) plus Items (171), (172), and (173) Dlinus Item (174).

Item (175) plus Item 149.

Item (165) plus Items (169), (176), and 150.

Channel losses in this river section were estimated to be 39,400 acre-feet a year under virgin
conditions (see Table 14, Verde River from Bartlett Dam to mouth, '8,600 acre-feet plus Salt River
from above Roosevelt Lake to Granite Reef Dam, 30,800 acre-feet); all in Arizona.

Uses by native vegetation in the cropped and noncroppedareas between the upstream'gages and
Granite Reef Dam under virgin conditions (see Table 14, Verde River from Bartlett Dam to mouth);
all in Arizona.
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(180). It was estimated that water surface evaporation from the channel in this river section was 200 acre
feet a year more for historical conditions as c,ompared with virgin conditiotls. (See Table'14g
Verde River from Bartlett Dam to mouth, decreased losses 0£400 acre-teet; salt River from above
Roosevelt Lake to Granite Reef Dam, increased losses of 600 acre-feet; net increased losses for
this river section are thus 200 acre-teet.) The increase was caused by the pool above Granite Reef
Diversion Dam. The increased losses were charged to Arizona.

(181). It was estimated that growth <:baDges attributable to the influence ot man increased 'the uses by native
vegetation in this river section as compared with virgin conditions (see Table 14, Salt River from
above Roosevelt Lake to Granite Reet Dam). As these changes occurred in Arizona, the increased channel
losses of 200 acre-feet a year were charged to Arizona.
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Item (177) minus (176).

It was estimated that growth changes attributable to the influence of man increased the uses by
native vegetation in this river section as compared with virgin concUtions (see Table 14)0 As these
changes occurred in Arizona, the increased channel losses of 33,200 acre-feet a year were charged to
Arizona. .
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Item (165) minus Item (186).

Item (190) plus Item 173.

Uses by native vegetation in cropped and noncropped areas in this rlver section under virgin condi
tions (see Table 14); all in Arizona.

This salvage has been discussed under Item (186) (see Table 14 for total).

Channel losses in this river section were estimated to be 446,200 acre-teet-a year under virgin
conditions (see Table 14 tor total). The estimated water surtaceevaporation from the channel- was
11,600 acre-feet a year less for historical conditions as comPared with virgin conditions and the
salvage was credited as 10,200 acre-teet to Arizona, 1,300 acre-feet to New Mexico, and 100 acre
feet to Mexico on the basis of the respective undepleted volumes conveyed. Virgin channel losses
apportioned to Mexico were considered as 100 acre-feet a year greater thanf'or historical' conditiona li1
or 6,300 acre-feet a year, those for New Mexico were considered as 1,300 acre-feet a year greater ~
than for historical conditions or 63,000 acre-feet a year, and the remainder of the virgin channel m
108ses were apportioned to Arizona.,

Consumptive use ot irrigation water by crops and noncropped areas in the Agua Fria River Basin
- upstream trom Lake Pleasant (A-25-G in Table 12).

Item (183) plus Item 159.

Item (150) plus Items (160), (182), (184), and 161.

e

(181).

(186) .

(169).

(190) .

(191) •

(184) .

(185).

(186) .

(182).

(183).

Item-Bo.

f\).......



(199). Item (197) minus Item (198).

(200). Item (199) plus Item 178.

(201). Item (85) plus Items (196), (200), and 179.

Item (191) Illi,nus Item (192).

This salvage was discussed under Item (192) (see Table 14 for total).
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It was estimated that growth changes attributable to the influence of man decreased the uses by
native vegetation in this river section as compared with virgin conditions (see Table 14). As
these changes occurred in Arizona, the decreased chaImel losses of 130,700 acre-feet a year were
credited to Arizona.

Uses by native vegetation in the cropped and noncropped areas in this river section under virgin
conditions (see Table 14); all in Arizona.

Consumptive use of irrigation water by crops and noncropped areas upstream from the gage on the Bill
WiUiams River at Planet (A-1-Bll plus A-2-BW in Table 12); all in Arizona.

Uses by native vegetation in the cropped and noncropped areas upstream from the gage on the Bill
Williams River at Planet under virgin conditions (see Table 14,· Big Sandy River, 3,'700 acre-feet
plus Santa Maria River, 2,200 acre-feet); all in Arizona. .

~rlannel losses in this riversectlori'yerf")!S~imated~o be 419,100 acre~teet a yee:r under virgin
.conditions (see Table· 14 for total).>;~~;';~l1l,titna.tedwater surface evaporation from the channel was
17,600 acre-feet a year less for his,tqi-icuconditiona as compared with virginconditiona and the
:~alvage was credited as 16,200 acre-feet to Arizona, 1,200 acre-feet to New Mexico, and 200 acre
feet to Mexico on the basis of the respective undepleted volumes conveyed. Virgin channel losses
apportioned to Mexico were considered as 200 acre-feet a year greater than for historical conditions,
those for New Mexico were 1,200 acre-feet a year greater than for historical conditions and the re
mainder of the virgin channel losses were apportioned to Arbona.

•
(192) .

Item No.



(206). Item (201) minus Item (202).

(203). This salvage was discussed und.er Item (202) (See Table 14 for totaL Topock to Yuma, 95,300 acre
feet plus Yuma to International Boundary, 2,300 acre-feet).

(204.). This replace1llent sai-"age was discussed under Item (202) (See Table 14. for total. Topock to Yuma,
75,600 acre-:feet plus Yuma to International Boundary, 77,400 acre-teet).

(205). TheBe increased losses were discussed under Item (202) (See Table 14 for totaL Topock to Yuma"
9,700 acre-feet plus Yuma to International Boundary, 1,400 acre-reet).

-,- "
-.' , "'.->

Channel lQsses intbis river sec~1.()tlvereestimatedt.o be 1,CYl3i900 acre-feet a year under virgin
conditioJ,LS. (See Table 14 .for to:t&i.~· .. tqpock to Yuma, 903,100 acre-feet plus Yuma to International

. Boundary, 120,80() acre-feet. );<

~
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The .vater suri'ace evaporatihn.~s~st1nlatedto be 97,600 acre-teet a year less tor hi~torical
conditions as compared with virglu·~oDdftions. This total reduction 01' evaporation loss consisted
of 2,900 acre':'feet on the Gila Ri.ver;t't'om Dome to the mouth, 81,600 acre-feet on the Colorado River
from Topock t9 Laguna Dam, and 13,1.00 a.cre-feet from Laguna Dam to the California-Baja California
International Boundary. The salvages were apportioned among the various contributors on the basis
of the respective undepleted volumes conveyed in the respective 'stream sections. •t

(

l
l

The annual uses by native vegetation in the cropped and noncropped areas under virgin conditions ~
vere determined to be 65,900 acre-feet in California and 87,100 acre-feet in Arizona between Topock :
and the Arizona-Sonora International Boundary. It was estimated that growth char.ges attributable to tl

the influence of man increased the uses by native vegetation in this river section by 11,100 acre-teet(
a year over uses under virgin conditions. These increased losses were divided as 5,600 acre-feet
chargeable to Arizona and 5,500 acre-feet to California.

The apportionments ot virgin channel losses in Item (202) were determine'! as Items 186 plus
Items (203) and (204) minus Item (205). However, because depletions by Calif·:>rnia. were 2,557,000
acre-feet a year in excess of contributions by California and no historic losses ~ere apportioned
to. california, .the quantities listed :for. California in Items .(204) and (205) were assigned to lln
distributed stream flow and California's apportionment was considered to be the credited salvage of
water surface evaporation.

-
Ite1Jl No.

(2CYl).
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LONER COLORADO RIVER BASIN

AR1ZONA October 1~ 1913 - September 30~ 1945

"

)1' I Killing Frosts J
Dr ':'..:i_nage County Latitude Longitude Elev. Yrs. of jLast in 1First in-'

! Record' Spring . ALltwr.rl
Gila IMaricopa ! 32°58' I 113°20' 516 10 Feb 25 Nov-2b
San Francisco ! Apache I 33°51' I' 109°08' 0000 26 June 22 Sept 13
Verde IMaricopa 33°58 1 I 1il052 1 3300. 22 Apr 1 Nov 13
Verde IYavapai 35°13 ' il2029 , . 5140 30 May 13 Oct 16
Gila Yuma 32°4$1 113027

'
I 492 j 13 Feb 26 Dec 9

Bill Williams IYavap3i 34°36 1 113012 1 '3900 20 Mar 2S Nov 14

1

_
Verde Maricopa 33°49' 1il03$I 1650 5 1/ 1/ ~
San Pedro ICochise I 31°57' 1100 17' 13550 31 Apr- 7 Nov- 3 f

. Little Colorado INa.va~o I. 36~401 llo031 1 17200 ~6 May 13 Oct 7
San Pedro Cochise I 31°27' 109°55' 5350 .>0 Mar 27 Nov 22ISa"1 Francisco Greenlee I 33°40' 109°06' 6500 I 15 May 8 Oct 16
San Simon Cochise I 32°20' 109°29' 3756 I 24 Mar 30 Nov 6

I Gila . Maricopa 33°22' 112°35' 888 31 Mar 11 Nov 18
Sa..'1 Pedro Santa Cruz 31°33 ' ilo031 r 5000 Iy 27 IMay 2 Oct 18
San Pedro Sant,a Cruz 31°31' 110030 r 5225 2/ 27 1.~ay 2 Oct 18
Santa Cruz Pinal 32°53 r 111°45' 1390 1- 25 Mar 4

1

Nov 23
Verd.e Yavapai 34°58' I 112°22' 4610· 21 Apr 24 Oct 18
Verde Yavapai 34°21 1 111°42' 2650 30 Mar 26 Nov 13
San Juan Apache I 36009' 109°32 1 5538 24 ·l\fuy 11 Oct $
Verde \ Yavapai 34°44 1 112002 r 3460 3/ 28 Apr 2 Nov 3
San Francisco Greenlee I 33°03' Jj09017 1 3465\- 32 Feb 27 Nov 25
Colorado Coconino· 360)8 1 lil022 , 6300 6 Apr 29 Oct 20
Agua Fria Yayapro.: I 34°18' 1120 10' 3773 I 20 I Apr 13 I Nov 17 I

Selected Weather Bureau Stations a..'1Q Ave:c'aga Killing Frosts

Station

-

Agua Caliente
Alpine
Ashdale ~ger Station
Ashfork
Aztec
Bagdad

_ I Bartlett Dam
Benson
Beta.taIdn
Bisbee
Blue
Bowie
Buckeye
Canel0 Ranger Station
CaniUe
Casa Grande
Cedar Glade
Childs
Chinle
Clemenceau
Clifton
Copper Mine Trading Post
Cordes

17 Not estimated.
3/ Records at eanille combined with records at Canelo Ranger Station.
1/ Combined with records at Montezuma Castle and Ccmville.
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Table 1

WIfER COLORADO RIVT'::R B.l\SIN

e
Sheet ;2 of 7

Selected Weather Bureau Stations and Average Killing Frosts

ARIZONA (Continued) October 1, 1913 - September 30, 1945..---- -- -, ,- -- ,,- .. - ----1--- - - ,-- '---'-,--'. - . -----1-" ".----! -'----1------:---'--' IITITing-FiOSiS- - '-'I

I station -TI' Drainage I CC'JIlty ILat:i.tude Ir..ongitude IElev. r y;,s. of ILast, in !First in1
CornV:LUe-'- ---- ver~------'---'-havapai-' 3ko42"1tl120~300't-Vo~~tA~Y1~-t-N~~tE1~JI
Douglas, (S"lelter) Ya.qui I C?crose 3~~~11 I 10S'~J~1 : ~973 I 321 !~pr ?! ~ov g
LudleyvJ.lle San Pedro 1:i'lil&l 3~- )tJ' I llO<J4.) I ; ;.::204 . 11 ! Apr 1. I Nov 11

! Elgin I San Pedro Sent,;;, ~ruz I 31°40 1 I 110°32 1 I 4900 I 16 IApr 21: Oct 26 I

IFairbaI".k ' Sa.."1PeGro 1 COC::J.:':_S3 I 31°1:3! , llO°]21 I 3862 I 25 I Apr 8 I ~~cv 3 •
,Flagstaff I Lit-t.l'3 Colorado C(·con'~!'lu I 3/12. 1 1 111°40 1 i 6903 i 3~ ! June I! Oct 2! ,.:
! Florence Gila Pinal, 330 0? I I D.l°23 ' ! 1500 ! 26 I Mar 15 I Nov 19 11 ~
I ~ort Apa~he ! s~t . I Navajo I J~o46' j 1?90 5?' ! ~3~O 1 y 24 I Ma;r 3! Oct 17 ~
IFort Def1a..."'lCe I Little CO.LOrado ~ Apa:::hc 3,c4b 1 t 10900, I I b7';)0 !:2.1 28 \ May 22 ~ Oct 2 ...

i\,Fredonia Kanab Gr~ek , Coccnin0 36°57' I 112°32' 5000; 9 ! Ma¥ 23! Oct 7

\
- G~ac.o ~ttle Colorado I !,-pa~~he t 35°1:3' ! 1~90341 I 6350 I 17 IIJay 7' Oct 4

G1.la Bend GJ.la I :Mar~eopa I 32°57 f ; 1l2°43 r i 737 I 30 ; Feb 23 INov 29

IGlob~ Salt Gila I 330 23 ~ ; 110°431 I 3410- 32 I,~pr 1 Nov 11
Grana Canyon I Colorado I Coconino 36003!! 112°08' I 69.30 I 321 May 17 t Oct 9

IGranite Reef Dam Salt i Maricopa 33°.31 1 I 111°'+2' I 1325 , 31 Feb 13 I Dec 3 _
Henry's Camp Salt : Apache 3:3034',' 1090 54'II, 6925 : 24 IMay 19', Oct 121

IHereford San Pedro ! Cochise 31°26' ,110°02' 4180 i 7 Mar 29, Oct 30

IHolbrook I Little Colorado I Navajo 'I 34°54' ! 110010' I. 5069 I 32 1Apr 27. IOct 21
In.'1er Carvon I Colorado I C~conino 1 36°06 1

\' 112°06 1 I 2490 i. 9 \' Jan 29! Dec 22
, Int~e I Salt ! G1la 33°37' , 110055 ~ 2220 I 13 Mar 10! Nov 21J
I~eddito , Little Col,:>r3.do I Navajo I 35 046.' I 110°0$' I 6700 1 14l May 19! Oct 6
I ",erome ! Verde ! Yavapai 34°45' i ll20 W I 15250 i 31 iApr 10 jNov 18
U~?y~nl:t/~C'- -boo ""'-' __.__, L_SIl!1.,~~'¥! --_._, __.L}i~vaj~__i..36°44' L110°16' _5675 L 24! Apr 29 .i. Oct 15

_, on'. :tned with records at J:ontezuma Castle and ClemGnceau-:- -- ,--- - ..~-,-- --......_.-.-- - -- -----
y Combined with l'ecords at ~'lhiteriver.
11 Combined with records at St. Michaels.
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Table 1

LO'tER COLORADO RIVER BASIN
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Sheet 3 of 7

Selected Weather Bureau Stations and Average Killing Frosts

ARIZONA (Continued) October 1

I station I Drainage I County LatitudeILongitudeIElov.

1~~anyon----T~l~.lorado- r:~~~:--- --r~~~!i~Tiir~:--r;;~r--T---;Z T,=1~ ~~; l~
IQ.ondyke i SclIl Pedro Gral1am. , 32050 t 110020l ! 3225 I 1:./ Apr 1 l~ov 11
Lees Ferl"y Colorado Coconino I 36°52' 1ll0)6' 13141 20 Mar 2h Nov 7
Leupp Little Colorado Coconino I 35°17' 110°58' 4700 161 May 6 Oct 17

1
·. Lewis Springs San Pedro C.ochi"Be I 31°34' 110°10 t I' 4029 20 Apr 10 I Oct 21
Litchfield Park !gUa Fria . Maricopa t 33030' 1120 22' 1030 28 Mar 61 Nov 25
Maricopa Santa Cruz I Pinal I32°57 t 112°00' 1242 31 Mar 6 Nov 22
Marinette Agua Fria Illa.ricopa 33°38' 1120 14' 1150 27 Mar 8 Nov 25
Mesa Experiment Farm IS"\lt t1h.l.ricopa . 33°25' 111°52' 11245 31 Mar 12 INov 21

I Moccasin I~~";-lG.b Creek . 1..':0:1a7e 36°55' 112°48' I4500 12 ,May 12 -I' Oct 2

IMohawk I(xl-la IYuma 32°44' 11Jo46 , ' 5.38 22 Jan 19 I Dec 18
Montezuma Castle V,~rde Yavapai 34°37' lil°50' II 3180 I y 28 Apr 2 Uov .3
Mormon Flat . ISalt i ltaricopa 33°33 J 111°27 t ! 1815, 20 Feb 3 Dec 27
Na.co San Pedro , Cochise 31°20 I 109057'! 45"/9 20 Mar IS Nov 17
Natural Bridge 1ve.rde II Gila 34°19' lilo27 , I~ 4607- 31 IApr 9 Nov 12'
Nogales I Santa Cruz Santa Cruz. 31°21' 110°55'. 3S00 32 Mar 31 Nov 18
Oraole I S~n Pedro I Pinal 32°36' 110°47' 4600 28 ! Apr 1 Nov 11
Pm:-adise I S~:m Simon ! Cochise ! 31°57' 109°13' 5436 241 Apr 19 Oct 25
Parker Colorado! Yuma 'I 34~9' Illl '.:>!7' 385 32 Feb 27 Nov 15
Patagonia Santa Cruz Santa Cruz 31°33 I 110°115' I 4044 17 Apr 15 Oct 26
Payson Ranger Station Verde Gila f- 34°14' 1110 2.0' It 4900 29 May 25. Oct 10
Phoenix WB Ci.ty I Sf,lt Maricopa 33°28' 112°04 t 1083 I 32 Jan 31 'I· Dec 5

IPinal Ranch _ i Gila !Pinal 33020' 1nooo' I 4520 J 29 . Apr 27 I Oct 18
11 Estimated to be s~ue asGlo0e~ Arizona.
Y Combined with records. at Clbmenceau and Cornville.
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First in
Autumn.ocr--9"'

Oct 24
Oct 12
Dec 13
Nov 15
Nov 4 t-3
Oct 12 ~
Oct 2 ti;'
Nov 22 ....
Nov 17
Oct 29
Nov 8
Oct 10
Nov 8
Oct 5
Oct 3:v
Nov 7
Nov 11
Nov ,.
Nov 18
Oct 20
Nov 18

Sheet 4 or 7

Yrs.Of'ft :I.n!tecord 8pr1.__
29 June 1

t 18 Apr 28
I 32' 1!ay 13

I 311, Feb 4
)2 : Mar 10

1/ 32 i Apr 5
- 311 May 4
~/ 281 May 22

32 liar 8
24 'Mar 16161 Apr n
23 - Apr 3
31 \ May 15
10 l Apr 24
30 I Yay 21
32 I May 26

6 I JI
l6 1Mar 8
10 Apr 3

11 ?2 Apr 5
:31 Uar )0
29 Apr 22
)2 ; liar 18

• _...- - . . - - --- - . •• 51
5000
5354
2230

,1280
2';.100
5560
6950
1700
2532
4741
)609 I
5219
5100
5644
6964
1422
3200
2995

_2800
14540
, 49Y>
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Table 1

.WZONA (Continued) October 1

LOWl!'R COLORAOO RIVER BASIN

Drainage

Selected Weather Bureau stations and Average Killing Frosts

Station

e

_____ .____ C~ty ILa1;1tude ILc>1gitude I~-=:
LitLle Colorado Ii~avajo )4'"JlS I I ll.UUJ., ·
San Simon Cochise 31054' I 1Q90l0'

! Verde Yavapai 34°33' 11202S'
I Salt Gila 33°40' I. 111°09'
i Gila Pinal 33005' 111"45 T

IGila Graham 32°50' lQ9043 '
U.ttle Colorado Apache 34OJ1 f 109022 II Little Colorado Apache 35039' 109006'

,-- Desert (Gila) Yuma. 33°44' 113°32'
Gila Gila 33°10- 1l003l'I Santa Cruz ISanta Cruz 310 22' 110037 '
San Simon ICochise 32°19' 109016 '
Verde Yavapai 35°19' 112053 '
Salt IGila 33°48' 110058 f
Little Colorado Navajo 34030' 110004'
Little Colorado IApache 34008' 109°111

Salt IMaricopa 33034' 111°32 1

Colorado I Coconino 36010' 112°42'
Queen Creek t Pinal 33°18 1 111006 1

Gila IGraha.!D. 32°51' 109011> '
San Pedro I' Cochise 31°43' uoo04'

t Tuba City II Little Colorado tCoconino I 3600fj' I ill.0.15 1

~cson (U. of A. Santa Ct:.uz _Pima I 32°15' 1100 5S'
. Records at Thatcher combined With records at Safford.

y Combined wi.th records at Fort Defiance.
11 Not estimated.

PiiledaJ.e
Portal
Prescott
Roosevelt
Sacaton
Safford
Saint Johns
st. Michaels
Salome
San Carlos Reservoir

~San Rafael Ranch
San Simon

. Seligman

I
ISierra Mchs.

SnowflakeISpringerville
•Stewart Mountain
I Supai
i SUperior
- Thatcher
ITombstone



! Boulder City 1Colorado Clark 35°59' 114.o51' 2525 12 Feb 16 Dec
~ICaliente Muddy Lincoln 37037' 114°31" 4402 9 Apr 30 Oct

Las Vegas I Colorado Clark 36°10' 11,°09' 2006 30 Mar 8 Nov 18

1
I Icgandale jMuddY Clark 360 36' 114.029' ,1400 24 Mar 16 Nov 12

Overton Muddy Clark 36°33' 114.027' 1 1275 6 Mar 1 Nov It)----- . . . . . . .

AlULAll'4 \VVUV.LU.......... J v .... uw...,~~ ..... , ...... ,....., -... '""'",;I.J"'~,.-y ... .,v ...., ......,.
Kof 1-1na Frosl.s

Station Drainage County Latitude Longitude Elev. Yrs.of Last in First in
Record S'Dl'inP: Autumn

Walnut Grove Hassayampa Yavapai 34°f6' 112026' 3764 17 Apr 24 Oct 31
Wellton Gila Yuma 320 4{)' 1140 0S' 258 21 Mar 3 Nov 17\
Whiteriver . Salt Navajo 33°501 109°57' 5200 Y 24 )1ay 3 Oct 17

I Wickenburg I Hassayampa Maricopa 33°58' 112°44' 2072 31 Apr 2 Nov It;
I Wikieup 1 Bill Williams Mohave 34°441 113037' 2125 14 Mar 25 Nov 5

Willcox I Desert Cochise 32°15' 109°50' 4200 31 May 2 Oct 24IWilliams Colorado Coconino 35°15' ll2oll' 6750 32 June 4 Sept 26
Winslow I Little Colorado Navajo 35°011 110044' 4880 31 Apr 30 Oct 1'1

t Young . Salt Gila 34°07' 110057' 5100 20 May 2' Oct 19I Yuma Citrus Station I Colorado J Yuma 32037' 114°38' t 191 25 Jan 18 Dec 17
i Yuma Date Orchard IColorodo II- s 32°43' 114°41' 125 Y 321 Feb 22 Nov 25I

i Yuma Valley Colorado Yuma I
3~37· 114~.llO Y 32

1
Feb 22 Nov' 25

I Yuma WB Cit~ . Colorado Yuma. I 320 44' 114°36' 138 32 Jan 11 Dec 27

-
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LOWER COLORAOO RIVER BASIN

Selected Weather Bureau Stations and Average Killing Frosts

Colorado
Colorado

Y Records t t Yuma Valley combined with records at Yuma Date Orchard.

Blythe
Needles Airport

e

\.J'l
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Table 1 Sheet. 6 of 7

LOWER cotOitAOO RIVER BASnl

y ReeordS at Horse Spnngs cOmbined with reoords at Birmingham :Ranch.

NEW MEX:ICO
.Alma ISan Francueo-- -- C~tron t 3.3°221 r=:l53'-1fjlJ-1 May J::
Eirmingham BaDch St.Augustine Plains Catron 3.3°48' l0s02.0' 6800 !I Zl May 22
Black Bock Little C~lorado HcKinl.,. 35006' . 10s047' 6455 32 Ma,. 13
CUtf GUa Grant .32052' 100°31' lt800 II May 2

IC~int San Juan '. McKinley 35°,.0' 108~' 6978 28 Ma,. 1
Datil St.Augustine Plainsl Catron 34°09'. 1<n05J.t '1100 Z/ May 31

IFort Ba,ard Mimbres Valley : Gran10 I 32048' 108009' 6152 31 Apr 2.3
Fort Win&ate L1ttleCo10rado !HcK:1J1leTj 35028' loeo32, 7000 6 IfaT 6

O'GRmaroo Little Co1orado IMcKinley, 35°36' 1fJ8046t 6735 2h t MaY' 9

IGlenwood San Francisco Catron I 330).9' 10f3053' 4717 . 2; May '4
Hood Ranger Stat.ion San Francisco Catron i 3)043' 108°47' 15832 9 IMay 20
Horae Springs St.Augustine P1ainB Ca1oron 33°56' 10S0l0' 7070 'JI 2!1 IMay 22
Jewtt Raz1ser Station san Francisco Catron 33°59' 10f30)8' 7400 9 . June 5
Luna BaI1ger station San Francisco catron 33°50' lOS056' 7050 30 June 18
HcGatte,., Ranger Station Little Colorado McKinley 35°22' 1()8031' 8000 Z1 Julie 2
Mogollon San Francisco ICatron 33°24' 10s047' 6600 3 Ma,. 5
Na~jo Experiment Station San Juan HcK:inley I 3~50' l()805J.' 6455 9 May 10
Quemado Little Colorado . Catron f 34°21' 100030' 6879 14 June 2
Ramah Li10tle Colorado IMCKinley,i 35008' 10s030' 72J:JO 5 June 1
Red Bock Gila IGrant 32042' lOS044' 4150 8 Apr 28
Rodt;to San Simon !HidaJ.go 131°51' I l()C]OO2' U18 30 Apr 7

selected Weather Bureau Stations and Average K:Ullng Frosto

~
~
to'

Oc-t-'I9
Oct 4
Oct 13
Oct 9
Oct 18
Sept 25
Oct .31
Oct 8
Oct 10
Oct 2l
Oct 8
Oct 4
Sept 17
Sept 22
sept 24
Oct 5
Oct 9
Oct 1
Sept 20
Oct 15
Nov 8

October 1. 1913 - 8eptembl!l~ ..~~194.S .
iiit
AutUJlll
oet22
'ov 28

NEVADA (Continued)

~
lDri.ge ~ty Lat.:l.tude LOogl.tude

Elev. Yrs.of Last in P

-, Lincoi:n"'-JT'56t 28'
Record ~pr.}n

i6110 9 May 12
Clark 35°29' 114055' .3540 .Zl Mar 1U

Station ~aiDB.,
IPioche --+xuCfdy-=-

Searchlight I Colorado
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Selected Weather Bureau stations aId Average Killing Frosts

,,.
,/ /"

l /'
//-/ '

../'

",.

Drainagec;tation

Supplemente.l. Data. if
CALIFORNIA

Imperial --_._-- Salto'-n-s-ea.--'--linp-e-r-~J-'--3-':P~51-,--r--ll--~=-3-4-,---r----.-,

Indio Salto:n Sea _ Ri~~:si.:i~_ '3t43t ~6°~' \
Killing frosta for period of record to 1933, inclusive, from 19 b

HClimate and r'Ian.\i ;,

: -.- -r- UT_AH__ _ October 1
1

1913 - September 30,. 194~
: " t - I I Killing Frosts ~

County Latitude Longitude I EJ.ev. Yrs.of ILast in First in
Record Sprin Autumn

Alton Kanab Creek Kane I370 2' ! 112 29' I 7150 I' 31 ! June.3 Sept 'Z7 I

Ceda.r City SeVier Iron 37°41' 113°05' I5805 29 May 12 Oct 51'
Gunlock Power House Virgin Washir.gton 37'17' 113°43' 3600 I 6 Apr 20 Nov 1
Hurricane Virgin W'aspington I37°10' 113°17' 13800 0 11 y
Kanab Power House Kanab Creek Kane 3'f>03' 112°32' I 4925 27 May.3 Oct 14 18
Leeds Virgin Washington 3~141 113°211 I 3400 22 Apr? Nov .3 \: g.
Modena Sevier Iron I37048' - 113°54' I 5462 32 May 15 Oct 5 ......
New Harmony Virgin Washington 37029' I 113°181 'I 5280 0 y. y.! CD

Orderville _ Virg-'.ill Kane 37°16 1 I 112°.381 • 5250 0 "if Y 1....
st. George I Virgin Washington I' 37"CY7' ! 113°35' 1 2880 I 32 ·Mar 31 Oct Z7 ~
Springdale ' VirgL.'"l Washington 370121 113°00I 3981 4/ 28 Apr 11 Oct 2:l;
Zion National Park I Virgin Washington 37013' 112°58' 4000 1-lL 2S I Apr 11 Oct Zl!

Not estiDlat • ' -- ---- J

Y Not estitnated. '
1/ i.\)t estimated.
y Records at Zion National Park combined with records at Springdale.

."'> .. :.1. ~



I station!Y~~~t'Jan lFel> i- iApr IMay IJune !July Aug Sept.' Oct Nov Dec .~~
Agua Oaliente 9 52.4~157~1162.0 70.0j76.9j85.8 93.0 90.6 84~7 71.2 61.1 54.0 71~.6-
Alpine 18 26.6 30.2135.0 41.0\48.2 56.8 60.7 59.4 53.7 45.0 36.0 28.8 43.5
Ashdale Ranger station 643.4 145.6150.1 56.3 64.6 73.0 79.9 79.0 73.9 61.2 51.7 44.1 60.2
Ashfork I 29 35.9 39.6144.6 51.0 58.7 68.2 74.3 72.5 66.2 55.7 45.5 38.2 54.2
Aztec 6 52.0·57.4,62.2 70.7 78.6 188.0 94.8 93.9 86.8 74.2 60.7 53.2 72.7

en IBagdad 17 45.948.9 53.9 59.8 67.7 76.5 83.482.0 76.0 65.3 55.148.2 63.6
Bartlett Dam 5 51.3! 54.0 59.1165.9 74.9 84.4 89.4 88.0 83.0 71.4 60.4 52.21 69.5 I ~
Benson 31 . 45.8149.8 54.1 60.4 68.6 77.481.2 78.9 74.0 63.9 53.1 46~4 62.8 I g;
Betatakin 6 27.3 30.5 37.3 45.8 55.7 66.3171.2 69.0 62.4 50.5 38.9 31.3 48.9 I (l)

Bisbee I 31 46.3 49.6 53.9 60.4 68.2 76.8177.2 75.2 71.9 63.9 53.9 47.1 62.0 I\)

Bowie 23 46.1 51.1 56.0 63.2 72.2 82.4 84.2 82.4 77.0 67.1 54.7 47.0 65.3
Buckeye 31 50.1 54.7 59.7 66.7 75.0 83.5 90.7 89.4 83.1 70.2 58.0 51.1 69.4
Cane10 Ranger Station 11 20 40.8 44.2 46.3 54.4 61.2\70.2 73.3 71.7 67.6 58.5 48.1 41.9 56.5
Casa Grande 23 49.6 54.2 59.4 67.0 75.6 84.6 90.8 8$.5 82.8 70.658.5 51.1 69.4
Childs 28 45.2149.3 54.3 61.0 69.3 78.3 83.6 81.0 75.6 64.9 54.3 46.6 63.6
Chinle 23 27.2 35.1 41.9 49.8 58.7 69.2 75.1 72.6 64.1 52.2 39.4 31.1 51.4
Clifton 32 45.8 52.1 58.2 65.4 74.2 83.6 85.9 84.5 79.5 69.0 55.2 46.7 66.7
Copper Mine Trading Post 6 30.1 34.9 42.2 50.4 59.0 69.1 73.3 72.1 65.4 54.0 40.4 32.0 51~9
Cordes . 13 42.8,46.7 51.3 57.2 64.9 73.9 79.778.1 72.5 62.2 52.3 45.5 60.6
Douglas (Smelter) 32 45.1149.4 54.0 60.9 68.5 77.5 SO.o 78.0 74.1 64.2 52.9 46.2 62.6
Dudleyvil1e 12 46.5 50.7 55.8 61.0 68.7 77.5 82.4 SO.O 74.9 63.7 53.1 47.2 63.5
Flagstaff 32 27.1 30.7 36.2 42.9 50.5 59~ 65.9 64.1 57.7 47.0 37.2 29.8 45.7
F1or~ce 26 51.2 55.1 59.5 66.2 74.2 83.5 90.0 87.7 82.7 71.0 59.5 52.9 69.5
Fort Defiance ZI 28 26.832.2 38.3 45.9 54.4\63.9 69.5 67~6 60.7 49•.6 38.6 29.4 48.1
Fredonia 9 32.3 36.8 43.4 50.0 57.6 67.0 73.1 72.0 64.2 53.4 42.1 33.8 52.1

1::1 Combined WJ.th Canil1e..
y Combined -with st. Michaels.

toWER COLORAOO RIVER B.ASDJ

-:e

Average Temperature in Degrees Fahrenheit

•
Table 2

ARIZONA
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Oct.ober 1, 1913 - September 30, 1945



Ganado 15 27'4133.b~39.3f46.6155·.3164.7 70.7 69:5'62.4151.5 39.4 29.9
Gila· Bend 29 52.8151.062.4169.177.186.4 93.•0 90.8 85.?!73.4 61.3 53.9
Globe 32 43.2,47.7 53.0'59.668.077.7 B2.4 BO.3 74.163.6 51.7 44.4
Grand Canyon 32 29•51'32.5 38.445.9 55.064.6 69.8 67.5 61.5,50.3 39.4 31.9
Granite Reef Dam 30 52.3,55.7(60.166.7 74.5 82.9 89.9 88.1 83.1171.7/60.6 53.4
Henry's Camp 23 34.0138.1 42.4 48.4 56.8 65.6 70.5 69.2 63.6153.6 42.6 35.8
Holbrook 30 32.7 40.3145.8 53.6 61.6 71.3 77.1 75.2 68.4 55.9 43.5 34.6
Inner Canyon 10 45.3 52.2,58.3 66.8 75.6 86.4 90.9 88.0 81.8 69.2 55.8 45.5
Jeddito 14 30.0135.5 40.6 48.1 56.8 66.3 72.3 70.7 63.9 52.8 41.4 32.7
Jerome 30 41.6 44.4 49.6 56.9 65.5 75.2 79.0 76.4 71.9 62.2 51.7 43.9
Kayenta 26 28.1 36.3 43.5 51.7 61.2 70.9 75.9 73.7 66.1/ 54.2 40.9 31.3
Keams Canyon 6 30.3 36.1 41..4 49.3 58.2 68.7 73.1 70.6 64.9 53.4 41.7 31.8
Kingman 30 43.146.4 51.6.58.4.66.3 75.2 82.1 80.0 74.162.4 51.5 43.9
Lees Ferr,y 19 35.6 43.8 52.6 60.9 70.8 80.7 86.9 84.0 76.1 62.2 47.6 38.0
Leupp 17 31.5 39.1 45.1 53.0 60.6 70.2 76.7 74.8 67.3 55.4 41.4 33.3
Litchfield Park 28 50.3 54.7 59.9 66.8 74.8 83.9 90.4 88.1 82.5 69.9 58.7 52.0
Maricopa 31 49.0 53.9 59.1 66.7 75.7 85.2 92.0 90.2 83.4 70.4 57.8 50~4
Marinette 25 50~0 54.7 59.8 66.7 74.3 83.8 90.2 87.6 81.9 70.0 57.9 51.4
Mesa Experiment Farm 31 49.4 53.5 58.2 64.6 72.8 81.8 87.4 85.5 80.0 68.8 57.7 50.7
Moccasin 5 31.5 37.9,43.0 50.2 58.3 67.3 74.8 73.0 62.4 53.2 41.7 34.3
Mohawk 29 53.6 58.7165.1 71.4 78.9 88.6 94.5 92.6 87.5 75.9 63.0 55.2
Montezuma Castle 1/ 29 43.1147.4 52.8 59.8\67.2 75.6 82.180.2 74.263.4,52.144.7
Mormon Flat 21 52.71.55 ;5 61.2 69.2,78.3 S7.1 92.3 89.6 85.6 74.3 62.4 54.4
Natural Bridge 31 40.S 44.0 48.5 54.9162.5 71.7 76.3. 74•3 69.4 59.5 49.4 42.6
Nogales 32 46.6 49~8 54.1 60.5 68.0 77.2 80.2 77.7 74.0 64.5 54.7 48.0
Oracle _ 2L-~46.0 ~.4J52.5 58.7,67.476.979.7 77.6 73.964.7 54.947.2Y Combined with Clemenceau and Cornville.

! station lY::~r~1 Ja~ Feb ]Mar rAPr IMay IJunelJuly\Aug !septlOct rNov tDec

LOWER COLORADO RIVER BASIN

49.1
71.9
62.2
48.9
69.9
51.7
55.0
68.0
50.9
59.9
52.8
51.6
61.3
61.6
54.0
69.3
69.5
69.0
67.5
52.3
73.8
61.9
71.9
57.8
62.9
62.3 ..--

Mean
Annual

e·,
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October 1., 1913 - September 30" 1945

e
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ARIZONA (Continued)

WNER. COLORADO RIVER BASIN

Average Temperature in Degrees Fahrenheit

~..~ .

Y Combined with Fort Apache.

.
Years ofl -

---.
MeanStation Record Jen Feb Mar Apr May June July Aug Sept Oct Nov Dec Annual

Paradise 24 3'1.1 41.9 46.8 53.5 161.5 70.3 72.7 70.1 7;5:2..[56.0 44.4 37.7 54.8
Parker 32 49..3 55.1 60.7 67.7 75.9 84.6 91.8 90.3 82.9 69.5 57.5 50.2 69.6
Payson Ranger Station 26 35.7 38.9 43.6 49.2 56.5 65.6 73.0 71.0 65.1 53.4- 43.3 37.6 52.7
Phoenix WB City 32 51.9 56.1 61.1 68.0 76.5 85.4 91.0 89.0 83.7 71.7 60.1 53.1 70.6
Pinedale 29 29.7 34.8 39.6 Q6.2 53.8 62.9 69.3 67.4 61.5 50.6 39.3 31.5 48.9Portal 8 39.1 43.,3 47.4 54.2 60.7 69.9 72.8 71.3 66.9 56.8 45.0 39.0 55.5Prescott 32 34.4 38,.6 43.5 50.5 58.1 67.3 73.3 71.0 65.1 53.7 43.5 36.4 53.0
Roosevelt 31 47.6 51.6 57.5 64.9 74.4 83.7 88.2 86.1 80.9 69.4 57.5 49.0 . 67.6
Sacaton 32 49.2 53.8 58.8 65.8 74.0 82.9 8S.5 86.6 f}1.4 69.5 57.7 50.6 6S.2
Safford 1/ 32 43.9 48.9 5).9 61.0 69.6 79.0 83.6 80.9 75.0 63.6 51.9 44.9 63 ..0Saint Johns 31 31.; 37.6 43.1 51.3 59.0 68.0 73.1 7;1..3 64.7 53.5 41.4\ 33.J. 52.3Salome 32 49.3 52.3 57.5 63.8 71.7 81.1 138.4 87.0 80.8 69.1 57.6 50.7 67.4San Carlos Reservoir 2; 45.4 50.1 55.2 61~9 70.4 00.4 85.6 83.6 79.0 66.2 53.9 46.5 64.9San Simon 7 41.9 46.6 51.7 58.1 67.1 77.1 00.7 77,8 73.3 63.0 ;0.9 45.2 61.1Seligman 27 34.7 38.5 43~2 50.2 57.6 66.4 72.4 70.4 64.5 54.2 44.0 36.4 52.7Sierra Ancha 10 42.4 46.2 49.6 56.2 64.1 74.0 78.1 76.2172~2 62.7 51.8 43.9 59.8Snowflake 31 31.3 37.3 42.3 50.1 57.4 66.7 72.9 71.1 63.7 52.5 41.033.1 51.6Springerville 30 3~1 35.i 39.7 46.5 54.5 63.4 66.8 64.6 59.7 50.7 40.7 33.2 48.8Supai 15 40.7147.2 53~9 62.3 70.3 77.' 82.1 80.4 73.8 62.9 49~7 42.4 62.0Tombstone 31 46.7150.0 54.6 61.3169.4 78.2 79.4 77~1 74.0 65.4 54.8 47.6 63.2Tuba City 28 32.4 39.8 46.8 53.9 62,7 72.0 77.6 75.9 68.5 56.7 43.5133.9 55.3Tucson (U. of A.) 32 49.6 53.2 57.6 64.1 72~3 81.5 86~2 84.0 79.6 68.7 57~7 51.0 67~JWellton 21 51.0 56.1 61.7 68.1 75;4 g3~S 91.3 90.5 84.. 2 71.3 58.3 51.7 70~3Whiteriver y 23 36.5 40.5 45~6 52.3 60.2 69.3 73.4 71.7 66.7 56 .. 3 45.2\38.2 54.?Wick'5nbursz 29 46.7150.1 54.7 60.969.1 78.7 85.9 83.9 77.3 66;,.5 55~48.6 64.~17 Combined W"it.h 'l"h.. t .....h ..""

.....
o
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Average Temperat1Jre in Degrees Fahrenheit. Qctober 1 .. 1913 - september 30.. 1945
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St.ation Y:ea:X:f jim Feb Mar Apr Mq June July Aug Sept.' Oct. Hov 1)ec dBmh
Will.cox .30 ,41:~ 45.0 49.4 56.0 63.4 72.6 ?'l.a ~.li '10.1 "59.6 ~.7 42,,;3 58.1+
lflUiams 32 29. 32.5 37..8 45.4 53.7 62.5 67.6 65.7 59.5 48.7 39.1 32.1. 47.9
Winslow .3J. )]..'8 39.5 45.5 53.4- 62.0 71.3 77.3 75.1 68.2 55.~/02.7 :34.l 54.7
YtJina.C:itrus station 25 .53.7 58.1 63.4 69.4 76.6 84.9 91.2 91.0 "84.8 '1'.' (;2.Cl 55.2 72.0
Yuma VaD.ey '!/ 31 52.0 56.0 6l.3 67.i 73.6 00.9 88.2 87.8 8l.9 70. 59.Ii 52.7 69.'
Yuma WB CitY' 32 54.6 59.l. 64.6 70.3 77·3 85.2 91.8 90.6 85.0 73.6162.5 55.7 72.5

C41 ,.'
Blythe 32 ·5l.5 56.5 62.6 69.~76.4 84.4t91.6j90:~83.3 71.0159.1 51.9 70.6
Neeen.es Airport 2!J 51.0 56.3 62.6 7O.3i 78.8 87-3 94.291.8 84.0 71.4158.8 52.2 71.6

NEVADA
Boulder City' 14 45.2 49.7 56.l. '04.3 72:Ji 82.5 88.7 ,86.8 79.7 1

68.1 SS.S 47.4 66.4
Caliente 1'6 30.5 36.9 44.0 51.2 59.5 68.3 76.3 '/3.7 64.7 52.2 40.9 33.1,52.6
Las Vegas 30 45.9 5]..2 57.2 64.5 72.3 00.8 86.8 85.0 77.7 66.4 54.4 47.4 65.8
Logandal.e 24- 45.6 51.0 57.5 64.5 72.8 00.5 87.5 85.4 77.8 67.0 54.2 46.5 65.9
Overton 6 45.4 51.5 58.2 69.9 76.4 84.' 91.5 90.2 81.3 68.1 54-3 46.3 68.1
,Pioche 8 2!J.7 33•.3 40.0 47.7 56.8 67•.3 74.0 71.5 63.5 51•.3 40.9 )]..8" 50.7
Searchlight 2fJ 44•.3 48.2 53.9 60.9 6S.9 '18.2 83.9 81.7 76.0 65.1 54.' 45.6 6.3.4

t-:J

~
CD

I\)

Birmingham 'Ranch 2/
Black Rock

12
.30
32

55.4
47.1
49.7
6.1



44-7
SO.7
54.1
57.9
~.o

60.5
60.1.
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Sta1ilon

Orompo1nt
DatU
Fort Baprd
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October 1., 191.3 - September 30, 1945
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Table 3

LOWER COLORADO RIVER BASIN

Stat.ion

Average Precipitation in Inches

•

ARIZO»A

1
~~rrJ~fFeb J~IAprtY-IJUM!J~ ~~ IDee IAnnuail

'-'A-gua--Ca-J-j-en-:te---------+--9-tL06lo:46I 0.1°1°.16, 0.02;0.041°.56 0.95 0.85 0.3510.23 0.35t·5".]Jf
Alpine 26 11..36 1..971'1041,1.06 0.73!0.7613086 3.61 2.47 1076 1.18 1.641 21.81
Ashdal.e Ranger station 28 i 2.55 2.9212019!1.37 0.3710.28 2023 2.75 1.77.1.15 1.45 3.001 22.03
Ashfork 31. 11.131..351..1111•08 0.430.541.942.141.491°.800.611.31113.93
Aztec 8 I' 0.740.4810050jO.21. 0.03 0.08 0.49 1.18 0.5710.21 0.36 0.54 5.39

tDl Bagdad 2fJ 1.83,2.17!1034l0.76 0.58 0.68 1.441.98 1.49110.6911.00 1.83' 15.79 1 ~
Bartlett Dam 6 !1.29!1.S0j 1.1.°1°.87 0.20 0.68 1.90 1.28 0.97 0.67

1
1.10

1
1.86 1.3.721 ~

Benson 32 1°.6410.831°.4710.21. 0.12 0.39 2.5412097 1.57,0.56 0.72 0.90 11.92 (J)

Betatakin 6 0.96 1.48 11.141°.69 0.871°.33 2.11 1.54 l.0711.32!0.84 1.31 13.66 VJ

Bisbee 32 11..17 1.24/°.91 0.51 0.24,0.78 4.28 4.37 2.4°/1.0411.13 1.63 19.70
Blue 17 1.23 1.25 0.99 0.88 0.7010.73 3.83 3.30 2•.33 1.47 11.38 1.39 19.48
Bowie ., 31 0.66 1

1
°.731°.62 0.281°.21\°.24 1.97 1.92 1.03 0.63 0.74 0.96 9.99

Buckeye 32 0.86.0.811°.72 0.35 0.13,0.111°.90 1.09 0.78 0.45 0.541.137.87
Canel0 Ranger Station !I 30 1.2611.41 0.891°.48 0.23!0.95 4.63

1

4.40 1.74 0.7.3 1.07 1.54 19.33
Casa Grande 27 0.79 10.84 0.71 0.36 0.1410.17 1.27 1.26 0.91:°.28 0.76;1.26 8.75
Cedar Glade 30 1.3911.65 1.0310.87 0.4510.37 1.57'2.29 1.51!1.oo 0.73 11.63 14.49
Childs .30 12.0012.12 1.5411.220.44 10.41 1.96 2.541.7611.0611.20 2.15 18.40
Chinle 2.3 0.64 0.57 0.581°.62 0.53 0.39 1.47 1.58 1.121°.9110.55 0.65 9.61
Clifton 32 0.80 0.95'0.691°.38 0.37 0.42 2.26 2.60 1.88 0.83 0.78 1.19 13.15
Copper Mine Trading Post 7 .0•.39 0.48 0.6610.57 0.40 0.14 1.25 1.40 0.92 0.81 0.52 0.84 8•.38
Cordes 20 11.37 1.84 1.25,°.99 0.23 0.21 1.58 1.73 1.70 0.77 0.95 1.70 14•.32
Dougl.a.a (Smelter) 321°.64 0.62 0.44 0.27 0.21 0.51 3.24 2.84. 10.42 0.77 0.74 0096112.66
Dudleyville I 12 j1.52 1.21.1°.951°.95 0.37 0.29 2.26 2.71 1.400.46 0.92 1.83 14.87
Elgin 32 11.0011.13 0.57 0.31 0.22 0.72 3.71. .3.88 1.75 0.59jO.80 1.17' 15.85

\ Fairbank I 31 10.5610.590.42.0.250.120.57.3.172.731•.3.3 0.48,0.64 o.721u.58
IF1.agstarf I 32 109211.85 1.67 1.35 0.6010.49 2.932.5311.75 1.4911.10 10801 19.48 .

}j Combined with Canille. ---



.-......--_. \..----- .....
station Years of Jan 'reb )far Apr May June Jul.y!Aug 1s.pt Oct Nov Dec ADnual.

Reoord
noren.ce 28 1.03 1.0S 0.93 0.48 0.19 0.15 1.20 1.67 ().92 C>.40 0.81;' 1..41- 10.29
Fort DefUnce 'AI 28 0.84 0.88 0.79 0.68 0.51 0.5.3'2.10 2.Zl 1.41- 0.95 0.74- 1.04 12.74
'redoD1a 9 0.96 1..20 1.Ql. 0.73 0.75 0.2:1 1.16 1.70 1.19 0.70 0.57 1..fY/ 11•.31
Gmado 1.6 0.71 0.89 0.91 0.95 0.64 0.42 1.90 1.85 1.56 0.93 0.60 0.96 12.32
Gila 'Bend 30 0.59 0.51 0.65 0.26 0..13 0.09 0.72 1..07 0.59 0.37 O.I/J 0.84 6.28
Globe 32 1.71 1.63 1.2.3 0.74 0.38 0.44 2.72 2.59 1.41 0$1 l..ll 1.88 16.'11
Grand~ 32 1.39 1.83

1.38t96 C.69 0.41 1.67 2.00 1.61 1.02 0.88 1.50 15.34-
Granite Beef Dam )l 1.1111•10 0.97 0.48 0.19 0.12 0.75 1.00 0.85 0.47 0.79 1.38 9.21.
HeIU"7t s Camp 2.3 2.14 2.65 2.18 1.45 0.86 0.88 .3.94 4.05 2.!JJ 1.21. 1.51 2.22 25.55
Hereford 19 0.SS,0.57 0.57 0.21 O.ll 0.8,3 3.60 3.71 1.50 ().So 0.5.3 0.86 13.S?
Holbrook 31 0.51 0.60 0.56 0.51 0•.31 0.49 1.53 1.32 1..1'1 0.59 0.56 O.SS 8.73
Imler Canyon, 10 0.8411.2.3 0.82 0.53 0.46 0.2.3 1.24- 1.08 0.92 0.56 0.59 1.09 9.59
Intake .31 1.,38 1.49 1.12 0.71 0 •.30 0.24- 1.84 2.02 1.1.6 0.12 1.03 1.75 13.76
Jeddito 14 1.06 1.0l. 0.85 0.88 0.62 0.36 1.51 1.W~ 1.20 1..04 0.90 1.23 12.58
JeraD8 3l 1.92 2.06 1.47 1.17 0.51 0.42 2.43 2.72 1.62 1.17 1.09 1.87 18.45
Ka,8nta 26 0.59 0.62 0.69 0.5.3 0.36 0.,32 1.23 1.38 0.80 0.92 0.57 0.66 8.67
Keams C8D1OD 8 1.15 1.08 1.08 0.95 0.5' 0.1.8 2.01 2.2,3 0.83 0.95 0•.56 2.1.2 13.61
KiDf,1D811 31 1.15 1.76 0.98 0.65 0.28 0.17 0.96 1.32 1.17 0.65 0.60 1.56 1l.2S j

nOJld1ke 5 1.53 1.51 1.24- 0.67 o.u 0.66 2.67 2.l,4 1.22 0.62 0.98 1.76 I

15·'111
Lees Ferry 22 0•.3.3 0.62 0.41 0.46 0•.34 0.15 0.60 1.08 0.42 0.57 0.38 0.65 ' 6.07
Leupp 1.8 0.38 0.4.3 O.Z/ 0.62 0.20 0.26 1.04 1.26 1.19 0.55 0.42 0.53 7.15
Lewls Springs 3J 0.47 0.53 0.29 0.1.4 0.09 0.49 2.76 2.'10 1.10 0.43 0.63 0.66 10..29
Litchtie1d Park 28 0.93 1.02 0.18 0.44- 0~18 0.09 0.87 1.37 0.85 0.37 O.'{O 1.26 8.86
Karicopa .3l 0.64 0.70 0.63 0.32 0.16 O.ll 1.19 1.53 0.98 0.34 0.63 1.06 8.29
Jfarinette 26 0.82 0.88 0.71 0.4.3 O.ll 0.13 0.88 1.05 0.79 0•.39 0.58 1.32 8.09
.Mesa Bl:Periment Parm .32 0.82 0.94 0.19 0.41 0.1? 0.0"1 0.77 0.98 0.89 CJ.'5l 0.68 1.22 8.ll- - .. - ..... _.. _..... -
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~. -~--"-"--5l'--- ARIZON (Contin~g.) ,
StaUon ;;,.":~ Jan Feb liar Apr 1!Iay J"",,!Jul.y Aug Sept Oct Nov Dec _I

Moccasin II 1.33 1.68 1.09 1;.081°.390.26 1•.35 0.78 1.08 0.69 0.79 1.33 il.S5
Mohawk 31 0.51 0.50 0.40 0.21.to..02 0 •.08 0.36 0.93 0.47 0.28 0.25 0.74 4.75
Montezuma Castle 1/ 29 11.1811.30 0.96!·n.88. 0.300..22 1.29 1.73 1.66 0.67 0.78 i.24 12.2.1.
Mormon Flat 21. : 1.50 1..79 1.441.0';78 O~'25 :0.34 1.28 2.23 1.16 0.58 1.07 1.85 14.2:7
Naco 21 I 0.770~68 0.45 0•.30 0.120..56 3.61 2.88 1.63 0.68 0.86 1.16 13.70
Natural Bridge 32 I2.51 3.41 2.5511..81.1 0.59 OS! 2.84 3.24 2.34 1..59 1..83 2.97 26.ID, ...
Nogales 32 i1.11 0.99 0.79.0.,320.15 0.533.77 4.10 1.61 0.59 0.85 1.30 16.11 I ~

Oracl~ 30 12.05 1.9211.68\ 0.94 -0.:31 0.50 2.81 2.93 1.62 0.91 1.66 2.34 19.671 ti;'
Paradise 24 i 1.17 1.37 1.2010.73 0.41 0.58 3.94 3.61 2.20 1.06 1.17! 1.57 19.01 j \.0.)

Parker I 32 10.75 0.74 0.621°.:30 0~~4Io.04 0.350.,57 0.65 0.32 0.3110.88 5.57 I
Patagonia I 23 t 1.,33 1.11 0.85 0.381°.171°.62 4.00 3.74 1.75 0.590.921.50 16.96
Payson Ranger Station 30 I 2.15 2.55 1.97!1.,.:34~ 0.45 0.,6 2.59 2.9312.14 1.32 1.72 2.18 21..90
Phoenix WB City 32 I' 0.7710.87 0.7710.42 0.16 1°.06 0.75 0.951'°.89 0.42 0.63 1.07 7.76
Pinal Ranch ,32 3.25 3.35 2.521.22 0.5010.44 2.65 3.44 2.26 1.37 1.92 3.47 26.39

"

Pinedale 32 11.52 1.63 1.44!1..2,2 0.53 0.61 3.04 2.7511.84 1.71 1.52 1.79 19.60 i
Portal .30 1.00 1.25 0.91 0.54 0.36 0.61 3.47 3.85\2.24 1.12 1.55 1.54 18.52 I

IPrescott ,32 2.02 2.48 1.741..28 0.50 0.34 2.47 ,3.28 2.03 ,1.11 1.16 2.01 20.421
Roosevelt , 32 2.0012.24 1.711.00 0.38 0.41 1.53 1.98/1.2!l 0.89 1.32 2,.Z7 17.00
Sacaton " 32 0.85 1

1

°.89 0.89 0.42 0.2.3 0.08 1.45 1.62 0.98 0.37 0.73 1.2!l 9.781
Safford ~ 32 ,°.640.700.580.310.20 0.,31 1,.581.7711.21,0.590.65 0.84 9.38
Saint Johns 31 10.76 0.75 0.840.63 0.59 0.59 2.2.3

1

,2.11/1.35 0.73 0.61 0.81 12.00 I
Salome 32 0.9911.22 0.77 0.37 0.05 0.14 1.06 1.19 0.71 0.46.0.48 1.15 8.59.

II San Carlos Reservoir 27 1.29 1.491 1.15llO.59 0.31 0•.33 1.8111_6711004°,.5911.1211.62 13.01 i
San Rafael Ranch 22 1.3011.12!0.93 0.36 0.11 0.75,4.56,3.8°11.88 0.731°.9711.,38 17.89 I

lSan Simon 2!l 0.60 9~66L~5~ 0..!30 0.20 0!,2511.91i1.7~JO.,86 0.5710.5510.92 9.16
1I Combined with Clemenceau and Cornville.
?/ Combined with Thatcher.
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Average Precipitation in Inches

Table 3

LOWER COLORADO lUVER..BASIN

October 11" 1913 - September 30, 1945

ARIZONA (Continued)
Station R·ears-of-J~Feb- MarlApr Ma}'"_ jJune July Aug Septioct Nov rn;c l~~

1------ Record -3 i i

I Seligman ~ 6.97 1.10 0.801°..57 O.30',O.Zl 2.03 2.111.25 0.75 0.50!t1.0~i 11.66
Sierra Ancha 10 3.09'3.642.791'1.540.97 0.l8 '.95 3"40,'2,,.04'11.50 2.3$ 3.221 28.70
Snowflake 30 0.82 0.76 0.82 0 ..78 0.~60.56 2.42 2.63 1.54,JL.01 0.'11 0.78/. 13.43

. Springerville 1- 32 0.62 0.56 0.59 0...49 0."'00.-52 2.89 3.17\1.561°.71.0.57 0.,58. 12.76.
Stewart Mountain 6 1.01 1.45 1.15 '10..77 o. 0.28 1.37 2.3311.411°.45 1.02 1.,58 13.06
Supai 1; ·().78 1.200.660.63 0.32ID.21 0.81 1.21. i 1.52 0.70 0.68 0.91" 9.63

.E) I Superior ' 2.5 2•.30 2.31 .1.79 .0.93 0.37jQ.~ 2.25 2.63!1.50. 1.111.'55 2•.32 19.331 ft
Tombstone 32 0.80 0.740.51 0.31 0.19 0.50 3.61 3.5411.73 0.70 0.75 1.04 14.42 t;;'
'l'uba City ~ 0.£:0 0.54.0.4' 0.520...29 .0.29 0..92 0.88 0.88 0.640..44 0.61 7.03
Tucson (U. of A.) " 32 0.840.92/0..73 0.37 0.2610..32 1..84.2.20

1
'1.41 0.4910.90 1.13 1l.U \J.)

Walnut Grove 32 1.99 2.j9 1.461.11 0.36 0.)8 2.25 2.64 1.86,1.l.011.13 2.1.31 18.80
Wellton 2l 0.65.0.ltS 0.41- 0.13 0.041°.021°.35 0.73'0.55 0.28 0.22 0.64·j 4.50
Whiteriver JI ,24 1.6311.58 1.61 0.86 o.48 tD..5J..1'2.83 ')..72 1.96 1.•0211.25 1.,38 17.83
Wickenburg 31 1.4°11.39 0.80 0.62 0.1.610.111.3.3,1.87 1.13 0.621°.73 1.5~ 11.71
Wild.eup '", 19 1.18l2.0,5 0.97 0.,;621°.201°•.38 1.23 1.46,1•.120.47 0.70 1.59 11.97
Willcox- 30 0.88,1.01 0.66 0.27 O.Zl 0.36j2.39 ')..531.44 0.71 0.921.14 12.58
Williams • 32 2.10 2.70 2.08. 1·.82jO.67 0.47-2.96 3.20 1.84 1.48 1.19 2.32 22.8.3
Winslow 31 0.46 0.51-0.42 0•.6°\°.33 0.26.1.431.56 0.98 0.62 0.49 0.61 8.2:7
Young Z1 2.22 2.19 1.991.39 0.60 0.5813.6413.04 2.00 1.2:7 1.)6 2.20 22.48
Yuma Citras Station 25 0.47 0•.39 0.26 0.14 0.01,'0..011°.241°.61 0.55 0.,34 0.17 0.53, 3.72
Yuma Valley Y 31 0.46 0•.36 0.26 0.13 ° ° 0.20 0.46 0.64iO.28·0.16 0.51 i 3.46
Yuma WB City 32 I 0.44,0.33 0.3110.120.0110.0110.18 0.5810.67\0.3210.16 0.53J 3.66

32
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'Average Precipitation in Inches Oct.ober' 1, 1913 - September 30, 1945

NEVADA

¥COmbilied with Horse Springs.

Years of IStation Record Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Annual
Boulder City 14 1.01 0.67 0.52 0.44 0.35 0.05 0.73 0.48 0.54 0.35 0.30 0.53 5.97
Caliente 19 0.9311.05 0.90 0.751°,,55/0,,23 1.0,3 1.13 0..62 0.69 10.61 0.75 9.29
Las Vegas 32 0.64 0.64 0.46 0.28,0.21 0.17,0.57 0.57 0•.38 0.2$ 0.25 0.58 5.03
Logandale 24- 0.79\°.67 0.47 0.37tO.lk 0.15 0.40 0.57 0.21 0.36 0.37 0.65 5.15
OVerton 6 0.52 0.84jO.53 0.34 0.33 0.041°.21 0.68 0.411°.42 0.24 0.74 5.)0
Pioche 9 1.77,1.73 1.56 1.0311.15 0.30 11•07 1.32 1.0~iO.97 0.83 1.13 13.90
Searchlight 30 1.0311.10jO.78 0.53 0.20 0.15iO.97 1.35 0.65 0.41 0.35 0.77 8.29 I.

i

,'"I ~

~
~

NEW MEXICO VJ

[
Alma 13 0.770.84 0.81 0.811°.68 0.7212.27 2.46 2.041.07 0.93 0.84 14.24
Birmingham Ranch JI 31 0.66 0.59 0.62 0.591°.49 0.4512.48 2.27 1.55 0.80 0.70 0.88 12.08

'B1ack Rock 32 0.85 0.91,°.940.75,0.620.4412.33 1.841.41 0.94 0.69 0.93 12.65
Cliff • 22 1.04 0.96 0.70 0.53\0.40 0.58 2.79 3.04 1.93 1.15 0.87 1.13 15.12
Crownpo~t 32 0.59 0.631°.58 0.6°1°.65 0.62 12.07 1.93 1.39'0.82 0.5°/'°.62/ 11.00
DatU 30 0.640.53,°.55 0.61 0.700.8612.69,2.611.72 0.89 0.520.73,13.05
Fort ~ya.rd 32 0.76 1.021°.81 0.5310.571°.741.3.33/3.71 2.~1 1.13 0.89 1.14 16.94
Fort W1ngate 6 0.61 0.84 l.02 0.79 1°.94 0.6012.8112.29 1.$4,1.05 0.541°.86 13.99
Gamerco 28 0.72 0.74.0.87 0.76jO.68 0.39 1.85!1.95 1.44 1.04!,O.~70.83 11.94
Glenwood 6 1°.820.9611.38 0.761°.79 0.73 1.8513.10 2.71 1.53,1.04 1.38 17.05
Hood Ra'lgar Station 29 ,1.031°.9911.17 0.81'0.50 0.61 2.44 2.55 1.81 1.17i.O.93 1.07 15.14
Jewett Ranger Station 22 11.361°.951°.85 0.79 0.59 0.54 2.59 3.05 1.9610.9411°.69 1.01 15.32
Luna Ranger Station 32 1.18 0.98 0.96 0.71 0.58 0.7013.14 2.76 1.9711.2l 0.911.25 16.35
McGaffey ,Ranger station 1.30 1.47

1

11.53 1 .,531.20 0.810.582.59 2.37 1.75 il.,18jO.951.47 17.43
Mogollon . • I 9 1.151.801.931.10 10.940.67 3.09,3.77 2.4ZI]-"S~ll.501.64 21..89
Navajo Elcperiment Stat10n I 9 0.,6°1°.59 0.83 0.6010.86 O.L,]. 1.78,,2.30 1.6tj0.Sllo.48 0.90 11.8.3
Quemado 22 ,0.83:0·.59 0.640.6510.640.622.55,2.66 1.47 10.72!0.58.0.81 12.76



- - -
Sta'tion ,Years of ..J·an, ' Feb Mar Apr May" June Ju1y Aug Sept Oct Nov Dec Annual

Record
Ramah 18 0.S5 1.11 1.1,3 1.08 0.74 0.45 2.17 2.35 1.28 1.09 0.60 0.94 1,3.79
RBd Rock 31 0.18 0.88 0.63 Q.47jO.36 O.ltS 2.26 2.09 j

1.52 0.9SIO.72 1.01 12.18
Rodeo 32 0.68 0.57 0.60 0.271 0.3010.,36 2.29 2.29 1.69 0.S5i O.7.3 0.97 U.60

~g:
II
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UTAH

'NEW MEXICO (Continued)

...LOWER :COLORADO RIVER BASIN

Avera.ge Precipitation in Inches

e.·

-- -- -
,A:Lton 30 1~77 1.S5 1.61 1·l..29 0·~1O.64 1.57 1.64 1.62 1.26 0.84 1.62 16.48
Cedar City .32 0.94 1.11 1.41,1..24 O.SS O.4h 1.44 1.28 0.S21.24 1.01 0.99 12.84
Gunlock Power H0U;8e 16 ·1:'47 1.50 1.,0 0.980.61[0.22 1.40 1.15 0.73 0.S2 0.50 1.1S 12.06
Hurricane 17 1•.3.3 1.52 1.08 0.8710.53 0•.37 0.54 0.80 O.CjSIO.87 O.Sl 1.09 10.'79
Kanab Power House 30 1.49 1.64 1 •.32 0.99 0.62 0.26 1.22 1.29 1.25 0.87 0.73 1.46 1,3.14
Leeds 26 1.86 1.9.3 1.52 1.1,3 0.55 0.26 0.67 0.88 0.80 0.88 0.80 1.79 1.3.07
Modena ,32 0.89 0.92 1.07 0.90 0.77 0.42 1.25 1.50 0.81 0.8'7 0.57 0.7.3 10.70
New Harmony 14 2•.32 2.99 2.09 1.23 0~71 0.64 1.16 1.08 1•.35 1.451.10 2.2,3 18•.35
Orderville .32 1.9.3 1.95 1.511,.2.3 0..72 0•.33 1.26 ~·.341~·31 ~';I0.85 ~.5'1 15.00ISt. George , .32 1.1S 1.17 0.94 0.63 0.36 0.22 0.61 0.79 0.58 0.68 0.55 0.99 8.70
Zion National Park' 1/ 30 1.56 1.84 1~71.1.50 0.76 0•.30 1.09 1.35 1.26 1.00 0.88.1.38 14.63

_ .. - ....- .
~ -

·co
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October 1, 1913 - September 30, 1945
ARIZONA
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Table 4

I..ClWmt COLORADO RIVER BASIN

Average Evaporation In Inches !I

e

~tlmted .32 year averages-obtlifriEKi by temperature correlation with the recorded evaporation trom
standard land pans or the Weat.her Bureau. Pans are 48 inches in diameter and 10 inches deep.

y.. Locations and elevations or the stations are shown on Table 5.
'JI Same as recorded average listed on Sheet 1 ot TableS. Comparison with records ot adjacent stations

indicates that recorded evaporation would be comparable with .32 year average.
!/. Correlated with average of the evaporation at Roosevelt and Mesa Experitnent. Farm.
if Records obt.ained during part of t.he year. See Sheet 1.3 of Table 5 for recorded evaporation.

Station Y Yrs. of Jan F-eb Mar Apr May June July Aug Sept OCt. Nov Dec Ahnua1Record.
Bartlett Dam 5 3.71 3.90 '6.60 9.57 13.92 116.76 16.72 14.29 12.26 8.82 5.93 3.63 U6.11
Davis Dam~ 3 3.42 4.44 7.24 10.09 1l.92 12.96 13.21 12.12 9.58 6.22 5.SS 4.00 101.08
Lake Mead Ariz .-Nev. ) 10 2.96 4..15 7.31 10.89 15.08 18.04 18.02 15.S5 12.22 8.43 4.97 3.04 120.96
Lees Ferry 15 1.84 2.82 5.99 8.45 1l.62 ]3.77 13.71 U.55 9.22 6.00 3.18 1.78 90.01
}fesa Exper.1ment. FaDII. 29 2.79 3.55 ';.67 7.54 10.12 ll.24 n.o; 9.18 7.32 5.27 3.55 2.55 79.81
Roosevelt 29 1.87 2.67 4.88 7.04 10.15 12.41 12 ..09 10.17 7.99 5.30 2.87 1.81 79.25
Sacaton !I 3 2.76 4.01 6.52 9.12 12.36 14.02 13.2J. li.ll 8.93 7.12 4.93 3.13 97.221salford 5 1.86 2.94 5.ll 7.51 9.42 10.51 9.72 7.95 6.36 4.29 2.62 1.57 69.86
san Carlos Reservoir 15 2.49 3.24 6.35 9.16 12.75 f 15.01 14.70 12.39 10.26 7.15 3.86 2.15 99.51

1Sierra !nella 9 1.95 2.30 4.31 6.61 8.8~ 10.46 10.m 8.65 7.52 5.73 3.U 2.04 71.86 ,
Tucson (Uot A) 15 2.43 3.14 6.01 8.55 11.22 12.67 1l.79 9.54 8.13 6.09 3.56 2.06 8;.19
Willcox. 16 3.91 4.68 7.23 9.96 10,,67 1l.29 9.78 8.2S 7.40 6.09 4.59 3..37 87.25
Yuma Citrus Station 25 4.00 5.05 8.19 10.66 13.87 15.32 16..55 14.44- U.53 8.28 5.41 3.86 117.16
Yuma Evaporation Station 13 3.24 4.04 6.14 7.76 8.85 9.66 10.29 9.76 7.62 5.45 3.52 2.90 79.23
Yuma Valley 9 4.01 4.90 7.88 10.13 12.51 13.33 14.02 J~ ..83 9.37 7.17 4.78 3,,50 103.43

NEVADA ,....--__.-------..-----IBoUlder City ] 10 ~1l.13114.87117.66117.35115.35111.91~120.161
. NEW MEXICO

StationI 5/ 6 I '.U-14•171 8.42111.91113.43112.74(10.531 7.6616.2814.191 t 79.33

!(;
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Tab1.e 5

LOWER COLORADO RIVER BASIN

Sheet 1 of 1)

Evaporation in Inches

Lat. .33°491

Long. 1110)8
'

BAR'J.'LETT DAM, ARIZONA

standard Land Pan Elev. 1650

~o

Year
Fnding Oct Nov Dec Jan Feb Mar Apr May June Jul,y Aug Sept Total

sept • .30
1940 17.20 18.20 15.77 li.01 62.18
1941 8.99 5.65 .3.90 3.28 2.91 5.64 6.51 1l.47 14.43 15•.36 1).42 n.67 10.3.23
1942 7.36 5.f!7 3.44 4.71 4.62 7.58 9.47 15.24- 17.62 17.42 14.85 12.74 120.92
1943 9.16 6.17 3.31 3.31 S.C1I 7.39 ll.29 14.98 16.77 16.ll 11.09 12.40 117.65
1944 8.79 '7.75 4.2.3 4.02 3.06 5.82 8.52 12.16 15.70 16.83 16.08 11.89 114.85
1945 10.74 4.36 4.32 3.m 4.2.3 5.82 ll.10 15.49 17.38 1.7.04 15.)3 14.63 124.31

Mean 9.01 6.08 3.84 3.84 '.98 6.45 9.38 13.87 16.52 16.83 14.42 '12.39 ll6.61
~
'"

Elev. 1280

Elev. 528

DAVIS DAM, ARIZONA

standard Land Pan

SACA~, ARIZ()lA

standard Land Pan
Lat. 33°05'
Long. 1110 45'

Lat. 350U'
Long. ll40,4'

1948 4..09 3.98 6.39 10.31 1.3.55 15.13 15.24- 13.10 1l.75 93.54
1949 9.02 5.43 3.18 2.40 3.62 7.29 9.99 13.23 15.29 13.68 14.45 10.59 108.17
1950 7.38 6.08 3.61 3.67 4.73 7.44 1l.32 13.57 14.26 13.31 1l.SI,. 9.19 106.40,

Mean 8.20 5.75 3•.40 3.39 4.11 7.04 10.54 13.45 14.89 14.08 13.13 10.51 108.49

-
1'J48 "-.fT{ 9.77 12.35 12.24 13.81 1l.89 9.93 77.86
1949 4.89 5.40 4.02 3.88 6.rIJ 9.19 ll.45 13.77 13.81 12.79 9.65 94.94
1950 7.54 6.36 3.99 3.42 4.99 7.76 11.30 U.95 12.87 12.02 1l.69 9.17 103.06

Mean 6.22 5.88 4.00 3.42 4.44 7.24 10.09 1l.92 12.96 13.21 12.12 9.5a 101..08

"
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tab1e5

"UlWER COLORADO lUVER BASm

l!;vaporat.ion in Inches

LAKE MEAD, ~ZONA AND NEVADAl!

Average or Four Land. Pans

e

Sheet. 2 of 13

N-

Year
Ending OC't Nov Dec Jan Feb Mar Apr May June 'July Aug Sept 'Total

Sept. ~O

19~6 ~.68 4.l,O ,8.65 12.73 t 16.94 19.99 13.58 16.19 14.19 ll5.35
1937 8.10 5.22 3.1~ , 2.64, 3-77 I 6.1.0 IlL14 3.6.02 13.35 17.30 17.18 12.88 121..83
1.938 9.21. 5..18 3.92 3.81" '4..11 "6.36 10.79 12.58 16.64 17.62 16.72 12.84 11.9.78
1939 8.'/l. , 6.U 13.U ' 2.98 4.21. 7.30 10.94 14..98 19.36 20.12 15.81 9.56 l23.19
1940 8.79 4.1.2 3.27 2.54 4-63 9.09 l 11.48 17.56 1.9.74 21.98 19.05 ll.72 13.3.97
19U 8.76 5.28 2.88 2.28 "3.Q6 6.1.3" 8.98 14.17 16.69 1.5.69 l.3.61 12.38 109.91
1942 6.58 3.85 2.73 3.39 4.48 7.4J! 11.79 16.04 17.62 18.35 1.5.2.3 12.66 l.2O.2O
1943 8.48 5.89 3.70 4.04 4."".37 7.51 10.57 16.80 18.43 17.49 15.74 lJ..93 1.24.95
19M. 8.67 4.81 "2.81 2.79 3·34 8.03 9.88 15.21 17.65 13.81 16.73 12.71 121.44
1945 8.63 4.37 2.91 1.93 4.,32 6.36 11.12 15.33 15.90 15.lt6 ,13.37 12.08 111.58
Mean 8.44 4.98 3.1.6 3.01. 1+.fY/ 7.30 1.0.94 1.5.54 J.8.04 J.8.14 1.5.96 12•.30 121.88

5.40 14.94 I 4:8913:40 t;! I~ ;:~rI~:~T~~~ " ~:~Tfr:-: ~:~ 77.4.3
7.68 99.77

10.38 8.27 16.53 5.66 5.93 6.66 8.64 10.02 1.3.07 13.01 l.3.26 10.71 112.14
" 9.64 8.72 4.18 4.02 5.49 5.59 7.37 10.26 13.19 14.40 12.63 9.62 105.11
\10.15 6.06 ,4.76 3.l,J.3.9O 5.47 7.07 10.74 12.56 15.61 12.94 9.14 101.81

8.05 6.62 4.JP 2.82 2.27 4.86 5.7S 8.;,33 ll.78 12.69 12.70 ll.82 92.2,3I7.28 5.ll 3.98 4.04 4.ltO '.53 ° 7•47 ll.50 13.20 ]J~~ 1.2.64 ll.30 99.67
8.42 6.69 4..31. 4,,61 3~25 4.77 7.01. 10.61 1l.93 12.40 12.92 9.89 96.81
9.51 5.91 4.00 3.06 3..2.3 5.49 6.77 9.29 1l.68 13.43 12.68 10.90 95.95
8.55 4.83 ! 3.83 , 2.52 3,./-14 4.18 6.95 10.63 10.69 11.35 10.39 10.28 87.6

8
~
1;'
Vt
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Iedol'

Ending Oct Nov Dec Jan Feb Ma;r Apr May" June July Aug Sept Total
Sept. 30

1922 ;.85 ).02 1.70 1.74 J.04 5.J9 r/.5b 11.21 12.73 14.68 10.16 9.67 86~gl

1923 7.61- 3.04 - 2~15 2.45 2.98 6.02 7~66 12.31 13.17 12.38 9.55 7.50 86.82
1924 £.31 2.5g 1.83 3.19 3.32 5.64 7.89 11.13 14.36 12.,30 12.76 9~99 91.,30
1925 5-.72 :3.24 3.28 6.21 8~48 12.57 12.69 14.56 10.20 7.78 84.73
1926 4.22 6.10 6.21 11..27 15.54 14.57 13.95 9.32 81.18
1927 5.95 3..62 2~18 5.01 8.98 14.10 13.77 14.46 11.19 8~83 88.09
1928 5-.56 2~67 1.67 2.79 5.52 8~73 10.27 13.30 13.47 11.47 9.71 85.16
1929 (;.~07 2.43 6.01 7.66 11.23 13.8,3 11.56 9.96 8.1; 76.90 -
1930 5.72 2.92 2.U 1.34 2.91 6~O6 8.53 10.26 14.53 12.25 lO.SO 9.31 86.44
1931 l~21 3.00 1.80 1~35 2.36 6.54 9.21 12.26 13.87 15.01 ll.OO 9.45 92.06
1932 t~50 3.89 -1.92 2~16 6.89 9.58 n.8; 1300llI 140U 12.66 9.60 92.24
193.3 5.89 3.69 1~74 I 2~43 6~46 8.43 I 11;'24 15.09 14.32 12..55 10.78 92.62
1934 - 5.43 >.67 1~65 2.47 .3.36 7.40 10.04 13~09 13.63 _15.74 1).76. 9.83 100.07
1935 7;'07 3,;72 I 1;'56 1~17 2.91 5.40 8.59 10.01 14.26 t 14.20 n.97 1 8.66 8<}.52
1936 6~41 2.95 1;'32 1;.e</ 2.93 6;47 9~1.4 11.95 13;'73 13.56 11.37! 9.03 90.75
1937 5.42 2.Et6 I 1.8$ 0.74 1.00 4.91 8;.62 11.47 12.22 I12.43 /4•.32
1938 2.64- 5.C1l 8.98 ! 16.69

I -.
t

Mean 6.11 3.15 f 1.7g 1.81 2..83 5.95 8.49 ll.64 13.74 j 13.73 , 1l.54 9.17 89.94

l\)
l'V

e

Lat. 360 50'

e

Table 5

rowER OOIDRADO RIVER BASIN

Evaporation in Inches

LEES FERRY, ARIZONA

-
Sheet 3 of 13

...:.J
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Table .5 Sheet 4 of U

I.0W!lR COLORADO RIVER BASIN

EL 1245

J

Evaporation in Inches

MFaA txPE~T FARM, ARIZONA

Stand d L d P19. ar an an ev. ---Water
H&7Year oct Nov Dec Jan Feb Mar Apr June J~ -g :S~pt Total

1917 3.1~ .~.J.;t i.L·79 12.86 4.06 Ib.~2 7.48 8.48 9. 9.1.3 b.92 b2.14
1918 4.28 ,.;36 2.58 2.65 3.51 ;.37 8.6S 10.93 10•.38 8.04 6.47 66.22
1919 4.70 .3.04 2.84 .3.30 3.18 6.:;0 8.38 .10.94 11.', 9.32 7.82 6.95 78.14
1920 4.68 3.;2 2.86 2.15 2.'9 5.'6 8.87 11.38 12.04 U.';l 9.2,3 7.91 81.90
1921 6.11 .3•.38 2.98 .3.07 ;.22 7.95 8.81 11.17 12.82 12.08 8.60 6.74 88.93
1922 ;.21 3.40 2.83 2.78 3.81 5.:38 8.66 11.48 11.99 10.44 7.51 5.74 79.2;
1923 4.35 ';.50 2.0,3 3.50 4.14 6.9318.61 l,l.;6 12.17 9.78 7.,6 6.1; 80.28
1924 4.58 2.77 2•.33 3036 4.84 5.90 7.61 111.85 12.33 10.3' 8.10 6.40 80.40
1925 6.32 3.70 2.53 2.68 ).24 4.68 S~33 8.53 10,10 11.09 9.11 ;.62 72.93
1926 3.;6 3.11 2.86 2.55 3.54 5.27 ;.40 7.41 9.24 11.1S 7.80 4.96 66.8S
1927 3.48 3.77 2.38 3.08 2.64 4.18 4.95 8.90 10.18 11.05 8.20 5.01 67.82
1928 4.06 2.75 2.53 3.13 3.66 6.66 8.37 11.48 12.20 12.22 9.99 8.33 85.38
1929 4.97 3.62 3.24 2..58 3.82 6.02 7.63 9.95 10.88 9.54 9.28 7.01 78.54
1930 5.86 4.09 3.64 2.)68 4.356.10j7.03 8.84 10.46 10.02 8.82 7.,36 79.25
1931 ;.55 3.94 2.93 ';.2:{ '.;1 5.8617,14 10.0; 10.02 11.95 9.52 7.77 81.;1
1932 5.52 2.52(,60 S.5416.56 9.08 9.98 10.38 9.29 7.73 69.20
1933 5.12 4.10 3.77 5.8116•83 8.;9 10.14 11.14 10.01 8.43 73.94
1934 ;.82 3.85 2.27 3.52 3.78 6.60 i 7.75 10.29 10.72 JJ..52 9.46 7.:31 82.89
1935 5.67 3.04 2.49 2.30 4.fY'( 3.80 6.45 9.29 11.50 10.95 18.28 7.07 74.91
1936 5.22 2.60 2.40 2.48 2.98 ;'.88 8.35 11.21 12.32 12.08 9.97 9.oa 84.;7
1937 6.63 4.94 2.41 2.,38 3.86 5.26 8.42 9•.37 11•.34 11.96 10.67 8.13 8;.';7
1938 5.98 3.26 2.77 2.99 2.59 4.80 8.63 10.54 11.23 10.43 9.49 7.93 80.64 1
1939 4.78 4.13 2.33 2.87 '.46 6.41 8.SO 11.44 11.84 12.38 10.36 7.2:{ 86.071
1940 6.42 3.90 2.47 3.31 3.72 6.72 8.22111.47 12.28 12.08 11.37 7.37 89•.331
1941 5.29 3.54 2.09 2.10 2.37 4.58 6.27 9.6; 1l.04 11.02 9.1,3 7.53 74.61 !
1942 4.41- 3.50 1.72 2.79 3.19 5.9916.5.3 10.32 11.52 11.53 9.17 e.18 78•8Sj
194.3 6.21 3.87 2.73 2.74 4.66 5.80 8.09 10.80 11.76 11.44 9.'i!1 8.62 115.9911944 6•.31 4.30 2.66 3.09 2.68 5.56 7.29 9.70 11.54 11.44 10.32 8.75 8.3.64
1945 6.75 2.94 2.59 2.2!l 3.M, 4.89 8.30 11,02 1l.90 12.59 10.70 9.72 87.~

2!!~.1-!_2S .'-~~.~.!.2tl~~_7213.;; 5.6517.5,3 1Q.l~ 11.19 11.081 9.18 7.3.3 79.861

23



Table·5

LOWER COLORADO RIVER BASIN

Sheet 5 of 1,3

Evaporation in Inches

ROOSEVELT, ARIZONA
Lat.

,1.0111:. III 09' .___Standard Land Pan __ Elev. _ ~__
Watt}'

Oct. Nov !le<l Jan Fob. liar Apr bll&Y June ~ulz,..,w I Sont I~~Year
1916 2.60 2.31 '.40 ;.328.5612•.38 14.77 13•.38 11.,4 9.63 83.89
1917 ;.86 4.20 2.93 1.83 3.29 6.74 7.74 10.12 13.23 13.48 12.09 9.57 91.08
1918 7.12 3.9.51 2•48 2.88 2.94 4.22 7.86 8.30 U.S? 10.2; 10.26 71.83
1919 6.24 4.30 2.69 2.71 2.68 ;.;1 8.68 10.54 9.52 6.75 59.62
1920 4.67 1.88 2.08 2.54 4.88 7.16 10.60 12.40 l.3.21 10.18 8.53 78.13
1921 5.72 2.'7 2.40 2.31 3.52 6.61 8.38 U.S3 13.72 12.;0 9.42 7.84 87.02
1922 5.6lj. 2.71 2.31 2.12 2.87 4.93 7.04 10.33 12.79 13.25 10.91 9.71 84.61
1923 7.34 3.;3 1.78 2.16 2.93 ;.,2 7.66 1l.98 13.28 12.22 9.70 7.58 85.68
1924 ;.78 2.88 1.61 2.24 3.74 4.95 6.24 13.12 12.66 12.71 10.28 76.21
1925 6.28 3.,1 2.67 3.;0 ;.36 7.60 10.91 1l.66 12.72 10.;0 7.79 82.;2
1926 4.20 2.24- 2.04 3.04 4.;2

1
4.84 8.8'7 11.1, ll,21 10.31 7.6, 70.07

19Z1 4.74 2.78 1.,0 1.83 4.54 ;.49 8.70 9.12 10.01 8.35 6.88 63.94
1928 3.93 2.31 1.99 1.60 2.,52 4.;1 7.70 9.81 12.14 11.75 9.96 7.94 76.16
1929 4.49 2.58 1.61 1.62 2.58 5.,6 7.1; 11.12 ;1.3.09 11.49 9.43 6.42 77.14

/1930 ,.83 2,,6 1.99 1.SS 3.15 4.68 6~55 8.62 12.68 10.33 8.40 7.07 73.74
1931 ;.,2 3.43 1.93 2.17 2.;2 ,.93\8.28 10.47 11.30 12.78 8.75 7.62 80.70
1932 ;.23 2.46 1.31 1.,6 2.Zl 5·20i6.;; 9.87 11.41 U.45 9.22 7.66 74.19
1933 4.28 2.42 1.71 1.76 2.43 4.57,;.93 8.51 10.84 U.,l 9.26 6.26 69.4S
1934 3.98 2.47 1.02 1•.58 2.26 4.99 7.60 10.16 10.43 10.94 7.4S 4.61 67.;2
1935 3.44 1.82 1.07 1.2l 2.35 .3.2.3 ;.78 7.21 10.79 10.14 6.94 ;.54 59.;2
1936 4.21 1.75 0.92 1.72 2.41- 4.;6 6.36 8.79 11•.32 10.75 8.71 6.62 68.14
1937 4-64 2.61 1.40 1.82 2.01 '.54 ;.66 8.87 10.28 9.87 8.06 ;.83 64.59
19.38 3.6512.37 1.27 1.;7 1.74 3.82 ;.8.3 8•.34 9.7; 9.24 11.69 8.26 67.53
1939 6.28 3.53 1.81 1.65 2.11 4.79 8.46 12.09 1;.2,5 1;.8; 11.41 8.;6 91.79
1940 6.44 2.72 1.92 1.8.3 2.92 6.18 8.06 12.13 1.5.23 15.06 12.2; 8.18 92.92
1941 ;.64 2.44 1.43 1.;7 1.76 .3.92 4.8.3 7.92 11.75 12.12 10.81 8.69 72.88
1942 4.70 2.98 1.76 1.7; 2.64 4.6; 7.16 11.66 14•.34 1.3.97 11.89 9.38 86.88
1943 6.16 3.3.3 1.49 1.49 2.6; 5.00 8.06 12.26 1.3.9.3 1.3•.37 U.4S 9.;2 88.71
1944 ;.88 .3.17 1.71 1.68 2.45 4.;7 6.71 10.42 13.19 1.3.0.3 12.59 8.7.3 84.1.3
1945 ;.94 2.28 1.32 1.49 2.31 .3.61 6.8; U.66 14.0; 12.75 1l.38 10.~!.. 83.9.5-_.. -,---

I
I Mean_.2!30~!_8~J!-~~ !_.87 _~!_~1_4!~ 1!-o.~ 10!~ 12.39 12.1110.17 7.99 79.2.3

24---------------
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Lat. ,:Pso'
Long. ~()9043t

e·

Table 5

LOWER cotaW>O RIVER BASIN

Evaporation in Inches

SAFFORD. ARIZW

Standard Land Pan

e
Sheet 6 ot 1.3

E.tev. 2900
Year .

Ending Oct Nov Dec Jan Feb !far Apr Ma.T June Jul.y Aug sept ibtal.
Sept! ~ ..

1941 4.93 2.48 1.J,8 1.73 2.21 4.10 5.63 7.75 9.:(0 9.47 7.59 6.44 63.01.
1.942 4.04 2.37 1..80 2.22 2.79 '.;30 7.2J.. 9.65 10.66 10.16 8.55 6.16 70·91
1943 4.71 '.21. 1.65 1.6.5 3..3' 5.14 7.66 9.83 9.74 8.72 7.31 6.28 69.Z1
1944 4.64 3.33- 1.78 1.97 2.84- 5.37 . 7.89 8.89 10.59 9.62 8.89 6.17 71.96 I
1945 3.52 1.93 1.40 2.l.O 3.77 5.Z1 9.09 11.49 ll.85 ll.12 8.05 7.10 76.69

Hem 4.37 2.66 1.62 1.93 2.99 5.04 7.50 9.52 1O.U 9.82 8.08 6.43 70.37

!
\on

~ Lat. 33°48'
Long. u005S't

SIERRA ANCHA, ARIZONA

Standard Land Pan EleY. 5100
1936 . .. .. 7.34 7.34
1937 5.76 3.34 2.03 0.97 2.29 4.01. 7.80 9.61 9.70 9.81. 9.96 7.72 73.00
1938 6.62 3.98 2.02 2.36 2.11 '.74 7.~ 8.92 10.83 1O.l.6 9.66 8.35 76.05
1939 6.2!J '.81 2.57 1.92 1.50 4.57 7.~ ·9.57 11.49 U.02 8.43 6.71 75.1.7
19/IJ 6.54 ,.60 2.38 1.$3 2.65 5.38 6.24 9.24 10.64 ll.31 8.45 6.59 74.85
1941- ;.12 2.61 2.1l 1.58 1.a2 3.67 4.41 7.25 8.76 8.64 7.89 7.:1.7 61..09
1942 4.07 3.29 1.87 2.'Z1 2.40 4.74 5.95 9.31 10.86 1O.~ 8.44- 8.18 71.58 '
1943 .5.10 3.69 1.94 1.94 2.m. 4.55 7.34- 9.1/2 10.lt6 10.03 7.67 7.9.5 72.90
1.944 5.56 4.07 1.90 2.13 2.26 4.01 6.Zl 8.13 9.3) 9.67 9.18 6.81. 69.19
1945 6.43 2.17 2.31- 2.45 2.42 ,.65 6.85 9.61 11.42 10.45 9.3) 8.92 75.88

HeaD. 5.72 3.lIJ 2.13 1.94 2.25 4.26 6.61 9.01 lJ).31 10.14 8.76 . 7.57 72.16 I



Year i" I . '"
Ending OCt Nov Dec Jan Feb Mar Apr May June July Aug Sept. Tot.a1

Sept. 30
1930 J.O.'b ~.~~ l.~.5b
19.31 7.54 4.39 2.61 2..43 2.74 7.04 8.39 12.32 13.68 14.30 10.40 8.49 94.33
1932 6.92.2..86 2.13 2.13 2.75 6.41 9.19 13.~1 14.90 12.45 12.95 12.2:1 98.13
1933 7.72 4.91 2.61 2.52 3.'Z1 7.68 9.03 12.68 14.37 14.43 14.05 1l.02 104.29
1.934 7.41 4.40 2.57 3.64 4.36 8.47 10.18 14.53 15.29 16.72 12.88 1l.38 1ll.8)
1935 8.08 4.62 2.91 2.22 3.67 5.16 8.52 10.83 lS.1.6 ,15 ..15 10.46 9.04 95.82
1936 8.12 3-.'11 2.29 2.69 ).55 6.78 10.02 13.50 16.17 14.99 12.76 9.96 104.54-
1937 7.62 4.33 2.11 1.96 2.91 5.76 10.65 14.10 15.26 16.23 14.9'1 10.97 106.93
19.38 8.05 4.57 2.17 3.28 '2.88 6.56 10.52 14.37 16.80 15.42 13.85 10.36 lOS.83

'1939 8.45 4.96 3.11 3104l. 3.12 6.73 9.85 14.32 17.45 17.06 13.02 11.19 112.70
1940 1.tf1 ).;0 2.00 2.06 3.5.3 6.55 9.56 13.40 15.75 15.59 13.08 9.05 101.94
1941 6.5~ 3.34 1.41 1.94 2.30 4.99 6.03 10.57 13.99 13.01 11.509.54 85.20

,1942 5.3? .3.05 1.29 2.54 2.89 5.79 8.30 12.67 15.22 14.51 12.00 9.96 93.65
1943 6.''(7 4.D, 2.01 1.96 3.71 6.30 10.18 14.44 14.88 15.05 11.17 10.42 101.00
1944 7.11 3.8,3 2,,00 2,,47 2.88 6.55 9.35 12.52 13.50 13.8.3 13.27 10.40 97.71
1945 6.00 2.77 1.87 2.55 ).68 S.22 10.01 13.59 16.00 14.82 12.67 U.9' 101.93

Mean 7.36 3.96 2.21 2.52 3.22 6.40 9.32 13.13 15.2.3 14.91 12.46 10.)4 101.06
11 UnPllbliehed data in t:l. Lee ot ifeat.her Btlreau. PhoeniX QSt1ee. '

-N
0'0

e

Lat.. 3)°10·
u,ng. 111°31'

e

Table 5

UMER OOLORADO RIVER BASIN

Evaporation in Inches

SAN CARLOS RESERVOIR, ARU,)NA 11
St.q.dard Land Pan

'.
Sheet. 7 or 13

&'Lev. 2532

1-3

~
~
VI



Year
Ending oc't Nov Dec Jan Feb Mar Apr Hq June Juq Aug Sept 'lotal

sept. 30
1931. 3.24- 2.13 7.06 9.25 n.so 12.0l. 12.26 9.06 1.42 74.53
1932 6.40 3.Uf 2.50 2.36 '.49 6.68 9.00 12.19 13-03 10.95 10.15 10.73 90.63
1933 6.34- 4-95 2.23 2.61 3.31 6.99 9.01 11.48 12.93 n.79 n.1aO 8.52 91.62
1934- 6.87 4.13 2.62 3.90 4-2.3 8.0l 10.,34 13.04- 1).ao 12.62 10.34 9.73 100.30
1935 7.65 '.'2 2.79 2.95 4.45 S.OJ. 8.58 10.54 13.62 13.13 8.65 8.OB f!IJ.:R
1936 7.59 3.56 2.64 2.55 '.34 6.38 9.09 ,12.07 13.26 l2.$4 9.55 8.37 91.24
1937 6.~ 5.62 2.45 1.98 ' 4-l3 6.34 8.80 10.26 10.61 n.ss 10.82 8.33 88.09
1938 6.49 '.91 2.40 3.14 '.11 5.80 8.69 12.12 13.a 11.04- 9.78 8.28 8'/.99
19.39 7.24- 4.48 2.60 3.13 3.06 6.48 8.75 10.79 J3.JB 12.19 10.24 8.41- 90.55
1940 1.15 4.21. 2.48 2.67 '.42 7.06 9.21. 12.19 11.98 12.65 10.52 7.17 90.11
1941 6.l4 '.Uf 1.47 1.69 2.63 4.83 6.64- 9.)8 12.25 10.90 7.95 7.29 74.24
1942 4.37 2.08 1.2.3 2.08 2.Z1 5.66 7.1S 11.22 12.75 11.45 9.04 7.63 71.C1/
1943 5.00 2.63 1.67 1.67 3.30 6.07 8.86 11..61 12.04 11.71 7.97 8.47 81.00
1944 4.Z1 2.42 1.2.3 1•.34- 1.58 4.72 8.06 10.a! 12.03 11.11 9.26 6.71- 73.01
1945 3.60 1..2'1 1.01 1.06 1.'19 3.54 8.19 11.22 12.68 1l.52 8.65 7.08 71.61

Ifean 6.14 3.57 2.09 2.42 3.13 6.05 8.66 11.33 3.2.63 ll.~ 9.56 8.15 85.60

l\)
-..1

e'

Lat. 3~5t
Long. noose'

e

Table 5

LQD COLORADO BIV.Ba BASD

PNaporation in Inches

'1'UCS<ti, 1JNIVERSIft OF~ ARIZQIA

Standard Land PaD

-
Shee't 8 ot 1.3

Elev. 24Z'3

ti
~
'"
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'lIlb1e 5

LOWER COLOBADO RIVER BASlN

Sheet. 9 of 13

r:
Ii:

• VI

. "

Ev'aporat.1on 1n Inches

WlLtaCOX, ARIZ<JIA
Lat. ,:flS'

J.OCP:. 50' Standard Lmd Pan ELev.1U. 00
Year

liWBng Oct Hov DBq Ian Feb Mar Apr Hq June Ju1¥ Aug Sept Total
Sept.. 30
~917

.. . 2.53 4-Jb 8.02 ·].0.55 lJ...58 113.94 lJ..68 1].0.01 8.0l,. 81.16
1918 7.96 6.26 4-~ '.51 5.2'{ 7.15 ll.09 ].2.01. 9.80 10.24- .8.85 8.112 94.8;
1919 6.83 4.93 2.so '.96 '.67 a4IOS 9.60 10.U ll.42 8.60 8.67 6.60 8;.54.
1m 5.36 4.06 '.34 2.84 3.76 6.43 8.92 10.92 10.76 1l.40 9.45 7.85 85.09
192L ;.68 '.45 ,.;6 '.59 '.52 B.81 1O.lO ll.90 12.98 9.98 6.54 6.30 89.za .
1922 7.01 4.28 ,.'12 '.15 4.59 5.00 6.85 -,34.60
1923 .. 3.79 7.'Z[ 10;.,4? 13.84 3.2..49 lO.2L 7412lJ 7.f:JJ 72.82
1924 7.31- '.17 2.59 4.50 4..97 6."]6 8 ..s6 ll..88 l.$..S'l 11.07 l2.74 1l.62 100.14-
1925 8.72 6.41 3.96 5,,56 6..63 9.'3 11.28 11.79 1.2.51 ll.94 8.75 7.79 10!,..67
1926 4.94 4.17 3..n 2.78 4-99 5.84 25.83
19ZI .. 11.64 U.64. 9.48 7.47 6.06 4-75 51.04
~928 4-53 6.02 2.93- 5.06 4.35 7.21 11.73 7.72 11.08 8.22 5.93 7.02 81.7S
1929 '.76 2.69 641S6 9.79 11.10 7,,;S 6.83 1{i,,91
1930 4.2) .. . 3.U- 4.32 5.6S 7.37 8.17 8•.39 7.17 7.96 6.49 62.89
1931 5.59 4-32 2.59 5..12 4.10 7.1.5 6.79 8.13 841114 8.8) 6.95 '.69 74-lD
1932 5.2.3 '.83 4.49 6.82 8.86 lO.S3 1.2.~9 8.40 7.84 7.88 76.y/
1933 . 5.87 '.99 3.53 .. 4.79 8.fT/ 10.17 n..68 9.94 10.04 7.93 6.90 84-91-
;1934 5.87 4.53 3.00 4.49 4~42 7.92 9.97 10.06 1.1·.07 10.19 8.U 6.78 86.1t1
.19.35 6.07 4-19 2.78 3.ll 5.15 6.'14 9.74 8.61 9.46 9.69 7~42 6.S7 78.93
1936 6.32 3.33- 3.57 13.20..

Jfean S.96 4.;1 3.26 3.82 4.6, 7.12 9.82 1.0.51 11.14 9.70 8.ll 7.28 a5.sa

rv...
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Lat. 320 :37 t

10M.. 114°38'

e

Table 5

LOWER OOlORADO RIVER BASIN

Evaporation in Inches

. YUMA CITRUS STATION, ARIZONA

Sta.ndard Land Pan

I.e

Sheet 'lOJot(13

Elev. 191

'.

l'V
'-0

rwat.er Cct Nov Dee Jan Feb Mar Apr May June July Aug Sept. T.ta1Year ..

1921 , " .4~36 7~40 10~5a 12.63 14.91 19.18 18~91 16~62 13.32 116.91. ;1!' • .
1922 8.83 5~53 4.29 3;83 5.48 7.66 10.82 1.3.85 15.39 17~82 13~27 11.40 U8.1?
1923 8.73 5~39 3~54 4.46 5.35 7.00 9.58 14.29 14.12 15.87 14.81 10.8:3 114.85
1924 8.60 4~97 3.01 4.55 6.27 7.47 1O~45 14;,52 17~65 20.36 18.14 33.56 129.5;
1925 9.84- 6~65 4.19 4.62 5.89 S.24 1.0.86 14.()c] 15~23 16.19 15.03 1l~56 122.3911926 5~92 4.71 3.57 3.45 5.14 7.SO 9.37 1.3~07 14.74 16.38 ]J.69 10.97 108.8l.
19Z1 8.32.. 5~41 2;96 3~51 4.12 7:'47, 9~8S 14.76 15.09 15.84 J.3.90 11.40 ll2.66
1928 8.22 4.71 3.80 4:.34 4.W~ 8.56 ll~56 14.45 17.05 17.44 14.93 12.51 1226 49j
1929 8.25 '>.79 4.51 .. .3.98 5.48 8.69 1l.02 15.39 16.42 16.74 13.87 10.25 120.39,
19.30 9.05 6.2.3 4.91 .3~66 5.77 8~10 10.76 13.36 15.8'7 16;'24 14~O3 12.06 120.041
1931 8~·92 6.49 4.93 4~90 3~65 9.58 11.06 14.26 15.01 16.11. 12.90 10.95 118.76 1
1932 8.07 4.92 3'.74 4.43 4.54 9•.3<' 11.35 14.73 ~5.Z1 16.54 ~5~8~ 13.08 l2l..78~
1933 8.04 5~98 3~32 3.60 5.10 g~98 10.55 13.76 ~5.61 18.4~ 15~83 12.46 121.64~
1934 8.83 6.45 4.37 5~12 5.05 10.00 1l~93 15.54 14.37 17.45 'lA.07 12.32 125e;Cj
19.35· 9.19 ·5.32 3~81 3.54 5~44 7.6"3 11.28 13.73 16.86 16.U 13.99 11.85 118.75

. 1.9)6 8.93 4~91 3.53 3.81 4.92 8~75 1l~30 13~78 15.17 15.40 14.75 12.26 117.51J
1"937 8~47 5~89 5;'99 3.15 5.30 7;'72 ll.10 13.24 14.30 15.91 15.06 12.:31 116.441
1938 8.63 5~28 4.12 4.81 4.37 7.42 1l.28 l3.26 14~93 1.5.69 14.55 11.45 llS.79{
1939 7.53 6.26 3.66 3.67 4.57 7.42 10.96 Ij~S7 15.00 15.80 14•.32 9.38 112.44

1
1940 8.71 4~ro 4.80 4.02 4.71 8.66 lO~53 13~46 15~16 15.71 15.08 10~28 115.72 '
1.941 7.77 5~26 3.86 2.55 4~J2 6~64 8.41 13.21 13.70 15.60 12.58 10.44 104.14
1942 7.29 5~52 J~67 4~56 4.76 7.80 9.,8 13.20 14.46 16.49 13.90 11..26 112.49·i
1943 8.11 5~16 4~28 4.28 5~lg 8.0' 10~42 14~32 13;n 16.11 13.86 10.57 m.,'1944 8.21 5.60 2.83 .3.78 J~61 7~68 9;32 12.51 13~40 15.42 14.26 11.45 108.0
1945 7.42- 3.32 3.87 3;10 5.03 6.65 10.25 l3.96 14.28 15.72 13~17 ll.70 108~47
Me:m 8.33 5.43 3.90 4.00 . '.05·,'· 8.J.9 ,10.~5·, ·13.98, 15.,24 16.57..·14.50, n.ss .. ·117,.42,. ...

~

~
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Sheet lil. of 13

Elev. 127

Evaporation in Inches

Table 5

'.-

WWER COLORAOO RIVER BASIN

YUMA EVAPORATION STATION, ARIZONA

Standard Land Pan
Lat. 32°45 r
Lonp;. 114.0.36 r

e'

Year
Ending Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Total

Sept. 30
1917 3.08 4.52 6.79 6.80 8.1$ 9.32 11.51 7.79 58.29
1918 5.21 3.30 2.85 3.47 4.49 I 5.30 9.29 10as 13.84 11.88 9.99 7.99 87.76
1919 5.~8 4.20 3.03 4..30 4.51 I6.64 9.15 7.79 9..08 10.. 55 7.57 5..66 77.86
1920 5.23 3.16 2.99 2.74 2.98 5.23 6.78 '7.31 8.12 9.55 9.25 7.50 70.84
1921 5.43 2.75 2.66 2~52 4..10 1 5..75 7.16 7.63 8..82 11.18 6.58 64.58
1922 3.64 2.43 2.71 3.32 . 5.~8 7.63 8.38 9.13 10.31 8.97 8.33 70.23
1923 5.64 3.18 1.97 2.,'79 3.72 I 5.68 6.35 8.03 .8...21 t 10..27 55.84
1924 6.50 3eW 2.38 3,,18 4.10 5.44- 6.77 8.35 9.S3 110.15 111.66 9.13 80.26
1925 6.63 4.28 3.02 2.94 3.28 I 5.43 6.39 7.65 7.88 9.95 12.28 9.61 79..34
1926 5.11 4.. 24 3.16 3.18 3.88 5.59 6.20 8.. 59 8.69 9..39 8.43 6.54 73.00
1927 5..15 3.36 2.. ;1 2.66 3..80 6.28 7.96 10.43 10.65 9.61 8.68 7.11 78.20
1928 4.76 2.68 2.69 4.09 4.82 6.89 ·9.76 li.03 \12.00.- 10.671 9.00 8..02 86.49
1929 5.75 4,,45 4.03 3.96 4.85 7.76 . 8.88 1C?.. 94 ,10..43 10.52 9.31 ~1l'7.811930 5.51 4.19

10.2~t9.70
9.72-

Mean 5.38 3,,48 2.84 3.20 4.03 6.011 7.62 - 8.83 9.71 7.60 78.66

(,I)
o
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Table 5

YUMA VALLEY, ARIZONA

Standard Land Pan

Evaporation in Inches

IDWER OOIDRADO RIVER BASIN

Lat. 32°37'
o~g

•

- - - - ~.- -
rear I

Feb I I
,

Ending Oct Nov Dec l Jan Mar Apr May June July Aug Sept Tota1
Sept. 30

1931 10.51 9.07 19.58
1932 6..72 t~.47 3.51 4.92 4.57 9.31 10.43 14.24 13.58 14.81 13.44 10.05 110.05
1933 6~S2 4.74 2~95 3;35 4~90 . 7~99 9.42 1l.12 12.29 14.62 12.49 10.21 100.90
1934 7~38 5.11 3~55 4.36 4.64 7.75 9~38 U~93 11.63 14.33 12.10 9.55 101.71
1935 7.62 4.45 3.52 3.16 4.90 7.12 9.25 12.46 14.24 12.55 9.30 7.88 96.45
1936 7.31 4~12 3~17 3.62 4.75 8.06 10.54 13.20 14~17 13.39 12.08 9.87 104.28
1937 6~71 5.14 3.53 3~40 5.52 7~78 1l.04 12.68 14.21 14.93 12.50 10.25 107.69
1938 7.27 4~69 4.16 4.71 4~22 7.38 11.32 12.49 13.16 13.25 11.66 9.67 103.98
1939 6~86 5~67 3#.47 3~87 4~78 7~66 10.40 J3~43 13.66 15.05 13.68 8.43 106.96
1940 8.04 .4.02 3.83 3.77 4.;9 7.87 9.77 1l.94 53.8L
Mean 7..19 .4..71 3.52 3.91 4.76 7.e8 10.17 12.61 I 13.37 14.12 11.97 9.44 103.65

\.Al....



4t.. ,

Lat. ;SOS9'
•.Laag.. 114OS1t

.e.
'rab18 ')

LCMER 00LaWl0 RIVER ilAsD

EV'apors;tkm_~ IJaches

BO'IJIlBR em, NEV.ADA

standa.Td Land Pan

-\
Sheet 13 of 13

Elev·2S25

\.I.)
N

Year
..

Bndiq Oct Nov Dec Jan Feb )far Apr ..., Jtsne Ju1¥ Aug Sept 1b'teJ.
sept..··30 .,

1m . .' . . ,. . .. .. M 16.54 U.1S 28.29
1936 10.22 s.~ ,.~ 4-5'6 4-73 9.'" 13.24- 11.82 . 20.04 18.37 15.6, 13.99 J31.29
1m 8.06 5.93 '.53 '.30 4.30 6.84 U.98 17.36 18.23 17.73 18.43 13.39 129.00
1938 9.83 5.41 4.33 ""9 4al,2 6.91 11.96 13.39 17.11 1.7.1!J 1.5.50 l2.D. 123.02.·'
1.m 1.85 5-47 ,JJ, 3.1,3 1+-02 7.'Y1 10.93 15.08 3.9.01 18.39 14-18 8.53 11.7.72
1940 . '8.23 ,.67 '.47 2.70 4.83 '.1D ].0.60 15.'10 17-31 1.9.85 17.72 U.J.9 J24.37
19U 7.6s ,.os 2..29 2.35 2.89 6..03 8.30 lJi,.19 J.6.2S J.5.37 13.03 a.56 104-96
1942 6.la3 4.11 2.i6S '.'ll r..'11. 7.tb D..13 14.71 18.15 17.41 14.14 12.59 ll.8.26
19J,3 8.17 . '.71 ,.6, 4-09 ...66 1.32 13.21. 15.80· .11.52 1.6.96 14-49 12.18 12).74
19A4 S.aL 4." '.04 '.24 '.21 1-94 9.78 13.94 16.68 1.8.6.3 17.64 l2.9O 119.94
1916 8.60 . ".47 3.58 2.66 4.19 .46 10.78 ls.m 15.12 14-64 l2.'1J. JJ...94 lU.44
HeaD 8.30 5.03 '.37 ,.z,6 4.z 7.53 ll.19 15.32 17.66 17.47 15.46 12.01 121..06

NAVAJO B.IPElUlIDrl' STATIm, HDf JmIOO
Lat. ',SOSO'

. Elev•..645S. Lcag. JDSOSJ.I Standard Land. Pan ., ..

i~
.. ." 9.29 7.04 "'16."3,3 ,• .. I6.18

M _

4-CYl 10.43 12.57 U.50 11.08 l2.l,6 7." '/5.62 I1938 6.22: .:4-41 9.81 ll.)6 l2.S7 12.'9 ll.78 6.63 7S.C1l t1939 6.90 - 11.'l6 12.69 1.6.30 :u,..'2 11.34 7.7J. 8J..221940 7.l,S ~'S5 . 8.2) 14.01. 14.29 12.99 10.88 6.54 '18.94 \1941- 5.12 4.57 10.'18 9.76 10.19 8.l5 7.49 56.6619A2 5.38 6.36 n.ss 16.C1l 15.35 1O.S2 10.72 '6.25 ,1943 7.Q4 .. - .. .. .. 7.04 J
Jfean 6.42 4-48 ... 4.,0'/ . .. 8,!,;2 ,J.2.a ]3",4]. ~.74' 1<;).6' ?64, , ($>.12)!

.,g
g.
ti'
Vt
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Table 6

WWER OOIORAOO RIVER BASIN

Stream Flow in 1000 Acre-feet

•

Drainage Area: 109.45a square miles.

OOlDRADO RIVER At. lEE FERRY, ARIZONA (Compact. Point)
l:.ocation: One mile down8t.ream. trom mouth ot Paria River.

Water Oct Nov Dec. Jan .Feb Hal' Apr Hay June Juq Aug 3ept Total lRote
Year

1914 MS.5 536.9 329.2 365.0 401.9 8'16.8 15.39.~ AA49.1- 588'1.4 2626.1 1055.9 618.9 19,334.8 I
.1915 947.' 524.6 332.0 302.8 394.6 ~~<J 1439.5 ~6.2 3248.9 ).60).4 465.0 424.0 12,SOO.4

t
,

1916 515.0 4(J9.7 342.6 391.5 423.5 .7 1759.9 ~525.6 4228.7 ~.o 1l/X).7 ib9-'9 17,324.8 ,
I

1.917: 1393,,1 493.7 368.2 261.6 35.3.6 507.1 1529.9 ~678.4 m4.9 4245.0 1132.0 655.6 21,89).1. , I

1918 467.0 447.0 402.7 351.9 375.0 657.1 tm.O 2499.6 4725.0 ~716.6 55.3.8 576.9 :0,649.6 I1919 538.6 494.9 408.' 287.4 313.9 651.4. 1357.4 2930.2 1997.2 949.8 540.7 388.4 10,858.4
1920 .360..2 1404.7 391.7 405.2 600.3 683.6 969.0 5619.,2 6446.1 2402.6 925.0 471.1 19,738.7 I
1921· 5]/' ~. /.,.. .. 7 t~C3,,2 409.9 455.6 943.6 898.2 13938.1 1952.3 22l2.1 1637.9 751.7 20,714.8 tDec· . ...)'1;1 ~

1922 , 429.8 L.16.5 J":"9.'3 . .350.3 439.5 908.1 llS9.4 f444s.7 5125.4 l440.4 706~5. 426.5 16,302.4
1923 291.1 400.1 3')7.6 373.8 340.7 449.4 l2'16.3 ~609.6 4560.3 2326.3 1352.1 894.0 16,261.3 ,
1924- 727.4 647.6 422.5 310.1 506.0 506.~- 1636.3 3055.3 3126;2 998.4 298., 245.9 12,481.1 I
~925 357.4 391.1 273.4 2".2 402.0 603.1 l293.7 2l2S.2 2386.2 lIa38.4 736.7 il074.7 1l,341.1
1926 1017.6 600.1 ~.J..5~4 359.2 351., 640.3 1581.4 [3356.7 3432.1 1382.8 536.2 ?f17.2 14,008.5 ,
~9Z7 428., 333.8 37$.1 335.7 3SS.7 604..4 l2l3.4 3863..;;1 3644.1 2407.9 930.0 2059.2 16~586.9 ,
1928 936.1 735.3 441.0 468.0 461.6 753.2 9~.2 4340.5 3703.1 1528.9 626.4- 345.0 lS,323.3
1929 .. 606.0 568.2 342.4- 329.4 344.2 921.1 1674.5 40'70.2 4805.2 2013.1 1901.7 l647.4 19,22).4 Y
1930 922•.3 559.3 436.4 295.7 ~.9 569.7 1705.3 1976.4 .3067.3 1064.1 1468.0 522..7 13,070.1 ,

; 1931 549.6 424.5 2£/7.6 262.7 ,366.4 427.2 :564~ 1156.6 1394.3 448.2 246.8 269.2 6,387.5
I1932 500.4 351.9 250.6 271.7 563.6 675.1 1638.1 3975.5 )617.2 2015.0 940.4 486.8 15,286.3

1933 335.5 378.4 . 272.1 270.8 253~9 499.8 495.9 1435.5 3972.2 1116.1 :339.6 .315.6 9,745.4 I
1934 .375.3 297.4 31g.5 307.7 )('2.1 333.7 45.3.7 1099.2 5J.O~5 ·131.5 133.1 13.3.7 4,396.4 I
1935 152.,3 179.7 226.8 255.2 274.4 339.8 654.5 J1,.02.8 4003.2 1471..9 522.2 427.3 9,912.1 I1936 347.2 319.7 265.6 261.7 317.1 459.0 1.3.24.5 3591.2 2649.2 1013.6 873.8 547.7 11,970.3
1937 348.5 W.1 315.3 197.8 414., 704., 1514.8 .34?5.5 2352.311321..5 402.9 406.2 11,896.9 +. . - ..

:,m



.Prom "F:lnal Report, Engineering Addsory Committee to Upper ColoradoRivel" Basin rDmpact
CoIIIdssion," November 29~ 1948; Appendix A, page 30.

31 Geological Survey annua.l Water-SuPP17 Papers; computed &8 sum of Colorado River at Lees Ferry
and Paria liver at Lees Ferry.
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Table 6

e

rowER OOIDRADO RIVER BASIN

Stream Flow in 1000 Acre-teet

-
OOLORAOO BIVER AT lEE FERRY, ARIZONA (Cont.inued)

Location: One mile downst.ream trom. mout.h of Paria River.

-IWa:ter Oct Noy Dec Jan l"eb Mar Apr May J'UD.e july Aug Sept 'ot.al Not.e
Year

1938'· '453.'6 377.5 38.3.8 318.9 347.6 794.9 1611.2 .3356.7 4667.1 1722.5 503.1 903.1 15,440.0 !
1939,l'-S6.3·6 469.9 401.8 341.5 294.2 002.1 115'...5 2490.2 1665•.3 4l8.4 221.2 571.0 9,393.7 ,
1940 324.3- 308.4 281.0 257.5 m.4 432.0 680.8 2022.3 l481.8 391.9 181.1 417.1 7,081.6
1941 686.9 402.6 359.3 350·4 4Zl.1 672.7 1096.1 4976:J 4004.5 1668.5 798.6 609.0 16,052.0 11
1942 l.802.8 904.7 577.1 408.2 397.6 .632.2 2845.5 3209.4 4202.2 1318.0 455.8 215.9 17,029.4-
1943 335,i7 369.6 358.6 331.4 334.4 518.2 1450.8 2158.2 2729.2 l429.3 798.1 449.S 1l,26.3.0 I1944 382.3 457.3 396.' m.5 345.7 514.0 1028.8 3252.1 4136.., 1782.2 417.7 229.0 13,22l.4-
1945 34L9 '84.5 321.2 326.5 353.1 439.1 756.0 2~.3 2761.2 lJJ.68i-7 1015.2 372.7 1l.545.4 t

'11.-1...--r ..,,,

581.3 .361..9 760.0 13,788..6Mean 457.4 321.8 385.1 638.5 1255.1,3132.8 3742..3 15'13.2 579.2 -,

;Drainage Area: 109,458 BqU8l"e miles ..

~



Table 6

I..OWEa OOlDRADO RIVER BASIN

Sheet 2 .f 72

Stream now in 1000 Acre-teet

t;1l'LE COLORADO RIVER A'T st, JOHNS, ARIZONA
Location: Lat, 34~'Ol, iong•.1()90221,in S.. seci 27, T. 13 N., R. 28 E.,

.. at torm~r highway bridge at. ea.t side of st. Jotina; 400 feet upstream from
ateel· &tid concrete bridge on h1~ ttam. St. Johns to sander••

D in A 941 11ra age rea: square m ee.
w&tier Oct Nov Dec Jan Feb Mar Apr May' June july Aug Sept Total NoteYear
1914 4.9

~1915 9.1
1916 11.'
1917 5.3 t
1918 2.8

t1919 11.4
1920 10.9
1921 $.7 *1922 6.0 I1923 6.1
1924 4.8 I1925 5.3
1926 5.8 I
1927 14.0

~.1928 2.4
1929 0 0.4 1.7 0.7 *19.4
1930 0.8 0.7 0.5 0.8 0.6 0.5 0.2 0 0 0.7 0.4 0 5.2 I I·1931 0,1 0.2 0.4 0.3 0.3 0.3 0.1 0.1 0 1,0 0.1 0.2 3.1
1932 0.4 0.; 0.5 0.5 0.4 0.4 9.4 0.9 0.2 1.6 0.7 0.2 15.7 I

yl1933 0.2 0.4 0.6 0.6 0.5 0.4 0.3 0 0.5 0.' 0.3 0.7 5.0
1934 *3.8

J1935 *5.5
1936 0.3 0.4 0.5 0.4 0.1 0.1 0.3 0.2 0.2 0.1 0.7 1.0 4.3
1937 0.3 0.5 0.3 0.1 0.5 0., 0.4 0.2 0.1 0.2 0.2 0.2 3.5 tl1938 0.3 0.4 0.5 0.5 0.4 0.5 0.1 0.2 0 0.1 0.2 0.9 4.1
1939 0.1 0.4 0.5 0.5 0.4 0.2. 0.1 0 0..1 0.2 0 0 2.5
1940 0 0.1 0.3 0.5 0.2 0 *5.9
1941 15.1

~1942 3.2
1943 1.2 *1944 1.3 , I1945 6.4

14-4S
0.5 0.6 0.5 0.6 0.4 0.5 JKean 0.4 0.5 0.; 1.7 0.2 0.2 6.6 *.Eetj.matecl.

"JIGeological Survey Water-8upp1y Paper 1049 except (*).
II Geological Survey Water-8UPP1¥ Paper 879.
Y Geologloal-surve,y Water-Supp].y Paper 899.
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Table 6

LOWER· COWRAOO RIVER BASIN

Sheet .'3 or 72

Stream Flow in 1000 Acre-teet

tITTLE COLORADO RIVER ABOVE ZUNI aIm· NEAR HUNT, ARIZONA :"
Location: Lat. 34°38-, long. J.09040t , 11'1 sWi:NWt sec. 2, '1'. 14 N., R. 25 E.,

500 teet upstream trom Zuni R1vel' and .3 miles northwest of HUnt.
Drainage Area: 3;68$ square miles.

Oct Nov Dec dan' Feb Mar Apr May 'June "July

0.4 0.2 0.4 0.5 0.7 o.s 0.3 0.6 0.2 0.5

Water
Y.-A,.
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
19.'39
1940
1941
1942
1943
1944
1945

14-45
Mean

0.8
0.9
o
o
o

0.4 0.6. 0.9 0.6
0.4 0.5 0.5 0.3
000 0
000 0
000 0

o 0
1.8 . 0.6
0.3 0.1
o 0
0.1 0
o 0

o 0
9.1 0.$
0.1 0
o 0
o 0
o 0

0.;
0.3
o
o
o
o

Aug 'Sept "Total Note

;.7 i
12.0 'I'
15•.'3
6•.3 I
2.6

15.; ,
14.7
6.8 I
7.3
7.5,.6
6.2 *
6.9

19.4 I
1.9

27.5 I;.2
11.; I
14.0 I

t:6 I 116.5
7.0 I I
t~ t I1.2 I

2.9 .'3.e *7.2
0.1 0.1 15.8 I'

o 0 3.1 !I
o 0 o! \
o 0.1 0.2 ¥. I"
7.6 0.2 7.8 ,

2 18 81 * 1.0. • j

•
- .

1946 0.1 0.1 0.1 0.4 0.6 0.2 0.1 0 0 0.1 3.2 2.2 7.1 1~1947 0.4 0.4 0.4 0.5 0,2 0.1 0 0 0 0 2.0 0.7 4.7
"1948 0.1 0.1 0.4 0.3 0.5 0.6 0.1 0 0 0 0.1 0.1 2.3

* Estimated. "
'J/ Geological Surve1 annual Water-Supply Papers.
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!!able 6

LOWER COLORADO RIVER BASIN

-Sheet 4 of 72

Stream Flow in 1000 Acre-teet

o ·ZUNI RIVER AT BLACKROCK, NliW MEXICO
'Location2 Lat. 35 06' I long. 108°47., in sec. 18, T. 10 N., R. lS W., at

dam forming Blackrock Reservoir on Zuni River, at Blackrock on Zuni
Indian Reservation, 4 miles northeast of Zuni and 4i miles downstream
from Nutria Creek.

prs.inage Area: 69:a square miles.

y Estimated.

Water Oct bec
.

Sept Total
Year

Nov Jan Feb Mar Apr May June July Aug

1914 2.2 0.1 0.1 1.7 2.9 5.2 0.8 1.2 0.2 7.2 0.8 0.5 22.9 A
191; 0.5 0 0.1 0 4.6 26.7 13.7 S.l 1.9 1.4 0.8 1.0 55.8 I1916 0 0 0 5.0 8.6 20.2 4.8 0.1 0 1.4 1.3 1.3 42.7
1917 22.1 0 0 0 0.7 1.2 0.4 0.1 0.1 0 0.6 0.5 25.7 t1918 0.1 0 0 0 0.9 1.2 0 0 0.6 0.9 0.8 0.3 . 4.8
1919 O.S 0 0.1 0.1 0.1 6.1 1.0 0 0 22.4 14.7 0.7 45.7 t I
1920 0.4 0 1.0 2.6 2.8 0., 1.5 0 l~O 0.3 0.6 0.4 U.l

~
1921 0 0 0 0.2 0.5 0.1 0 0.2 0.2 5.1 0.2 0.3 6.8
1922 0 0 0 0 0.3 0 0.2 0.2 0 0.2 1.1 0.3 2.3
1923 0.2 0 0.2 0.2 0.8 1.4 0.1 0 0 0.5 5.7 8.6 17.7
1924 0 0.7 2.4 0 0.7 0.2 5.9 0.5 0 0.2 1.2 . 0.2 12.0
1925 0 0 0 0 0.1 0.3 0 0.2 0.1 1.6 1.S 1.1 .• 5.2
1926 0.1 0 0 0 0.2 0.7 0.7 . 0.6 0 0.6 . 0.7 1.4 . 5.0
1927 0 0 0.1 0.5 1.8 7.'3 0 0.4 0 O.S 1.0 4.2 .16.1

t1928 0 0 0 0 4.5 34.0 14.6 0.3 0 1.8 0.4 0 . 55.6
1929 0 0 0 0 0.2 1.9 2.1 0.2 0 0 2.3 0.3 7.0

~1930 8.0 0.1 0 0 0.1 ,.3 0 0 0.7 1.0 0.2 0 15,4
1931 '19.9
1932 -2'/.4

I1933 9.8
1934 24.5

II1935 16.9
1936 17.7 \

1937 17.8 I

1938 7.3 ';/1
1939 3.8
1940 19.3 I \1941 44.1
1942 10.2 I

1943 9.0 (
1944 6.5

y-1945 3.9
·J.4.-45

18.4 YMean 1.8 0.1 0.2 0.5 1.5 5.9 2.4 0.5 0.2 2.4 1.8 1.1

V Geological Survey Water-Supply Paper 1049.
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Table 6 Sheet 5 ot 72

.LOWER COLORADO RIVER BASIN

.stream Flow in 1000 Acre-teet

• • •
0.2 0.1 0 0
0.7 0.7 .1.0 0

t.ITTLE COLORADO RIVER NEAR HUNT, ARIZONA
Location: Lat. 34°39', long. 1090 42 1 , in NE1tNWt see. 4, T. 14 N., R. 2; E.,

at bridge on U. S. Highway 260, 2 miles downstream from Zuni River and S
, miles northwest ot Hunt.
D' A 6 281 mil

1
1947

_~948 ~.8 0.1 0.4
* Estimated.1/. Geological Survey Water-Sllpply paper 1049 except (".").
Y Geologica~ l3urver annual Water-Supply Papers except (*).'

ramage rea: ,~ SQuare eSt
Water Oct Nov Dec Jan Feb Mar Apr May June ~Ju17 Aug Sept :rotal !

Year
1914 16.~ AI
191; 28.6 I

1916 40.7. I I
1917 19.01
1918 6.511 I
1919 67.51 !
1920

, 36.2i * !
1921 1 18•71 ;
1922 2;.31 I ;
1923 I 24.51 '

1924
1

16
'1 1

1925 16.5\ 1
1926 20.Q .

1927 \ 44.91 Y1

1928 i 4.aI I
1929 0 0 1,3.0 26.7 23.3!*81.Oj 1
1930 3.6 0.3 0.6 o.S 0.6 0.8 0.3 0.1 0.1 2.0 4.5 0.3i 1J+.11j I •

1931 0.2 0.3 0.1 0.1 0.6 0.2 0 0 0 .3.8 l2.7 9.6j 27.6\ Yf
1932 5.2 0.5 0.5 0.5 S.6 U.S 10.1 0.9 0.1 1.9 7.7 1.21 4S.7\ I l
1933 0.7 0.6 0.3 0.3 0.7 0.4 0 0 O.~ 4.2 3.0 ;.~ 16.~ II
1934 3.6 : *9. I

i lII,
1935 I 20.3: i

1936 I l6.3! I \

1937 ! 16.6j* i
19,3S ! .3.S\ I
1939 1 19'*
1940 0 0 0 2.8 6.2 6•.31 *16:61
1941 0.9 0.5 0.9 2.0 1.4 13.7 lS.7 14.7 0.5 1.2 1.0 1.7 57.21! \
1942 2.4 0.4 0.; 0.6 0.4 0•.3 1.4 0.1 0 0 0.6 o 6.7!Yl
194.3 0.1 0 0.1 0.1 0.1 0 o· 0 0 0.1 0.4 0.2 I.a.l J I;

I I

1944 0.1 0 0.1 0 0 0.1 0 0 0 0.1 0 0.9, 1•.3\ I
1945 0.1 0 0.1 0 0 0 0 0 0 0.5 1.3.2 0.3 14.21 ~ 1

14-4; \ \

Mean 1.2 0.3 0.6 0.8 1•.3 2.8 .3.6 0.9 0.2 2.4 4.9 4.1 23.11* I

•
---------------



Table 6

lOWER COlDRADO RIVER BASIN

Stream Flow in 1000 Aere-feet

Sheet 6'C'f 72

SILVER CREEK NEAR WOODRUFF ARIZONA
Location: Lat. 34°44', long. 110°02', in NW1NE! sec. 5, T. 15 N., R. 22 E.,

half a mile upstream from mouth and 3 miles south of Woodruff.
Drainage Area: 942 square miles.
Water

Oct Nov Dec Jan Feb Apr May. June July Aug Sept Tota.1
Year Mar

1914 19.0 ~
1915 29.1 I
1916 77/3

t1917 19.4
1918 11.2
1919 49.3
1920 47.8 *
1921 16.0

J1922 26.8
1923 23.6 I1924 16.6
1925 14.3 I1926 13.0
1927 36.6

t1928 12.7
1929 0 0 1.3.0 4.3 6.5 *31.9
1930 0.7 0.; 0.3 0.5 1.7 ;.8 0.7 0.1 0 3.9 7.0 0.4 21.6
1931 0.3 0.6 0.7 0,9 3.9 1,3 0,4 0.4 0.3 3.1 3.9 3.2 19.0
1932 1.0 1.1 1.2 1.4 37.8 12.7 0.6 0.2 0.1 2.2 0.9 0.3 59.5
1933 1.1 0.8 0.7 0.7 1.3 ;.4 0 0.2 0.; ;.4 3.2 4.; 23.8 !I
1934 4.7 *13.3
1935 *17.9

l1936 1.0 0.6 0.8 0.8 2.3 1.0 1.0 0.1 0.1 3.5 3.2 1.5 "'15.9
1937 0.6 0.; 0.4 0,,4 9.7 9.4 0.3 0.2 0.3 0.5 0.; 0.3 23.1

t1938 0.1 0.1 0.2 0.1 0.1 2.8 0.1 0 0 0.1 2.8 1.2 7.6
1939 0.1 0.1 0.1 0.3 0.4 1.7 0.8 0 0 0.1 1.7 0.; 5.S
1940 0.2 0.4 0.2 0.4 0.; 0.2 0.1 0 0.1 6.8 3.0 3.7 1;.6
1941 0.9 0.3 1.8 3.9 ,.5 16.2 3.S 0.2 0.2 0.8 1,6 2.1 35.3'
1942 1.9 0.2 0.6 1.1 0.3 0.8 0.3 0.1 0 0 0.4 0.1 ;.8 Y
1943 0.5 0,..3 0.4 0.3 0.4 1.3 0•.3 0.1 0 o.a 3.7 1.0 9.1;

~194~ 0.5 0.2 0.5 0.71 0.7 4.5 0.8 0.1 0 0.5 0.7 0.; 9.7
1945 0.2 0.2 0.4 0.4 0.4 3.4 0.1 0 0 2.3 ;.3 0.2 12.9

14-45
Mean 0."9 0.5 1.1 1.6 4.8 ;.1 0.8 0.2 0.2 3.2 2.7 2.0 23 ..1 *'.



Table 6

LOWER COLORADO RIVER BASIN

Sheet 7 of 72

Stream Flow in 1000 Acre-feet

LITTLE COLORADO RIVER NEAR WOODRUFF, ARIZONA
Location: Lat. 34°48', long. 110°03', in SEjNEi sec, 7, T. 16 N., R. 22 E.,

1.5 miles nomhwest of Woodruff and 5.5 miles downstream frc·m Silver creek.
D i Ar 8 100.ra na2e eat 'a SQuare miles.rater Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Total
_Y~ar

1914 45.0 *
i 1915 69.0 *
I 1916 165.9 *
I 1917 15.6 2.5 2.8 2.. 8 3.8 3.6 4.7 0.4 0 •.3 1.8 4.5 5.3 h8.1

~! 1!)18 1.0 0.8 0.7 O.S 1.6 4.2 *0 *0 itO.3 *4.7 *5.3 *5.1 24.• 2
1919 *1.9 itO.S *0.7 0.9 4.6 27.3 21.5 1.3 0 49.8 19.9 10.5 l.'J9.2

~j 1/20 2.1 4.4 23.5 *10;.0:

i 1921 1+5.6

'r! 1922 f.4.6
I 1923 60.8
i 1924 4'.;.6 *(

! 1925 40.7 I
1

1926 41.4
1927 99.8

VI 1928 22.9I

! 1929 a 0 31.0 37 .J~ 37.5'*132.6 1I
! 1930 4.8 0.8 0.9 1.2 2.1 6.4 0.8 0.1 0 8.0. 16.S 0.6' 42.5I 1931 0.4 1.9 1.2 1.4 4.6 1.4 0.7 o c 0.4 10.9\28.4 12.0 64.2
J

07

19.32 7.2 1.8 2.4 1.7 47.6 24..6 1("1,6 1.3 0.1 5.6 112.6 1.7 117.2
1 1933 1.7 1.2 1.0 o.a 2.7 . 5.7 0.1 0.2 0.9 12.61 8.a 15.9 51.6 !I
I 1934 8.8 1.8 .·1.8 itO.7 *0 *0 *0 *0 *0.4 *3.8 *8.8 *2.8 2e.9I

I 1935 *48.J" I1936 1.2 0.9 1.4 1.5 2.8 1.4 1.2 0.9 0.1 8.6 J,3.1 9.6 1~2.7
! 1937 1.8 0.9 0.8 0.5 L+.8, 14.3 6.5 0'" 0.3 3.2 1.8 1.1 1+6.2-.'" ri 1938 0.4 0.5 0.5 0.4 0.2 0 0.5 0.2 4.4 4.0 15.i: o.413.~i 1939 0.2 0.3 0.4 0.7 0.8 2.0 1.3 0 0 O'SI 2.5 1.2 10.2 f! 1940 0.2 0.5 0•.3 0.7 1.0 0.3 0.2 0 0.2 1'...6 14.5 13.6 46.ii
l 1941 2.3 1.2 3.2,10.4 6.6\37.5 21.7 15.; 0.8 3.3 4.9 8.0 11,5.4-
I 1942 6.2 O.S 0.9 1.3 2.0 0.2 0 0 1.3 0.1 14.5 ?JI 0.; 1.2
I 1943 2.0 0.4 0.6 0.4- 0.5 1.5 0.3 0 0 2.1 :0.3 2.2 20.3

t
1

1944 0.9 0.3 0.5 o.a o.s 4.9 0.9 0.1 0 0.7 1.1 '3.7 14.7 i_J..91..;5 0.7 0.1) Oat; oa 1.. O. Ii 1...2 0.2 0 0 S.L. 19.9 O.Ii ~«;.a ,

1
14-45

'is.lMean 2.6 1.0 1.9 '3.8 6.L. 8.9 L..'3 1.2 O.l.. 8.2 11.2 8.2 *

S be t ords
1946 0.5 0.3 0.6 1.0 1.1 0.5 0~ 0 7.0 22.S 16001 49.8 2
1947 1.5 O.S 0.7 0.6 0.6 0.3 0.1 0.3 0 1.1 20.5 3.6 30.~ ~
1948 ~;i 0t~cr:Q.·9 _.1>_~7 !.!.6 _2·1 ._?:,_O 0 •.1 _-9-!.2 _l-.6.24 __ l~7 22·8 _lL

!I. Geological Survey Water-Supply Paper 1049 except (*).
y Geological Survey annual Water-8upply Papers.
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Table 6

LOWER COlORADO RIVER BASIN

Sheet e: of 72

Stream Flow: in...10c0 Acre-fe~.t

PUERCO RIVER AT. GALLUP NEW MEnCO .
Location: Lat. 35°321 , long. 1080 44', in SW*NWt sec. 15, 't. 15 N., R. 18 W.,

1,500 teet upstream from Second Street Bridge in Gallup and half a mile up
stream trom mouth of Little Puerco Wash.

Drainage Area: 558 square miles. .

Water Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Total Note
Vai:ltoO

1914 6.0 t1915 6.8
1916 14.2
1917 . 10.4 I1918 4.6
1919 6.2 I1920 :'" 10.4
1921 . .. 6.2 I1922 7.8
1923 7..3

I 1924 6.4
!

..
I 1925 5.7 *

I 1926 5.2
1927 10.8

! 1928 ·4.5 I
1929

. 18.0
I 1930 7.2 I
i 1931 4.6I

I 1932 8'.6 I
i 1933 4.0
I 1934 4.9

tI

i 1935 7.3
! 1936 7.8
I I1 1937 8.4
I
I 1938 6.6

I 1939 6.3 .1.-
1940 0 o.~ 0.; 0.9 2.3 *4~7 ~
1941 0.2 0 0.2 0.3 0.8 2.9 3.; 1.2 0.1 0.8 0.8 3.6 14.-4
1942 1.4 0 0 0.1 0 ai..f> 0.2 0 0 0.1 0.1 0 2..9 !I
1943 0 0 0 0 0 0.3 0 0 0 1.6 3.4 0.4 5.7

~~944 0.2 0 0 0 0 0.2 0 0 0 0 0.3 0.8 1..5
IQJ.~ 0 .. 1 0 0 0 1.') O.~ D.? 0 0 1.2 2.'5 0.1 6.4

14-45
0.9Mean 0.2 0 0.1 0.2 0.7 0.9 0.1 0.1 0.7 2.0 1.3 7.2 *

* Estimated.11 Geological Survey annual Water-Supply Papers.
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LOWER COLORADO RIVER BASIN

stream Flow in 1000 Acre~teet

.pUERCO RIVER NEAR ADAMANA, ARIZONA
'Location: Lat. 34°58'45", long. 109047'40", in NEi sec. 9, T. 18 N.,

R. 24 E., at highway bridge in Petrified Forest National Monument, a
quarter ot a mile downstream it 0111 Dead Wash and 1* miles east ot Adamana.

Drainage Area: 2,757 square mile3,
Wa.ter .cct Nov .[)ec -Jan -Fet ·Mar .Apr May June July Aug Sept :rota1 Note

Year
1914 ~.:2

I

1915 56.4 A
1916 188.8 I
1917 59.2 I
1915 30.7
1919 44.1 I
1920 106.6

I1921 43.1
1922 59.9 I
1923 54.81
192~ 40'°1
1925 ·36.3 *
1926 27.11
1927 87.8 I
1925 27.41
1929 116.8/ I
1930 53.S

I1931 31.9!
1932 92.6'
1933 21.7 I
1934 38.9
1935 41.4 I1936 52.2
1937 75.8 I
1938 44.S f1939 28.2
1940 0 0 0 0.2 0.9 11.9 11.9 *27.5
1941 3.0 0.5 2.1 5.2 16.3 27.1 8.5 26.3 2.11 3.1 13.3 25.8 133.6 "
1942 ,38.3 1.1 0.6 0.7 0.5 7~1 6.8 1.1 0 0 0.9 0.2 57·.31 11
1943 0 0 0 0.1 0.2 0.4 0 -0 0 0.9 8.4 2.0 12.0\
1944 0.4 0.1 0 0.1 0.2 1.7 0.,3 ° 0 0.2 0.6 5.5 9.1 Y
1945 0.4 0.3 0.2 0 4.0 1.0 3.3 0.7 0 2.1 9.5 0.4 21.9

114-45
Mean 2.8 1.1 0.9 4.3, 7.5 7.9 3.7 1.7 1.3 1.8 1.3.9 , 8.2 55.1 *

1947 O' 0 IO' 0 0 0 0 0 0 0:1 44:6 3:8 48:' ~
. _l~~ ~~1 0 I 0 _ .~_,-!-.~_7.7 _;.3 ~ _~~4 5~_~_ ._~-"~_--L1.~~ ;0.5 II

Y' Geologicai Survey annual Water-Supply Papers except (*).
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Table 6

LOWER COLORADO RIVER BASIN

Sheet 10 of 72

Stream Flow in 1000 Acre-teet

. ' .. ' . CHEVELON FORK NEAR WINSLOW ARIZONA
Location: Lat. 34.056', long. 1100:311 , in SEftSw! sec. 27, T. 18 N., R. 17 E.,

3 miles upstream from mouth and 12 miles southeast of Winslow. .
Drainage Area: 1,008 square miles •..
Water Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept !TotalTear

1914 35.1 *
1915 61.:3- *
1916 1*0.2 *0.1 *0.2 ~8.3 25.4 38.7 7.1+ 0.4 0.2 0.2 0.4 1.9 133 ..4 t1917 1.3 0.2 0.2 0.2 0.5 8.8 36.3 8.3 0.2 0.5 0.8 0.4 57.7

I
1918 0.3 0.3 0.3 0.3 4.6 12.4 0.3 0.2 0.4 0.3 0.2 0.2 19.8 }/
1919 0.3 0.2 0.2 0.2 0.9 6.4 19.4 0.6 0.2 1.5 1.5 0.3 31.7

tI 1920 5.1 9.2 12.4 *86.9
I 1921 23.6I
I 1922 55.0
I 1923 46.• 5
I 1924 47.1 *! 1925 26.5 II

1926 U.?
1927 50.5'

+1928 23.8
I 1929 ~.3' ltO.8 ~.l ~.3 1*1.1 *14.9 26.7 0.9 0.2 0.9 2.4 0.2 48.8
I 1930 0.3 0.2 0.2 0.2 1.3 8.5 8.6 0.9 0.2 0.3 1.2 0.3 22.2i
! 1931 0.2 0.3 0.8 0.3 2.9 14.0 5.6 1.9 0.2. 0.5 0.4 0.2 27.3 II 1932 0.2 2.6 2.9 2.5 ~6.5 29.9 15.2 1.4 0•.3 0•.3 0.4 0.3 72.5:
I 1933 0.3 0.2 0.3 0.2 0.4 U.6 5.2 4.6 0.3 0.5 0.3 0.6 24.5: 11
1 1934 0.4 0.2 0.2 .0•.3 0 *24.2:
I 1935 *63.0c

I1936 0.2 0•.2 0.3 0.2 0.2 11.2 18.0 0.4 0.2 0.6 1.0 1.0 33.5
1937 0.2 0.2 0.2 0.4 118.8 2.3.0 24.7 0.6 0.2 0.5 0.5 0•.3 69.6

t1938 0.2 0.2 0.2 0.4 0.2 30.7 1.0 0•.3 0.3 0.3 0.4 0.2 34.4
1939 0.2 0.2 0.2 0.2 0.2 14.0 8.6 0.3 0.2 0.2 0.8 O.S 25.6
1940 0.2 0.4 0•.3 0.3 4.0 6.4 3.3 0.3 0.2 0.6 0.8 0.4 17.2
1941 0.3 2.5 8.1 5.8 116.6 22.9 121.3 lJJ·O 0.2 0.2 0.4 0.3 91.6

Y1942 0•.3 0.7 1.3 .3.6 3.0 7.2 13.5 1.9 0.2 0.2 0.2 0.1 .32.2
1943 0.2 0.2 0.7 1.0 5.7 22.0 2.8 0.2 0.2 0.2 0.7 0.4 34.3

t1944 0.2 0.2 0.; 0.3 0.4 6.1 127.4 4.8 0.4 0.3 0.2 0.9 41.5
1945 0.3 0.2 0.3 0., 2.6 6.9 27.5 2.7 0.3 0., 1.2 O.~ 42.9

1.14-45 .' .,

Mean 0.5 0.9 1.7 2.8 5.6 16.0 11'.4 2.4 0.2 0.4 0.8 0.6 ,~J.~ *

•
1947 0.3
1948 0,,7

s •
y Geolosic.al Survey Water-Supply Paper 1049 except (*).
!I Geolog1c~l SUrvey annual Water Supply Papers.
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lOWER COLORADO RIVER BASIN

Stream Flow in 1000 Acre-feet

Sheet 11 or 72

.CLEAR CREEK NEA.R WINSLOW, ARI1DNA
Location: Lat. 34°58', long. 110°:38', 1n sEk 8ec. 9. T. 18 N., R. 16 E.,

1.5 miles upstream. from mouth and 5 miles loutheast of Winslow.
Drainage Area: '607 square miles.
Water Oct Nov Dec Jan Feb Mar Apr MaT June JulJ' Aug Sept TotalYear

1914 56.4 .~
1915 116.6 I
1916 203.9
1917 113.' I
1918 28.8

I1919 50.9
1920 136,9
1921 36.5 *1922 96.0
1923 78.3 J1924 75.7
1925 36.1 I
1926 le8.'

t
1927 81.6
1928 36.8
1929 *0.1 *0.9 *0 *0 *0.4 *22.6 7;.8 2.1 0 p.2 0.3 0 102.4
1930 0 0 0 0 0.2 7.9 17.6 2.4 0 0 0.9 0 .29.0
1931 0 0.2 1.3 0 2.6 20.5 13.9 ;.9 0 0 0.2 0 44.6
1932 0 2.1 2.6 2.6 28.8 51.4 54.0 7.4 0 0' 0 0 148.9
1933 0 0.1 0.1 0 0 12.1 15.6 9.2 0 0.4 0.1 0 ,;37.6 11
1934 0.2 0 0 0 *39.2
1935 *105.7
1936 0 0 0 0 0 12.2 33.4 1.2 0 0, 0 0 46.8 I :
1937 0 0 0 0 25.2 40.1 48.7 3.4 0 0 0 0 117.4

f1938 0 0 0 0 0 59.6 4.9 0.1 0 0 0.1 0 64.7
1939 0 0 0 0 0 ,12.9 17.1 0 0 0 0 0 30.0
1940 0 0 0.1 0.2 3.1 10.8 6.7 0.2 0 0 0.13 0 21.9
1941 3.3 4.0 10.9 8.4 26.1 39.6 43.0 39.2 0.2 0 0 0 174.7
1942 Q. 2.6 1.6 2.4 3.6 9.0 29.7 4.5 0 0 0 0 53.4 2J
1943 0 0 0 0 4.4 29.' 9.S 0.1 0 0 0.1 0 43.6

t1944 0 0 0 0 0 6.2 44.S 21.7 0.1 0 0 0 72.5
1945 0 0.1 0 0 0.8 8.7 46.9 18.7 0 0 0 0 75.2

J.4.-45 "

Kean 0.3 1.0 2.0 3.2 7.6 24.3 30.1 7.9 0 0..1 0.2 0.3 77.0 *

• •
6.4 1.1 0 0
5.9 40.6 1.0 0

•11 Geological Survey Wat~upply Paper 1049 except (*).
'!/ Geo~cal Survey annual Water-Supply' Papers.



LITTLE ·OOlDRADO RIVER AT GRAND FALlS, ARIZONA
Location: tat • .35°26', long. 1ll012', 1n T. 24 H., R. 11 E., unsurveyed, at Grand Falls on Navajo Indian

Reservation, .30 miles· northeast of Flagstaff and 96 miles upstream from. mouth.
Drainage Area: 21,178 square miles.

Stream Flow in 1000 Acre-feet

LOWER OOlDRADO RIVER BASIN

Not.e

-

Total

Sheet 12 of 72

~
. t;-t

190.2 • H

338.8 . I a
8.59.4 I I

30.3.9 t ~g10.3.7
261.5 !I
461.0
170.6 I txf

.308.9 t t ~
m.6 .!!ij
221.8 I 1 »
150..4 1;·...;1
181.5 - -; ~

.39.3.8 ~
87.6 t ~

51.0.S I ~
189•.3 t'fj
16,5.0 t -
46.5.9 ~ ~
129.2 . ~
71.0 , z

215 •.3 i >
16.5.0 ,

....~p9.4 ..y

Aug ( Sept

29.0 17.2
23.7 15.4
16.5 26.4
.36.7 15.1
9.4 14.6

65.0 14.9
48.0 14.8
48.3 15.5
.32~7 14.4
36•.3 22.6
27.0 14.3
33•.3 26.0
5.5 47.9

20.8 115•.3
5.2 3.2

110•.3 9.3 •.3
67.7 ,5.6
51•.3 15.9
24.2 .3.1
19.6Z1.6
20.~ 8.5
32.8 21.8
4.5.6 35.6

_...._~~~ __ .__~!9

e

Table 6

Apr I May I June I July

.36.0 0.7 0•.3 11.,5
50.9 75.4 0.4 19•.3
26.7 0.5 0.1 3.1

141.2 49.1 0 22.1
o 0 0.8 5.4

74.2 1.5 0 88.8
75.5 11.7 0•.3 14.9
21.4 0 0.2 .33.1
52.6 9.3 0.2 23•.3
34.1 2.8 0.1 29.7
49.2 4.,5 0.2 13.9
2,5.6 0.3 0.2 17.4
8.3.9 10.9 0 0.7
50.5 6.0 .37#0 20.7
7.6 0.1 0 2.,5

155.3 2.4 0 96.9
27.0 1.0 0 50.5
13.9 12.4 0 23.2
77.7 9.4 0 3.3
18.0 . 10.6 0 18•.3
1.5 0 1.5 2.1

72.6 2.8 0 0.7
49•.3 0.8 0 .3.8
8?..! ...._2.5 ._~_ .. J,_!.C!_.

54.4·
52.5

178.1
2.3.5
42.2
10.8
81.6
42.2

122.7
119.6
48.9
40.2
18.7
7,5.0
50.5
42.4
22.3
29•.3

146.8
2,5•.3
1.7

,38.0
22.7

1l0.9
.' - .... _.- ... . ... ,_. .

1.2 30.3
15•.3 60.7

436.2 166.1
o. 0
(}. 24.0
o 0

11.1 89.4
o 0
8..4 33~.3° 14.0
9.1 0
o 0
0.9· 0.5
.3.0· :61.0
0.5 ·"17.2
0.5 1.4
0.7 1.4

. 1.1 12.5
9.4 53.7
0.2 7.4
0.7 0.8

19.1 27.4
0.6 4.0
o 5.8

Jan I ~eb I MarDec

0.8
12.8
0.1
0.1
0 •.3
O.l.

41.9
o
4.1
6.5

44.1
1.9
2.4
1.0
0.2
0.9
0.5
4.4
7.1
0.1
1.2
o
0.8
0.2

.3.8

.5.8
1.2
1.5
1.8
1.4

20.0
.3.9
1.6
1.6
6.4
1.2
3.9
1.1
o
7.3
0.5
1.0

17.1
0.2
1.0
o
0.1
4.9

BovOct

5.0
6.6
4.4

14.6
5.2
4.8

.51.8
6.0
6..3
4.3
4.2
4.3
6.2
2.4
0.6

:0.1
12.1
o

14.1
1.9

.31.1
O.l.
1.7
0.3

e

1914
1915
1916
1917
1918
1919
1920
1m
1922
192.3
1924
1925
1926
1927
1928
1929
19.30
19)1
1932
19.3.3
1934
1«].35
1936
1937

Water
Year

t;
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Table 6

WWERCOLORAOO RIVER BASIN

St.ream Flow in 1000 Acre-teet

;e

Sheet 12A of 72

t:.

LI'I'l'LE OOLORADO RIVER AT GRAND FALlS, ARIZONA (Cont.inued)
Loca'tion: La't~ 35026', long. lllo12', in T. 24 N. R. 11 E., unsurveyed, at Grand Falls on Navajo Indian.·

Reservation, 30 miles northeast or Flagstaff and 96 miles upstream trom mouth.
Drainage Area: 21,1'78 square miles.

Water Oct Nov Dee Jan Feb Mar Apr Kay ;rune Ju17 Aug Sept Total NoteYear
1938 6.3 0.1 0.5 0.1 1.3 128.1 4.4 0 0 0.2 11.2 18.0 170.2 Y
19.39 0 0 0 0.4 1.6 34.2 40.1 0 0 0 2.S 4.1 8.3.2 ~1940 0 0 0.2 0.8 5.4 13.5 6.7 0 0 12.2 "42.0 51.4 132.2
1941 21.6 8.6 28.8 56.7 74.9 336.7 107.6 86.4 4.0 3.8 26.8 31.0 586.9 I
1942 53.8 3.1 3.0 6.7 6.4 "19.0 50.6 6.0 0 0 0.4 0 149.0 JI
1943 0.7 0.6 0 0.3 6.7 53.1 12.8 0 0 0 16.7 12.1 10).0
1944 0.7 0 0.1 0.2 0.4- 22.7 71.8 24.7 0 0 0 8.5 129.1 f
1945' 2.2 1.0 1.1 0.5 4.9 16.8 67.3 19.6 0 9.6 35.8 0.7 159.5 Y

14-45
Hean 8.5 3.2 5.2 18.2 28.8 57.0 49.8 u..o 1..4 16.8 29.6 22.6 252.1.

SubSt !QUent Records
1946 0 0 0.4 4.3 ::'.2~5 4.0 .3.2 0 8.":; .'$.-S 62.0 40.4 116.4 iZ1947 0.7 14.5 4.9 3.5 8.4 6.6 0.8 0.4 0 0 14.5 12.7 m.o
1948 57..0 0.7 1.0 3.5 7.9 19.9 68.3 1.0 0.1 5.0 16.2 1.7 182.3 'JI

~".

- - -

21 Geological Survey Water-Supply Paper 1049.
'1/ Geological Survey annual Water-5upply Papers.
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Table 6

I.O\'JER COLORADO RIVER BASIN

stream Flow in 1000 Acre-teet

Sheet 13 of 72

MomKOPI WASH NEAR TUBA, ARIZONA
Location: tat. 36°02', long. 111024', in T. 31 N., R. 9 E., unsurveyed, on

Navajo Indian Reservation, at briMe on U. S. HighwaySC), 9 miles upstream
from mo~lth, 11 miles north of Caoeron, and 11 miles southwest of Tuba.

Drainage Area.: 2,486 souare miles •. --Water .
june ,ju).y Sept Total

Ye'U' Oct Nov Dec Jan Feb Mar Apr May Aug

1914 1.9 0.4 0.) 0.4 0.3 0.2 0.1 0 0.2 16.5 8.2 2.1 30.6 f1915 3.e 0.3 0.5 O.h C.3 0.2 0.4 0 0 6.7 0.6 2.1 15.3
1916 0.1 0.3 0.6 0•.5 0.3 0.3 0.1 0 0 3.3 4.a 2.4 12.7

I1917 6.6 0.3 0.3 0.4 0•.3 0.2 0.5 0.1 0 1.1 6.6 3.0 19.4
1918 0.2 0.3 0.2 0., 0.3 0.2 0 0 0 3.4 2.0 2.1 9.2
1919 2.1 0.4 0.5 0.3 0.3 0.2 0 0 0 3.9 1.9 2.6 12.2 11
1920 1.4 0.5 0.2 0.3 0.4 0.2 0 0 0.1 2.8 B.l 2.8 16.8
1921 3.6 0.3 0.2 0.3 0.3 0.2 0 0.1 0.2 6.7 7.9 1.7 21.5 I
1922 1.4 0.3 0.7 0.3 0•.3 0.2 0 0 0.3 1.4 3.3 1.9 10.1
1923 0.8 0.5 0.2 0.4 0.3 0.2 0.3 0 0 6.7 . 7.1 6.1 22.6 I
1924 1.3 0.6 0.9 0.3 0.3 0.2 0 0 0 0 0 1.9 5.5 t192.5 0.4 0.3 0.5 0.3 0.3 0.2 0.1 0 0 3.4 2.1 3.7 11.3
1926 *5.6 *0.3 *0.3 *0.3 *0.3 *0.2 *0.7 *0.1 *0 0.1 0.5 1.9 10.3 t1927 0.3 0.4 0.4 0.4 0.3 0.3 0 0 1.6 0.2 o.a 5.1 9.8
1928 0.1 '0.5 0.4 0.6 0.3 0.3 0 0.2 0 0.2 1.6 0.3 . 4.5
1929 0.9 0.7 0.4 0.2 0.1 0.2 0.1 0 0 8.5 18.0 12.0 41.1 I1930 0.4 0.3 0.3 0.4 0.3 0.1 0.1 0 '0 12.1 30.6 1.4 46.0
1931 0.3 0..3 0.2 0.4 0.4 0.2 0.1 0.3 0 1.1 0.9 1.3 ' 5.5
1932 1.0 0.4 0.3 0.3 ~.9 0.2 0 0 0 0.7 1.6 0.4 7.8 Y
1933 0.; 0..3 0.2 0.2 0.4 0.2 0.1 0 0 5.1 2.0 1.0 10.0
1934 5.2 0.; 0.3 0.3 0.2 0.1 0.3 0.3 0 0.7 8.4 0.2 16.5 I
1935 0.2 0.3 0.3 0.7 0.3 0.3 0.1 0 0 0.2 4.0 1.7 8.1 I

1936 0.4 0.4 0.4 0,4 0.5 0.2 0 0 0 1.6 12~7 8.1 :24;7

~I1937 0.6 0.5 0.4 0.2 1.4 0.4 0.1 0 0.1 6.6 0.4 12.3 23.0
1938 1.4 0.2 0.3 0.3 0.3 1.6 0 0 0.1 0.1 2.0 2.2 8.5 -I1939 0.2 0;2 0.3 0.3 0.3 0.1 0.1 0 0 (0 0.3 5.2 7.0

~i1940 0.2 0.3 0.3 0.2 0.3 0.1 0 0 0 0 5.3 17.0 23.7
191+1 5.1 0.3 0.7 0.6 0.9 0.4 0.9 0 0 0.2 4_8 7.2 ~1.1

1942 15.2 . 0.4 0.2 0.4 0.3 0.1 0.1 0 0 0.1 0.6 0 17.4 Vj
1943 0.2 0.2 1.2 O.S 0.4 0.3 0 0 0 0.5 5.6 0.8 9.7
1944 0.5 0.2 0.2 0.3 0.3 0.4 0.1 0 0 0 0.2 0.2 2.4 t· I

19M 0.2 0.2 0.'3 O.~ 0.2 0.2 0 0 0 lI.. Ii g.6 0.1 15.6
14-45

0.1£ O.!. ~,~Mean ~.9 0.1 0.4 0.3 0.1 0 0.1 3.1 5.1 15.7 .
,
v.
,-

1946 0.8 0.2l 0,6 0',3 0 1.S 7.0 0.4 n·w',
_," 1947 0.1 0.5 0.3 0.2 0 0 7,,1 0.6 9.1 :Y
., 1948 9.4 0.2 0.5 0.3 0.7 1.9 ~~O,~.l 14.6 It'

11 Estimated:-- '
'y Geological Survey Water-Supply Paper 1049 except (*), estimated.
11 Geological Survey annual Water-8upply Papers.
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OOI.ORADO RIVER NEAR GRAND CANYON ~ ARIZONA
tocation: Lat. 36°05'55", long. lJ.2OO5·30", at Kaibab Bridge~ a quarter of a mile upstream. from Bright Angel

Creek, 11 miles by' trail northeast of Grand Canyon, Coconino County, 26 miles downst.ream from Lit.tle
Co1orado River, and 267 miles upstream from Hoover Dam.

Drainage Area: 137,m square miles.
Water . -

jan Feb Mar Apr JulJr Tot.al NoteYear OCt Nov Dec Kay June l.ug sept

1914 676.9 569.8 355.0 387.6 444/3 923.6 1540.0 4381.0 5895.0 2693.0 roo.o1671.3 19;047.5 t1915 980.3 558.8 370.8 338.7 466.9 577.0 1460.0 2344.0 3264.0 1665.0 513.1 414.0 13,012.6
1916 540.7 432.2 368.7 857.4 598.6 1542.0 1741;0 3476.0 4241.0 2ll2.0 1633.0 731.9 18,274.5

I1917 1438.0 521.5 395.5 281.1 367.2 534.4 1632.0 3673.0 7278.0 4312.0 11.91.0 706.9 22,330.6
1918 493.4- 472.4- 432.1 373.2 411.8 698.3 m.o 2469.0 4736.0 1762.0 588.1 626.5 13,939.8 *1919 566.7 522.8 438.4 307.3 328.3 662.3 1404.0 2893.0 2016.0 1076.0 630.0 438.3 11,,283.1 I1920 434..3 447.0 464.5 438.5 696.8 762.3 1036.0 5598.0 6452.0 2458.0 999.2 521.3 20~3CY1.9
1921 547.3 632.2 4.32.3 432.0 467.2 976.6 917.2 3880.0 7953.0 2290.0 1704.0 802.3 2l~034.1 i1922 458.4 439.8 486.() 379.9 484.1 1020.0 1195.() 4389.0 5135.0 1500.0 765.3 475.3 16;727.8
1923 319.7 423.6 437.9 400.7 369.4 499.1 1306.0 3568.0 4643.0 2,326.0 w.o.O D11.O 17~044.4 t1924 752.7 766.3 593.6 369.4 529.2 532.1 1664.0 2994.0 3154.0 1049.0 334.7 275.6 13,014.6
1925 378.1 407.1 300.3 269.9 426.2 661.3 1310.0 2102.0 2396.0 lA87.0 802.5 :n.96.0 11,736·4

I1926 1046.0 620.8 460.4 371.5 362.4 654.5 1651.0 3379.0 3479.0 l428.0 500.1 387.3 14,420.0
1927 468.5 371.8 415.7 .361.3 462.9 677.8 1284.0 3872.0 .3661.0 2527.0 992.9 2lS6.0 17,260.91928 965.0 718.7 486.4 498.2 501.2 700.0 986.8 4270.0 3766.0 1553.0 667.2 374.8 15,6Zl•.3
1929 614.8 . 589.4 365.8 349.6 .361.2 950.5 1770.0 3901.0 4725.0 2116.0 1995.0 l8D.O 19,433•.3 Y1930 946.3 583.5 459.8 317.6 480.7 612.4 1670.0 1999.0 3076.0 115.5.0 1592.( 5.30.4 13;422.719.31 565.9 445.8 312.8 280.0 385.4 451.9 575.2 1165.0 1411.() 503.9 324.~ 299.1 6,720.6 I19.32 5.34.8 390.1 273.3 306.7 731.0 848.0 17'24.0 3969.0 3620.() 2067.0 961.0 540.7 15,965.61933 354·.5 395.8 299.0 283.5 Zl6.7 529.3 520.6 1390.0 3973.0 ll81.0 386.6 418.6 10~008.6 ,1934 432.3 309.4 339.6 329.3 31.6.9 348.9 452.4 1103.0 545.6 146.4- 166.C 166.5 4~656.31935 171.9 19.5.8 243.3 288.1 306.2 378.2 731.4 1361.0 3992.0 1514.0 580.1 454.1 10,216.1

~
19,)6 385.5 335.4 289.9 278.6 331.·7 503.8 1312.0 3583.0 2108.0 1045.0 924.(J 624.2 12~321.11937 362.5 458.5 338.2 217.6 531.,1 821.4 1565.0 3471.0 2402.0 ~~67.:O 422.8 452.5 12,409.6 -

~

"'

e e
Table 6

WWER COLORADO RIVER BASIN

St.ream. Flow in 1000 lcre-feet

e
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'lab~e 6

LOWER COlORADO RIVER BASIN

Stream now in 1000 Acre-teet

'""

e
Sheet JAA of 72

~

OOWRAro RIVER tmUt GRAND CANYON, ARIZONA (cmt.inUed)
Location: Lat. 36°05'55", long. 1].2005'30", at Kaibab Bridge, a quarter of a mile upst.ream from Bright. Angel

Creek, U miles by trail northeast ot Grand DanJon, Coconino C'4unty, 26 miles doWllstream from Little
Colorado River, and 267 miles upstream tromHoover Dam.

Drainage Area: 137,1'72aquare miles.

Water Oct Nov Dec Jan ~eb Mar Apr:. May June Juq Aug Sept Total Not.eYear

1938 .lt88.1 397.0 407.4 338.1 358.2 901.2 1539.0 3288.0 4679.0 1753.0 543.2 937.6 15,627.8 }/
1939 592.8 499.0 432.1 360.1 317.7~ 818.4 1210.9 2407.9 1671.9 468.0 244.1 594.9 9,618.4 t1940 353.8 331.8 .309.4 282.1 325.0 467.6 692.6 1987.2 1518.7 432.9 255.0 479.0 7,435.1

. 1941 757.1 430.2 408.0 433.7 514.6 837.9 l209.0 4976.0 4100.0 1753.0 860.7 658.6 16,938.8
1942 1!Qf1.0 952.9 594.5 429.5 4.35.1 65.3.2 276.3.0 .3163.0 4241.0 1345.0 486.0 293.7 17,260.9 Y
1943 356.2 385.8 373.1 347.3 350..9 579.5 lU7.0 2161.0 2676.0 1459.0 833.5 494.2 11,433.5
1944 408.4 476.6 419.7 297.6 .362.8 550.8 1099.0 3206.0 41lI4.0 1854.0 455.6 251.0 ]3,525.5

I1945 361.5 401.1 344.7 356.2 380.6 471.5 804.'" 2S03.0 2754.0 1732.0 1071.0 393.5 11,873.5
14-45 tMean 614.2 485.7 395.3 361.3 427.6 694.6 1283.1 .3100.7 .3759.6 1629.1 814.1 638.8 14,204.1

.--

Subsequent Recotds
1946 524.5 465.4 .358.8 383.8 332.6 514.2 1016.0 1775.0 1995.0 784.4 567.2 .372.4 9,089•.3 Y.
-1947 418.8 492.3 468.0 303.1 371.1 653.4 785.' 3088.0 32.33.0 1953.0 1329.0 640.3 13,735.3

~1948 894.1 608.4 490.5 427.4 458•.3 668.7 17.32.0 3.392.0 3358.0 1009.0 586.9 242.4 13,867.7
, .' ~.. .. .... . ~ ¥.",-~..~ . _ ......,....~ .... r .. -,. ..~~. - ..' . -"-" ..-.... .. -...... -- ..-.. ............. . _...~ ,...........-,. .. . .. _.- - .•• .i.. .•. ....... ,..

.. d •••••

* Estimated.
YGeological Survey Water-SUpply Paper 918.
Y Geological Survey annual. Water-8upply Papers.
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'fable 6 Sheet 15 of 72

LOWER COWRADO RIVER BASIN

Stream Flow in 1000 Acre-teet

. BRIGHT ANGEL CREEK NF.Ai GRAND CANYON, ARIJONA
Location: Lat • .36°05'5511 , lOng. 112°05'40", 1,000 teet upstream frOm

mouth and 11 miles b1 trail from Grand Can)'On, Coconino County.
00Drainage Area: 1 sQUare miles.

Water Oct Nov Dec "an Feb Mar Apr May June tJul7 Aug Sept 'lotalYear
1914 1.4 1.4 1.5 1.4 1.6 1.9 5.4 6.8 2.1 1.5 1.4 1.4 27.8 11915 1.2 1.2 1.3 1.3 1.4 1.7 4.8 ;.9 1.8 1.3 1.3 1.2 24.4
1916 1.4 1.4 1.4 1.4 1.5 1.9 5.4 6.7 2.1 1.5 1.5 1.4 27.6 I
1911 1.3 1.2 1.3 1.3 1.4 1.7 4.9 6.1 1.9 1.4 1.3 1.3 25.1
1918 1.4 1.4 1.5 1.4 1.5 1.9 ;.5 6.8 2.1 1.5 1.5 1.4 27.9 11
1919 1.6 1.6 1.6 1.6 1.7 2.1 6.1 7.6 2.4 1.7 1.6 1.6 31.2
1920 1.5 1.; 1.6 1.6 1.7 2.1 5.9 7.3 2•.3 1.7 1.6 1.5 30•.3 I
1921 1.3 1.3 1.3 1.3 1.4 1.7 5.0 6.·2 1.9 1.4 1.3 1.3 25.4 I
1922 1.6 1.6 1.7 1.7 1.8 2.-2 6.4 7.9 2.5 1.S 1.7 1.6 32.;

*
1923 1.7 1.7 1.7 1.7 1.9 2.3 6.6 8.2 2.6 l.S 1.8 1.7 33.7
1924 1.8 2.0 2.0 2.0 1,8 1.8 3.2 3.1 1.7 1.7 1.4 1.6 24.1 T192; 1.4 1.3 1.5 1.4 1.4 1.6 3.0 2.4 1.; 1.4 1.4 1.4 19.7
1926 1.2 1.3 1.4 1.2 1.2 1.6 8.7 8.; 2.0 1.6 1.3 1.4 31.4 I
1927 1.3 1.3 1.5 1.4 2.4 1.8 6.4 10.4 2.2 1.6 1.6 1.8 33.7 I1928 1.6 1.7 1.6 1.6 1.6 3.0 6.9 ;.4 1.S 1.; 1.5 1.4 29.6
1929 1.4 1.4 1.5 1.5 1.3 1.5 3.4 4.6 1.6 1.5 1.4 1.3 22.4 I

I

1930 1.3 1.3 1.3 1.4 1.3 1.4 3.6 3.3 1.6 1.4 1•.3 1.3 20.5
Y1931 1.3 1.3 1.4 1.4 1.3 1.4 2.1 1.8 1.2 1.2 1.2 1.2 16.8

1932 1.2 1.2 1.3 1.3 2.6 2.2 10.6 14.2 3.2 1.7 1.5 1.4 42.4 I1933 1.4 1.4 1.4 1.4 1.2 1.4 1.6 2.1 1.5 1.2 1.2 1.0 16.8
1934 1.1 1.0 1.2 1.2 1.1 1.3 1.2 1.2 1.0 1.0 1.2 1.1 ~.6 I I1935 1.1 1.2 1.3 1.2 1.1 1.5 7.0 9•.3 3.8 1.6 1.4 1.2 31.7 I1936 1.1 1.2 1.2 1.2 1.4 1.5 7.2 4.; 1.4 1.; 1.7 1•.3 25.2 I
1937 1.2 1.2 1.2 1,2 2.; 2.0 8.; 1;.7 .3.2 2.1 1.5 1.6 41.9 t'1938 1.; 1.; 1.6 1.6 1.6 3.6 12.9 11.6 3.1 2.0 1.8 1.6 44.4
1939 1.6 1.6 1.6 1.6 1.4 1.8 5.6 3.6 1.6 1.4 1.4 2.7 25.9
1940 1.7 1.; 1.; 1.7 1.9 3.1 9.0 1.3~.1 1.9 1.4 1.4 1.; 31.7

I I1941 1.6 1.; 1.8 1.9 2.8 3.9 ;.2 0.8 7.8 2.7 2.5 1.9 64.4
1942 2.1 1.8 2.0 1.9 1.7 1.8 6.7 4.2 1.9 1.8 1.7 1.7 29.3 }/
1943 1.8 1.6 1.6 1.6 1.5 2.4 10.1 7.1 1.7 1.; 1.; "1.4 33.8 I
1944- 1.6 1.4 1.6 1.6 1.6 1.8 2...3 7.5 2.; 1.6 1.3 1.4 26.2
19l..~ l.la. 1.1&. 1.~ 1~L. 1.it. 1.5 3.5 8.2 1.8 1.7 1.6 1.4 ~.8

,
14-45

Mean 1.4 1.4 1.5 1•.5 1.6 2.0 ;.8 7.3 2.2 1.6 1.5 1.5 29.3

-



Table 6 Sheet 16 or 72

WWER COLORADO RIVER BASIN

Stream Flow in 1000 Acre-teet

Sept Total Note

I

I
I I

I I

tl
YI

Estimated.
11 Geological Survey Water-SuPPl1 Paper 1049 except (*).
1:1 Geo.logieal Survey annual Water-Supply Papers.

51

-. - .
1946 9.3 8.3 8.C 7.4 6.3 10.7 11.7 7.2 3.7 4.6 ;.8 3.8 86'.8 'b'
1947 11.1 9:~ 9.9 ~.1 7.9 12.9 16.8 16.4 5.7 4.1 8.7 ;.0 117.2 Y:
1948 6.8 6.' 8.1; .s 7.2 7.8 15.9 13.6 5.6 3.6 5.2 3.6 92:.0 2}

R-
..



Table 6

.LOWER OOLORADO RIVER BASIN

Sheet 17 of 72

.Stream Flow in 1000 Acre-feet

VIlllIN RIVER AT LITTLEFIELD, ARIZONA
Location: Lat. 36°53', long. 113°56', in ~l sec. 4, T. 40 N., R. ,15 W.,

three-eighths of a mile downstream from Beaverdam Wash, and three-eighths
of a mile upstream from Littlefield.

Drainage Area: 5,09~' square miles.
Water

Oct Nov Dec Jan Feb Mar Apr Hay June July Aug Sept Total '\Year
1914 1.3.6 19.6 15.4 25.7 34.3 39.5 62.3 42.9 12.4 20.3 12,,9 8.4 307.3 A;'l
191; 14.8 13.4 13.1 12.4 18.4 2;.1 35.7 60.5 15.5 7.; 4.6 37.9 258.9 I ~j

1916 17.9 24.; 18.9 23.8 26.7 124.5 68.1 41.7 13.5 26.9 122.0 19.2 527.7 I !
1917 36.6 13.9 12.8 1;.9 21.7 12.9 26.7 40.8 13.9 18.6 58.3 5.7 277.8 I 1
1918 10.8 14.3 14.6 13.1 8.' 96.4 21.8 27.8 6.0 13.4 16.1 23.; 266.1 :
1919 20.9 16.5 16.1 14.2 12.6 23.6 25.6 10.5 5.0 5.8 16.2 20.1 187.1 ,i

I
1920 14.6 18.0 17.1 18.2 29.9 26.1 26.5 44.9 9.8 3.1 64,8 6.1 279.1 . i

1921 17.0 25.1 20.9 20.2 18.0 31.9 23.2 22.9 7.7 12.5 41.2 20.8 261.1f 1/1
1922 25.7 23.1 37.7 29.8 43.0 61.5 47.S 97.8 23.7 28.0 80.2 24.3 522.3 i
1923 17.0 16.1 16.4 17.6 18,8 20.8 43.0 43.1 7.9 16.2 61.6 8.1 286,6 f i
1924 10.8 16.9 ]3.9 17.0 7.4- 3.1 9.1 7.7 3.1 7.8 3.1 20.7 120.6[ !

1925 8.0 12.9 14.3 17.2 18.3 8.4 13.0 6.' 4.9 7·5 20.2 19.0 1;0.0 I I
1926 3.2 5.7 12.2 12.9 ,.2 3..1 49.0 26,5 4.6 6.0 '.5 .6.6 .138.5 I i
1927 6.5 21.0 14.6 16.2 27.5 25.8 28.7 21.1 5.4 6.9 40.5 39.8 254.0 . I
1928 35.6 12.2 12.6 12.5 29.4 28.8 18.8 9.5 3.0 3.1 3.1 ,.0

171.6 *:1929 ' 3.1 8,1 U.O 10.7 10.9 14.6 16.7 19.2 3.9 13.9 74.9 .39.5 226.5- I
1930 5•.3 7.6 9.0 13.8 14.; 9.9 8.5 28.1 6.7 6.7 52.; 2505 '188.1 . j
1931 16.0 18.4 13.1 U.S 17.2 7.9 5.5 4.2 3.3 3.9 9.0 6., 119•.3 I' !
1932 5.4 16.9 U.8 9.6 76.3 41.6 45.9 63.3 20.5 23.4- 60.0 7.2 381.9 !

1933 10.6 10.0 16.0 14.2 13.:; 12.3 9.2 17.7 6.9 7.; 4.8 5.0 127.5 :
1934 5.6 7.7 12.3 12.5 10.2 7..2 3.7 3.4 3.3 4.1 3.9 4.1 78,0 ~I
1935 5.1 6.8 13.0 14.' 13.6 15'1 34.8 31.7 8,2 4.7 12.3 5.3 164.9
1936 4.0 7.3 U.O 8.7 17~6 12. 17.7 9.0 4.0 18.7 11.9 8.5 ]31.C I
1937 li.8 12.3 U.8 9~4 29.1 41.6 47.0 46.3 8.9 7.8 4.3 10.0 240.3
1938 5.8 8.4 15.5 17.2 17..9 84.9 56.8 44.2 6.6 4.6 11.2 5.; 278.6 t
1939 7.4 11.3 14.2 15.5 13~0 14:l 15.2 8.7 3.6 3.6 3.6 43.9 154.9 '.'
1940 9.0 7.8 9.8 20•.3 39.6 17. 14.3 5.6 3•.3 3.3 6.7 .36.4 17.3.7 -
19U 9.1 10.2' 13.0 14.9 30.8 62.1 62.2 130.5 19•.3 22.0 20.4 5.5 4oo.G .
1942 22.8 18.9 17.4 19.7 15.; 20.2 49.9 28.3 ;.1 4.2 8.9 4.0 2l4.9 'J/
1943 9.1 10•.3 11•.3 17.9 20.8 36.3 34.1 11.6 4.0 4.2 12.6 5.9 178.] .'
1944 8.7 10,1 12.9 13.3 15.0 25.1 25.2 48.9 10.. 6 4.0 4.1 4.2 182.': i
1945 5.0 12.9 11.6 11.3 17.6 20.4 19.6 24.8 4.7 4.6 25.8 8.0 166•.3 .

14-45
2'1.?

'..'

Mean 12.4 1.3.7 14.5 15.8 21.6 3(>..5 ,30.2 ,32.2 8.1 10.1 27.4 15.2

e • '
Geological Survey·Water-Supply Paper 1049.
Geological Survey annual Water-Supply Papers.

52
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Table 6

L01'II!R COlORADO RIVER BASIN

stream Flow in 1000 Acre-teet

Sheet IS ot 72

DIVERSIONS FRO)( LAKE MEAD TO HENDERSON, NEVADA~ AREA.

Location: Diversion by pumping trom Lake Mead 6 miles above Hoover Dam
to Henderson, Nevada.. area (10 miles northwest of Boulder City, Nevada)
tor municipal and industrial use began AprU 7, 1942.

Water Oct Nov Dec Jan Feb liar Apr llay June July Aug Sept Total Note I.

Year
1942 1~3 ~:1943 0.4 0.5 0.6 1.0 1.3 1.7 0.9 1.2 1.3 1.9 2.0 1.8 14.6
1944 1.4 1.4 1.3 1.2 0.9 1.0 1.2 1.2 1.2 1.5 1.4 1.2 l4.9

~1945 1.0 0.6 0.4 0.5 0.4 0.5 0.5 0.7 0.8 0.8 0.7 0.; 7.4
14-45 .-

Mean 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 1.2

53 .
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Table 6

UMm roLOBADO RInR. BASD

5t.re8111. Flow in 1000 Acre-feet

e

(X)1J)RAJ)O RIVEIt 'BBtCJW Room DAtC~ ARIZClIA-NEVADA.
IDeation: Lat.. 36000t 15·, long. mOU'35", in~ sec. 10, T. 30 II., R. 23 W. Gila and ~t Jliver me

:ri.dian., or NWlDl sec)2, T. 22 S., B. 65 B.,ltountDiablD *ri.d18ft, 1 JIl11e downatreea troa Hoover Dam.
Dra.inage ~,,; 16741~ lIllee at HoOftI' va. i
Water Oct lOT bee J. feb .... Apr 1Ia7 June Ju17 Aug Sept; Total !

Year
1914 122.4 "559.5 41.8.0 .526.6 _.If lO'j2.0 ).622.0 U74.0 6594.0 )01..9.0 lAA7.0 728.4 2l,5fTI.' tl1915 ;15.Q 679.' 499.' 469.5 690.' 'SO." lt69.0 3219.0 2990.0 1903.0 801.8 401.8- lS~179.4

I 1916 S49.~ ~.S 1Hl.1 685.0 -'0 1543'- lS13.0 Ut11.0 )641.0 22l6.0 l81l.0 m.r; 18,~.2

. '1917 U20.() 7U.4 463.7 454.S 1r1J.2 sa.~ »27.0 3503.0 S4ll.0 53&.0 1495.0 652.8 21,828.'1 I '
1918 571.1 ' 497.0 46l.0 460.' 3116...& ~ ~.9 2263.0 3788.0 2')97.0 802.8- '35.1. 14,114.4
1919 '78.9 544.7 419.0 266.4- ~ _.0 l387.0 2796.0 2210.0 lZrI.O 729.1 403.8- 11,656.1 I1920 428..' 486.8 666.4 "".2 'J.9Sa.O 1f'JD&.O ' l307.0 )557.0 7683.1) ,2S85.0 l223.0 593.2 22,220.9
1921 516.S: 688.1 ~.2 4'1'J."1 . ~1.t., 910..& 998.4 336.3.0 6630.0 2730.0 1959.0 1161..0 20,4l8.8

1M1922 ~19.9 532.3 629.3 522.6' S'It'I' CJ26.9 13ll.0 43Zl.o S865.0 1948.0 879.8 6U.8 18/137.9
,1923 3.86-4 425.1 4/AJ.O 390.3 362.6 533.. U97.0 3633.0 5153.0 2554.0 1556.0 1347.0 18,098.~

1921t. trl6.1+ 904.8 651.2 564.2 556.4 616.7 1.1'1.0 :JQIfO.O 1242.0 l2'12.o ' 412.7 )36.9 14;230:~ I1925 408.7 459.1 398.1 281.2 4IaO.9 64S.0'1335.o 2032.0 2415.0 16'3.0 185.2 1213.0 12,046.
1926 1095.0 650..1 470.9 399.3 362.1 594.3 1579.0 '348.0 .3696.0 J.506.o' 610.1 329.3 lA,640..7 I1m 500.1 343.1 42'1.0 3'17.5 532.9 682.0 l224.0 3845.0 lsa..o Z146.0 lOU.o 2181.0 17~424:~
1926 lO?9.0 803.4 499.5 490.1 499.6 663.' . 1013..0 4023.0 3931.0 lS68.o 706.1 40),.5 15,718.

J1929 591.1 591.1 405.0 362.4 ' 365.0 ' 891.5 ,112'.0 "76.0 4*>5..0,2104.0 2216.0 1670.0 ,19,360.1
1930 ]1)34.0 601-6 493.3 355.! 41S.1 621.' 1510.0' 2022.0 3031.0' ,123S.Q '1133.0 603.7 13,63S.6
1'31~7.6 m.o 363.8 .308.1 . 424.4 448.4· S~.8 1124..0 U6t..O:, ssc),-4 365.9 260•.3 7~014.? !' 1932~.7 ~7 '1!14.7· 363.' at.8.4 "'86'.9 1'161.o:t789.0.3607.o· 2331.0, 862.6 155.2 16,504,,1
!-9'J3 387.l. 420.2 36-1..7 .308.8 .3-10.6 561.'1 523.2 1265.0 3947.0 l4Ol.0 462.1 411.8 10,360.2
1934 41/1..7' '''.2 4OS.s 31$.1 "55.439).,S- 439.alll1~ 631.3' 171.1 161.8 197.1 S,0S7.S

f~
1935' 191.1 209.4 .273.2 326.2 ,-212.1 433.•2 434.2 567.1 9S3.8 70S.' 626.1 594.4 5,556.1
19)6., 6Of."" "72.2 299.8. 297.6 '325.5 559.7' SSS.o '".4 610-.4 696.2 612.5 555.8 6,281.7
1m, _'453.' 360.4 .nS.j 292.6 312.1 514.2 554.2 ;47.1 $81.4 669.0 l 66l~.1 '556.3 5,826.4

¥!
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T!lble 6

J,OWER COLORAOO RIVER BASIN

Stream Flow in 1000 Acre-feet

e

y. E~timated.
Y Geological Survey water-Supply Paper 918. Published as Colorado River near Willow Deach, Arizona, Cor

site 9 miles downstream from October 1933 to November 1939.
JI Geological Survey annual Water-Suppl..v Papers. Published as Colorado River below Boulder Dam until 1946.

. . COLORAOO RIVER BELOW HOOVER DAM, ARIZONA-NEVADA (Continued) .
Location: tat. 36°00'15", long. 114°44'35", in swlNEi sec. 10, T. 30 N., R. 23 W., Gila and Salt River me
. ridian, or~ sec. 32, T. 22 S., R. 65 E., K<mnt Diablo meridian, 1 mile downstream from Hoover Dam.
Drainage Area: 167,750 square miles at Hoover Dam.

SUDSequen __
1946 1080.0 1042.0 1062.0 fll16.0 1047.0 l.QOI,.;.O 872.3 902.7 816.9 f!:37.6 750.9 758.6 11,290.0

~1947 856.5 762.1 859.3 98.3.5 886.1 955.8 858.6 951.3 918.5 925•.3 865.0 84.3.(j 10,665.0
1948 828.1 880.1 106,3 ..0 1169.0 1138.0 1150.0 1202.0 1142.0 1076.0 ll56.0 ' 967.7 981.1 12,753.<1 V

Water oct Nov Dec Jan Feb Mar Apr ~y ~une ~uly A\18 Sept Total
Year . . . m
1938 506.1 413.3 401.5 390.2 361.5 465.3 579.0 554.3 62.3.8 680.3 636.1 556.2 6,167.6 W
1939 773.9 745.2 398.6 770.8 1282.4 623.8 629.2 599.2 632.1 6n.S 717.8 607.9 8,473.3 Al
1940 676.1 710.8 702.4 681.8 464.7 634.5 " 622.5 575.~ 582.3 673.0 675.8 695.2 7,694.4

t tli4l 796.3 775.7 795.9 589.2 500.1 552.0 518.1 l435.0 1810.0 950.9 "1429.0 1576.0 11,728.2
1942 1641.0 1817.0 2071.0 2011.0 15S0.0 l425.0" ]J01.0 1343.0 1561.0 1285.0 846.4 1025.0 17,f!fI6.4

~\1943 1163.0 1095.0 1157." 1l09.0 82.3.1 970.S 915.4- . 1029.0 1040.() 'U09JJ 1042.0 1042.0 12,495.0
1944 1179.0 li79.0 U77.0 1l.30.3.0 1269.0 1307.0 1170.0 " 1216.0 1097.0 lill.O 1211.0 1132.0 14,451.0
1945 1226.0 1186.0 1199.0 1239.0 lioo.O 1250.0 1042.0 1068.0 1014.0 860.7 884.6 869.2 12,938.5

:.u..-4~

736.4Hean 647.0 583.3 568.2 628.5 765.1. 1106.6 2302.8 2962.7 1635.1 984.0 774~.3 13,694.0

\.11
\.11
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Tab1.e 6

lOWER OOLORADO RIVER BASIN

Stream Flow in 1000 Acre-feet

Oct I Nov I nee I Jan I Feb I Mar I Apr I May I June I JulT I Aug I Sept I Total tNote

691.6 54.3.0 4.39.2 506.0 572.3 1012. 1557.0 3989.0 6629.0 3060.0 1406.0 698.9 21,104.0 At
fYl8.9 658.1 489.8 450.3 882.6 735.2 1593. 3rY17.0 2978.0 1893.0 767.9 384.7 14,788.5
52.3.1 430.5 398.8 660.4 813..8 1516.0 1740.0 4002.0 .364.3.0 22l2.0 1736.0 740.3 18,415.9 I

1.370. 717.7 454.7 435.7 '.398.0 551•.3 ms. 3349.0 5430.0 5437..0 143.3.0 626.1 21,477.5
544.5 482.9 452..0 441.9 330.9 854•.3 887.2 2164.0 3786.0 2599.0 768.9 512.9 13,824.5 11
552.1 528.7 469.8 252.3 371.7 578.7 13.33.0 2673.0 21.87.0 1256.0 698.2 386.6 11,293.1
405.6 473.1 654.9 707.3 U5TiO <)86. 1256. 3400.0 7732.0 2587.0 1172.0 568.8 21,900.4 I
491..4 666.6 474.9 454.4 458.4 924.6 961.3 3215.0 6665.0 27.35.0 1P:l,8.0 1115.0 20,039.5 l
591.9 516.8 618.2 502.1 551.9 908.8 1260. 4136.0 5890.0 19.39.0 842.8 586.7 18,.344..2
.364.9 413.8 451.0.373.1 .347.7 521.4 1247.0 .347.3 ..0 5169.0 2556.0 1492.0 1294.0 17,702.9
8U.4 P:14.7 645.8 542.6 543.9 60.3.1 1681.0 2906.0 .323.3.0 1251.0 394.6 322.2 13,6.39.3 A'
.386.6 446.7 .389.9 266.8 427.0 631.0 l283.0 1944.0 2.395.0 1618.0 752.0 1165.0 11,705.0 I

1054.0 630.0 461.8 .381.9 347.8 581.0 1516.0 3201.0 .3693.0 l489.0 584.0 314.9 14,254.4
476.0335.0 4l8.4 360.6 520.1 667.4 1177.0 3675.0 3519.0 2751.0 997.7 2096.0 16,993.2 I

1038.0 777•.3 490.0 470.4 486.4 649.5 975.1 .3845.0 .39.31.0 1654.0 676.7 384.4 15,377..8
56.3.9 573.3 396~7 345..9 350.2 873.9 1654.0 3418.0 4816.{) 2098.0 2182.0 1605.0 18,876.9
975.3 583.4 483.9 338.8 400.9 608.1 1450.0 1934.0 3019.0 1213.0 1661.0 578.9 33,246.31 ?/
589.7 492.5 356.0 293.0 410.3 437.2 537.3 1076.0 1432.0 546.5 349.7 248.5 6,768.7
565.5 42l.1 2P:l.8 347.4 8.39.5 848.7 1690.0 .3622.0 .3603.0 2.329.0 826.3· 724.6 16,104.9 I
365.6 409.1353.9 29.3.7 295.1 548.9 507.1 1211.03947.0 1,382.0 442.0 394.3 10,149.7
464.5316.8 392.4 364.5 .345.1 381.7 41.3.6 1078.0 64l..6 150.7 135.9 1~.1 4,869.9
170.0 192.1 257.6 31.3.3 198.4 409.7 409.7 518.6 932.2 674.1 584.3 ;64.6 5,224.6 l
579.0 560.4 295.8 288.4 316.4 540.7 567.9 534.3 5b4.8 660.1 583.2 534.2 6,025.2 \I

438.0 347.5 299.4 286.6 285.7 494.4 ~~.5 527.6 554.9 642.2 639.7 531.2 5,576.7 !

e

1914
1915
1916
1917
1918
1919
1920
1921

·1922
1923
1924
1925
1926
19'Z7
1928
1929
1930
19.31
1932
1933
19.34
1935
19.36
1937

Water
Year

!

roLORADO RIVER NFAR TOPOCK~ ARIZONA
Location: Lat. 34°41'15", long. 114027'45'', in NW! sec. 13, T. 15 N.~ R. 21 W..,Gila and Salt River me

ridian, in Mohave Canyon, 3 miles dawnstre8lll from Topock, 39.5 miles upstream from Parker Dem, and
49 miles downstream from Davis Dam.

Drainage Area: 172,~S7 square miles.
, Iii iii ii' -,.-----.---.. i I

\.It
0'
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!I Estimated. The Geological Survey does not conSider that the accuracy of records prior to 1924
warrant detailed comparison with records at other stations on the Colorado River.

2/ Geological Survey Water-Supply Paper 918..
"11 Geological Survey 5.nnu.a1 Wc.ter-SuPPlJr Papers.
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Tab1e 6

IO'WER COlORADO RIVER BA$IN

e

Stream Flow in lCXX> Acre-feet

-COIDRADO RIVER NEAR TOPOOK, ABIZCi4A (Continued)
u»cation: Lat. 34°41'15", long. 114°27'45", in NWl sec. 13~ T. 15 N., R. 2l W.,Gila and salt River me

ridian~ in Mohave Canyon, 3 miles downstream from Topock, 39.5 mi1es upstream from Parker Dam, and
49 miles downstream from Davis Dam.

Drainage Area: 172,297 square miles.
Water Oct Nov Dec den . Feb Mar Apr May olune July Aug Sept . Total Note

Year

1938 484.2 403.4 388.5 372.3 346.5 450.9 565.2 538.5 590.5 6«).7 624.2 542.4 5,967.3 Y
1939 740.7 752.5 395.5 659.4 1280.4 . 646.5 618.2 570.8 595.6 650.8 672.4 605.6 8,188.4 t1940 642.6 684.4 687.1 682.6 46.9.5 594.1 626.0 556...7 540.2 643..0 655.0 680.8 7,460.0
1941 774.3 762.8 8fYl.3 596.9 496.4 568.9 SlO.7 1314.0 l.831.0 954.4 ]J44.0 1521.0 ll,482.1
1942 1586.0 1750.0 204J..O 1953.0 15T/.0 lUO.O 1185.0 U98.0 1505.0 1315.0 818.2 955.2 17,393.4 'J/
1943 ll48.0 1069.0 ll22.0 1068.0 793.2· 921.3 890.0 980.4 965.8 1051.0 988.2 997.7 11;,994.6

~1944 1151.0 1128.0 1222.0 1251.0 U32.0 1248.0 .ll48.0 1146.0 1064.0 1053.0 1144.0 1094.0 13,881.0
1945 11.64.0 1136.0 1192.0 1183.0 1064.0 1239.0 lOO3.0 980.6 934.2 835.8 824.5 813.8 12,369.9

14-45
Mean 706.6 6Z[.4 571.5 545.1 616.1 748.2 1064.0 2198.5 2950..5 1621.7 939.8 742.9 13,332.)
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LOWER COlORADO RIVER BASIN

Stream Flow in 1000 Acre-feet

Sheet 21 ef 72

BILL WILLIAMS RIVER /i.~ PLANET, ARIZONA
location: Lat. 34°16', long. 113°59', in NEt sec. 36, T. 11 N., R. 17 W.,

1 mile west of Planet and 6 miles upstream. from water line of Havasu
Lake at elevation 450 feet above mean sea level.

Drainage Area: 5,144 square miles.
Water Oct Nov Dec Jan Feb Rar Apr Mal J'une J'uly Aug Sept Total

Year

191J+ 1.1 1.0 1.0 12.2 ;0.4 3.1 1.5 1.4 1.5 1.5 1.; 1.4 78.2 *
1915 2.0 1.6 1.S 23.3 59., . 6.5 1.9 7.5 ;.7 2.2 1.8 2.0 115.$ * !

1916 ~1.1 *1.3 *1.2 110.8 81.7 5.2.1 14.4 3.6 2.6 2.8 10.6 30.2 312.4 tl1917 1.4 1.) 4.6 5.$ 44.; 28.3 7.9 2.0 1.4 1.5 5.7 16.4 120.8
1918 1.1 1.0 3.6 4.6 34.9 22;2 6.2 1.5 1.1 1.'2 4.5 12.9 94.8 ,

1919 2.4 2.1 7.7 9.S 74.4 47.4 13.1 3.3 2.4 2.5 9.6 27.5 202.2 I I
1920 3.1 2.7 9.6 12.3 93.4 59.5 16.5 4.1 3.0 3.2 12.1 34.5 254.0 J J

1921 1.0 0.9 3.1 4.0 30.5 19., 5.4 1.3 1.0 1.0 4.0 11.3 83.0 !II1922 2.5 2.2 7.9 10.2 77.2 49.2 13.6 3~4 2.; 2.6 10.0 28., 209.8
1923 2.0 1.7 6.2 8.0 60.4 38.; 10.7 2.6 2.0 2~0 7.8 22.3 164.2

I'1924 0.6 0.6 2.0 2.5 19~3 12.3 3.4 0.8 0.6 0.7 2.5 7.1 52.4
1925 1.4 1.2 4.4 5.6 42.4 27.0 7.; 1.8 1.4 1.4 5.5 15.6 115.2

I j1926 1.7 1.5 ;.3 6.7 51.3 32.7 9.1 2.2 1.7 1.7 6.6 18.9 139.4
1927 ;.2 4.6 16.4 20.9 159.0 101.4 28.1 7.0 ;.1 5.4 20.6 ;$.7 432.4

f1928 0.3 0.2 0;8 1.0 7.8 ;.0 1.4 0;3 0.3 O~3 1.0 2.9 ::21)3
1929 1.2 1.3 1.1 1.1 1.1 1.2 1.0 1.1 1.0 0.9 3.5 16.7 .31.2
1930 1.0 1.1 1.3 1.0 1.0 7.6 0.9 1.1 1.0 0.9 2.1 14~0 .33.0
1931 1.0 1.3 1.0 ~.O 22.1 1.1 2.0 1.4 1.0 1.1 64.2 11.7 108.9 I
1932 1.4 1.2 13.8 4.9 269.3 22.1 1.4 1.1 1.0 1.1 1.4 0.9 319.6
1933 1.2 1.3 1.4 1.2 1.1 1.6 0.9 1.3 0.9 0>.8 0.8 0.8 1.3.3 *
1934 0.8 0.8 0.8 0.$ 0.7 0.8 0.7 0.7 0.6 0.6 .3.2 1.1 11.6
1935 0.6 0.6 2.0 9.8 60.8 25.5 1.ll 1.4 1.3 1.2 2.4 3.2 110.2

J
1936 1.1 1.1 1.1 1.1 1.2 1.e 0.9 0.8 0.9 4.9 6.5 1.3 21.g
1937 0.9 1.0 1.9 2.; 209.1 27.4 3.3 1.3 1.2 1.3 1.2. 2.1 253.0 I
1938 1.7 1.1 1.2 1.1 1.1 100.5 1.~ 1.0 1.1 1.1 0.9 0.9 112.9 .1-
1939 0.9 1.0 2.1 1.0 1.5 1.1 0.9 0.'8 0.8 0.8 1.0 219.6 231., t1940 2.8 1.5 1.5 1.9 12.6 2.1 1.9 '1.5 1.3 1.3 1.2 1.2 30.$
1941 1.9 1.2 40.6 27.4 65.4 17Q.6.109.0 5.9 1.0 1~4 4.1 S.3 4,36.8
1942 1.4 1.4 3.3 8.5 2.7 2,3 1.~ 1.4 1.1 1.3 1.1 0.9 26.8 Y
1943 1;1 1.1 1.1 1.2 0.9 2~9 l.~ 0.9 0.9 0.9 1.1 0.9 14.2

~1944 1.3 1.0 1.0 l.C 23.0 78.1 2.3 1.5 1.3 1.3 1.2 1.4 114.4
1945 . 1.2 1.2 1.'" 1.3 1.1 43.6 3.8 1.5 1.2 1.2 1.6 1.0 60.1

. 14-45
8.6Mean 1.5 1.3 4.8 9., 48.8 31.1 2.1 1.6 1.6 6.3 18.0 135.2

"~•...



Table 6 Sheet 22 of 72

~ COLORADO RIVER BASIN

~ream Flow in 1000 Acre-teet

PIVERSIONS TO OOLORADO RIVER AQ,JEOUCT !I
L.ocation: Diversion by pumping from. Havasu Lake at pumping plant of

Metropolitan Water District ot Southern California, lat. 34019',
long. 114009', in st"!l sec. 28, T. 3 N., R. 27 E., San Bernardino
lieridian, 1.Smiles upstream from PukeI' Dam.

Diversions began January 7, 1939.

Water oct Nov Dec Jan feb ¥a.r .Apr Ilay June July Aug sept 'total NoteYear
1939 5.9 24.3 6.9 7.0 11.1 11.8 12.2 25.7 16.6 121.5 ~1940 13.0 24.7 13.2 -13.5 -l.S 23.0 8.0 10.6 11.5 13.5 6.3 12.7 121.2
1941 14.3 11.1 0 4.8 0.2 2.3 3.7 2.7 3.9 1.3 3.S 4.8 52.6 I
1942 0.4 1.7 1.5 2.9 0 0 2.8 4.1 0 0 0 0 13.4 ?:I
1943 13.6 7.7 0 2.7 0 0.4 3.8 7.9 11.4 1.8 1.9 1.2 52.4
1944 1.5 2.0 0 2.2 4.6 9.8 0 1.3 2.0 1.2 7.3 S.4 37.3 I
1945 5.3 5.9 6.7 0 1.9 0 8.4 9.3 3.5 1.2 13.7 9.7 65.6 Y

14-45
Mean 1.5 1.6 0.7 ., 0.2 0.9 1.3 1.0 1.S 1.4 1.0 1.8 1.6 14.5

SUbse e~t Records
194 2.0 0 ~.3.1 3.4 4. 1.712. 10. 1.1 0 17.4 .1 2
1947 0 O· 0 0 0.4 4.7 15.0 25.1 18.3 0 0 89.4 &I.
1948 7.4 2.4 12.0 10,8 .9 12.6 5.9 26.3 17.2 13.4 14.2 25.4 1SO.5 2

1 Records are those 01' flow diverted to Co ora 0 River Aqueduct by
pumping from Havasu Lake lees flow returned to Havasu Lake from Gene
Reservoir and flow returned to Colorado River from Copper Basin Reservoir.
Return surface flows greater than diversions account for the negative ..
quantit.ies listed for some months.

?:J. Geologica.l.Surveyannual Water-Supply Papers.
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Table 6

l;.OWER 00LORADO RIVER BASIN

Stream Flow in 1000 Acre-feet

Sheet 23 .:r 72

•

GILA RIVER NiA.R RED roCK, NEW MEXICO
Location: tat. 32°43 t30", 1~ng. 108°40'30", in W~ sec. 23, T. 18 S.,

R. 18 W., 4 miles northeast of Red Rock and 14 miles doWnstream from
Mangas Creek.

Drainage Area: 2,8~square miles.
Water 0ct Nov Dec Jan Feb Mar Apr May June July Aug Sept 'totalYear
1914 11.9 14.5 9.6 10.7 13.3 16.4 11.9 8.0 4.9 4$.7 27.2 16.8 193.9 11
1915 29.7 24.2 78., 52.0 34.3 77.5 81.2 33.8 13.4 28.9 22.7 12.1 488.3 t1916 9.3 6.8 8.2 55.5 35.0 32.0 17.1 14.5 5.2 19.0 34.0 50.6 287.2
1917 50.0 9.9 9.2 18.2 19.6 ,32.9 24.0 13.; 6.6 4.9 4.7 3.6 197.1
1918 3.5 3.4 4.0 5.1 5.2 14.0 4.3 4.2 3.3 2.5 5.2 2.8 57.5 I1919 6.3 6.3 9.7 '8.0 15.6 43.9 59.1 22.7 8.5 31.3 17.1 10.3 23a.8
1920 6.5 7.9 12.4 15.8 56.4 24.2 17.5 20.3 9.9 4.2 11.0 6.5 192.6

I1921 4.3 10.1 4.7 5.4 2.8 6.4 4.0 4.9 5.6 1;.8 35.4 9.2 108.6
1922 2.1 4.0 3.5 5.7 6.2 5.2 .. 4.0 3.0 2.5 7.7 3.0 3.7 50.6 Y
192,3 3.2 3.3 6.3 4.6 $.; 18.5 1l.9 7.1 2.3 9.8 37.7 32.9 143.1
1924 6.3 7.6 18.8 22.1 12.8 3.4.8 45.7 23.6 6.4 3.5 2.4 2.4 166.4
1925 3.6 4.1 4.4 4.3 3.6 3.7 2.5 2.5 3.4 6.1 10.1 16.4 64.7 I1926 8.6 6.3 5.9 5.8 4.2 18.2 40.4 2$.0 4.0 9.0 8.0 7.0 142.4
1927 12., 10.9 17.2 10.3 15.8 21.8 12.0 8.7 6.7 9.2 10.7 7.1 142.9

t1928 5.3 5.6 6.0 5.7 7.3 17.1 14.3 7.6 3.3 2.8 '6.2 4.7 85.9
1929 4.5 6.2 7.3 6.2 4.1 4.4 4.0 2.1 1.7 5.0 35.3 8.8 89.6

f1930 7.4 6.7 6.1 5.9 5.2 20.9 .20.1 '6.7 3.2 16.4 25.4 9.1 )).3.1
1931 4.$ 5.7 5.5 4.9 17.2 18~5 25.4 22.8 4.1 8.1 20.4 19.7 157.1
1932 8.S 7.1 7.3 8.2 34.S 45.0 21.8 12.7 5.0 9.6 16.9 4.6 lel,$
1933 5.3 5.4 6.1 5.7 11.4 29.3 9.9 7.0 7.3 6.3 6~9 7.1 107.7
1934 9.3 6.4 7.6 5.6 4.7 4.0 3.3 1.7 0~9 loS 12.6 5.4 ~3.3 11
1935 3.7 4.6 5.2 8.7 14.2 14.2 l~.O S.t1 1.2 1.4 .L';l.4 12.9 ·91.1

I1936 5.5 5.4 6.3 6.0 15.; 15.; 14.2 6.7 2.2 4.7 3.2 9.5 94.7
1937 5.3 5·4 6.1 6.8 63.1 66.7 30.8 13.1 5.1 5.0 4.1 9.9 221.4

V'I193$ 5.9 5.0 5.6 5.5 4.8 23.7 8.2 5•.2 1.8 8.$ 3.4 17.3 95.2
1939 4.2 5.1 5.9 6.0 5·5 19.0 12.4 4.0 1.3 3.1 7.9 8.4 82.SIt.1940 24.6 5.8 6.1 7.5 39.5 23.3 10.9 6.4 3.6 3.3 10.4 ;.6 147.0 I {1941 4.8 6.3 31.2 52.3 55.5 73.5 47.9 45.5 10.1 7.4 13.3 104.4 452.2

111,1942 38.7 12.9 19.0 14.7 9.8 15.5 17.1 8.7 2.9 .3.3 9.0 14.6 166.2
1943 5.6 5.3 7.1 6.1 6.3 19.4 6.1 3.2 2.0 6.5 5.8 3.6 77.0

~\l1944 5.3 5.1 5.4 4.7 4.8 5.6 5.2 3.9 1.7 6.7 19.7 6.5 74.6
f 1 qiL" 6.1 ?o ?(., 9.3 13.2 19.'5 20.') U.8 2.8 u..3 13.0 loU. 116.5

14-45
Mean 9.8 7.2 10.7 12.3 17.1 23.9 19.3 11.5 4.5 9.5 14.1 13.6 153.5

SUbSI!lJ~lIAnt Records L,

1946 5.6 4.2 4.8 ;.8 5.0 4.6 2.7 1.9 0.7 2.3 6.9 B.8 53.31~
1947 4.8 7.5 6.4 6.2 4.6 3.9 3.1 2.5 1.7 1.1 11.5 5.2 58.5~.
1948..2-.4 3.9 4.5 4.3 5.7 19.4 18.0 4.8 2.9 2.6 3.7 2.3 1~l.U,

!I Geological Survey Water-3upply Paper 1049.thro'llg!\ DeC"",,Uloor 1914.
'2/ Records and estimates in reports of State Engineer of New Mi't)i::ti:O.
"JJ Geological Survey annual Water-Supply Papers. . .

".
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I:DWEn COLORADO RIVER BASIN

Sheet 24 of 72,

stream Flow in 1000 Acre-feet

GILA RIVER BELOW BUJE CREEK, NEAR VIRDEN, NEW MEXIOO
1oeation: Lat. 32°.39'~ long. lOSOSl', in SE~SWt. see. IS, T. 19 s., R. 19 W.,

at head ot canyon, l~ miles downstream from Blue Creek, lOmiles east of
Virden, and 16 miles upstream from state line.

Drainag·e Area: .3,218 square miles, excluding Animas River Basin.

Water Oct Nov Dec: Jan Feb Mar Apr May June July kug Sept '1"otal Note
Year

. 1914 i§..3. :2 ~.J *9.9 '*li.0 *32.9 ~5.4 '*10.9 6.7 7.; 61.8 32.9 16.6 212.9 11
1915 44.3 22.9 if83.6 il51.4 -131.3 112.5 96.6 39.0 1.3.6 33.5 23.8 8.7 561.2 Y
1916 10.1 6.~ 8.5 54.8 31.9 29.9 15.8 14.4 4.S 22•.3 .38.5 48.4 286.3 t1917 56.8 9.S 9.E 18.3 18.4- 30.7 22.2 1.3.4 6•.3 4.7 4.S 4.5 19905
1918 .3.5 J.~ 4.( 5.5 5.8 13.~ 3.8 4.0 2.8 1.7 ;.4 3.8 57.1
1919 6.7 6.~ 10.1 8•.3 14.9 41.C 55.2 22.7 8.3 37.7 19.1 10.8 241.2_ 1
1920 7.e 7.~ 12.~ 16.0 50.7 22.6 16.1 20.3 9.8 3.9 12.1 7.3 186.5··
1921 4.4 9.9 4.e 5.7 .3.7 6.1 .3.4 4.7 5.3 18•.3 40.1 9.8 116.2 Y
1922 2.0 4.~ .3.~ 6.0 6.1 S.C .3.5 2.7 2.0 8.2 2.9 4.7 51.3
192.3 3.2 3.6 6.lt 5.0 6.0 17.3 10.9 6.9 1.8 10.8 42.8 31.9 146.6 I1924 6.8 7.6 19.? 22.1 12.; 13.9 42.6 23.7 6.1 .3.0 2.1 3.4 163.5
1925 3.7 4.3 4.~ 4.7 4.4 .3.; 2.1 2.2 2.9 6.3 11.0 16.5 66.0 t1926 9.4 6.lt 6.C 6.1 4.9 17.1 37.7 25.1 3.6 9.8 8.6 7.7 142.4
1927 oJ13.9 ®. ifJ8. ] i!iD.5 *:15 .1 iID.~ "m.O *8.5 *6.4 10.7 10.9 17.4 153..6
1928 5.6 5. 6.3 5.7 6.4 15.;; 7.6 10.7 1.9 ;.6 11.4 4.9 86.6
1929 5.0 6. 5.l ;.3 5.1 5.~ 4.1 2.8 0.7 10.4 36.7 11.3 98.1
193C 10.7 7.2 6.( 5.5 5.C 18.9 16.1 5.7 2.0 13.9 32.9 6.8 130.7 : I
1931 4.3 5•.2 ;.3 ;.1 18.0 14.B 22.6 24•.3 3..2 7.2 24.3 20.1 154.4 .
193:2 9.7 7.'2 7.e: 9.0 35.6 45.( 23.3 12.7 3.5 12.4 17.2 4.4 187.9 . !I
1933 7.4 5.~ 6.~ 6.5 14.5 27.S 10.8 7.2 7.5 5.9 7.2 11.4 118.0
19.34 10.1 6.? 8.; 6.3 5.3 4.1 3.9 1.2 0.; 0.9 22•.3 7.7 77.; I1935 4.2 4.7 6.C 9.1 13.9 14.9 9.3 ,.1 2.5 0.4 6.9 18.0 95.0 :
1936 5.4 6.3 7.~ 6.8 15.2 13.7 11.5 5.6 2.0 4.8 2.7 9.8 91.2 .

t19.37 5.1 6.~ 6.~ 7.4 52.e 61.e .30.9 12.6 5.2 5.5 4.6 9.3 207.8 :
1938 5.3 5.l 5.~ 6.0 4.9 20.~ 8.0 ;.0 1.1 7.4 4.2 14.6 87.7 :
1939 3.7 5.C 6.l 6.6 5.~ 17.( 9.9 3.8 0.7 2.0 7.0 6.6 74.5 : t1940 22.2 6.J 6.3 7.a 33.3 23.S 10.4 5.7 2.7 2.4 8.4 6.9 136.1 :
1941 4.6 6.3 34.( 51.6 52.9 67.9 44.2 41.7 9.3 7.0 13.1 77:3 409.9 :
1942 39.0 l2.S 18.~ 15.2 10.L. 15.2 16.1 8.3 2.5 2.7 8.4 15.0 163.9 . 'J/
194.3 5.0 5~~ 7.3 6.7 6.C 17.9 ;.6 2.4 1.7 6.2 5.1 3.9 73.2 • t1944 5.1 4. 5.~ 5.1 5.0 5.2 4.9 3.0 1.0 5.4 22.4 6.; 73.8 :
191..1) 5.8 7.3 8.1 9.9 12.7 18.8 20.8 12.1 2.5 3.1 12.0 0.8 113.9 .

14-45
,

Mean 10.7 7.2 11.2 12.; 16.3 23.~ 18.5 11.4 4.1 10.5 15.7 13.3 155.0 :

1946 7.6 1+.
1947 4.1 7.
194

1. 7.1 8.2 52.3 (
0.5 10.4 5.1 52.S·'

61
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Sheet 25 of 72Table 6

lOWER COLORADO RIVER BASIN

Stream Flow in 1000 Acre-feet

GILA RIVER NEAR CJ~IFT IN, ARIZONA'
Location: Lat. 32°57'55", long. 109°18'2511 , in HELSEl sec. 25, T. 5 S., R. 29 E., at highway bridge on

U. S. Highway 666, 6 miles upstream from san Francisco River, and 7 miles south of Clifton.
DrainaJZe Area: 411.037 square miles; 45 square miles less at Guth--

-------------- 1_e, e

- - -
Water

Oct Mov l)ec 4an Feb Mar Apr May June July Aug Sept Total NoteYear
1914 18.9 16.1 14.7 12.2 lJ.9 14.8 9.1 1.6 4.8 57.4 44.8 18.1 226.4 t1915 42.3 23.0 146.9 52.4 92.5 108.6 100.5 30..9 8.3 34.7 24.2 9.2 673.5
1916 ,.2 6.8 6.e 83.3. 61.0 67.9 '}!f.5 18.2 3.3 6..7 26.4 24.0 337.1 1/
1917 82.3 li.3 8.8 66.0 21.4 25.9 , 20.6 . 10.3 3.3 2.3 5.7 2.1 260~O .i1918 2.6 3.9 5.0 5.8 5.0 10..9 2.6 1.6 1.7 * 5.1 * 5.1 * 1.3 * 50.6
1919 4..5 5.7 8.2 12.6 13., 34.4 ·45.8 15.4 3.8 41~4 36.2 10.0 231.5

+1920 9.5 9.1 16.8 2?5 52.3, 26.4 2).1 12.2 5.9 3.6 12.4 4.9 198.7
1921 3.7 8.0 6.7 7.0 5.lt 5.2 2..4 2.1 ' 2.2 '25.0 '16.6 12.2 156..5 t1922 5.8 4.9 6.8 8.1 5.5 5.7 4.2 2.3 1.5 2.3 11.3 3.3 61.7
1m 2.8 4.0 7.0 6.0 5.3 10.2 4..0 2.5 1.2 15.1 83.4 26.1 167.6 *1924 6.5 - 17.6 '. 24.9 ' 23.7 9.1 11.1 40.1 12.2 3.0 6.7 5.0 1.4 161.3 I1925 1.9 3 ..0 5.9 6.0 4.7 4.5 1..5 1.8 3.6 10.9 U.2 48.6 103.6
1926 13.6 5.8 6.9 g.3 5.6 16.5 46.2 23 .. 2 3.6 7.0 5.4 5.0 147.1 i19Z7 7.2 7.2 8.9 8.5 16.7 18.6 10.6 5.7 1.9 a.4 15.2 14.8 , 123.7
1928 if 3.1 * 3.3 * 6.9 * 6.9 ~~ 6.0 11.9 5.3 7.0 1.4 4.4 10.2 3.8 * 70.2 t1929 4.9 6.5 6.1 4.8 4.5 3.6 1.7 1.6 1.0 19.7 47.3 10.8 l12.5
1930 9.7 6.9 5.8 4.9 3.9 16.4 11.7 3.6 1.3 20.1 39.0 7.1 130.4 Y1931 2.9 5.1 6.5 6.0 17.3 12.3 19.6 19.0 1.8 6.0 31.5 22.2 150.2

11932 9.7 6.6 9.0 9.5 32.8 .38.8 18.3 7.5 '2.1 14.7 16.3 3.8 169.1
1933 6.3 5.1 6.9 7.4 14.0 24.7 7.3 3.0 5.2 5.8 6.0 13.9 105.6
1934 13.5 1.4 8.7 5.9 1.4 4.9 .3.4 1.6 1.3 18.9 36.0 16.5 113.5 *1935 f* 2.8 * 1.9 * 5.S *15.2 *18.3 * 16.4 * i·3 2.2 1.1 1.0 8.3 ~.2 * 91.5 ~1936 3.3 5.4 7.5 6.9 14.6 10.2 .5 2.1 1.3 3.7 6.2 .9 76.0
19.37 3.3 5.6 6.3 7.4 46.5 55.8 24.4 8.2 3.3 3.2 4.5 1l.4 179.9 Y

e
N



* Est:imated.
J!Geo1ogical Survey Water-Supp1y Paper 1049 except (*). Record obtained at Guthrie, ~ miles upstream.
y. Geo1ogica1 Survey water-supply Paper 1049 except '(*).
Y Geological Survey annual Water-Supply Papers.

GILA RIVm NEAR CLIFTON, ARIZONA (Continued)
Location: Lat. 32°57'55", long. 109~aI25", in NEtsE! sec. 25, T. 5 s., R. 29 E., at highway bridge on

u. S. Highway 666, 6 miles upstream from San Francisco River, and 7 miles south of Clifton.
'Drainage Area: 4,037 square miles; 45 square miles less at Guthrie.
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Table 6

LOWER COLORADO RIVER BASIN

e

stream Flow in 1000 Acre-feet

e

- --- -
1946 10.5 3.:3 4.1 6.7 5.5 4.1 1.7 1.1 0.9 1.6 7.3 6.1 52.9

~1947 2.6 6.4 4.6 6.4 3.5 2.9 1.9 0.9 0.8
1948 2.7 1.2 2.5 2.8 1.0 JI

Water Oct Nov Dec Jan Feb Mar Apr May I June July Aug Sept Total NoteYear
1938 5.0 4~5 6.2 6.7 4.0 16.6 4.0 2.S 1.9 6.1 6.3 16.0 79.8 Y
1939 2.6 4.8 6.0 6.0 4.8 12.5 7..7 2.4 1.0 2.0 10.5 8.0 68.3 l1940 22.7 4.3 5.5 7.2 :30.5 20.2 7.2 2.9 2.4 3.:3 9.0 7.5 122.7
1941 4.:3 7.2 28.9 51.1 53.1 60,.1 39.3 38.8 1.0 6.1 12.1 51.9 :367.1 I
1942 48.8 13.5 18.3 15.3 9.8 12.6 12.1 ' 6.0 2.0 2.0 7.7 14.9 163.0 JI
1943 4.0 5.2 7.4 7.4 5.3 15.0 3.6 1.8 4.2 5.7 7.4 6.0 7:3.0

!1944 3.7 3.7 5.1 5.7 5.1 3.5 4.6 2.8 1.4 5.3 18.1 6.9 65.9
1945 4.5 7.7 7.8 10.4 ll.6 15.0 16.4 8.1 1.9 2.7 15.1 1.7 102.9 Y

14-45
18.6 16.7 160.6Mean 11.,3 7.0 13.4 15.8 22.2 8.2 2.8 11.2 20.5 12.9

$



Table 6 .:lneet. .Go ',,).1 ("

LOWER OOLORAOO RIVER BASIN

Stream ~low in 1000 Acre-feet

SAN FRANCISCO RIVER NEAR GLENWOOD, NEW MEnCO
+-ocation: Lat. 33-15'05", long. 10S052t4O", in NE~t sec. 23, T. 12 S.,

R. 20 W., a quarter of a mile upstream from hot springs and 6 miles
south of Glenwood.

D' A 1664ra:lna e rea: .. ' square miles.
Water ;

Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Total i

Year -

1914 '.37.6 f1915 .305.2
1916 177.3 I1917 104.5
1918 24.5 I1919 98.9
1920 72.1 *1921 33.4 I
1922 22.0
1923 42.0 I
1924 74.0

I1925 23.4
1926 5$.4

Y1927 60.4
1928 *2.2 2.2 1.9 1.9 2.5 5.0 3.4 2.9 1.0 2.8 4.1 2.3 32.2 Y
1929 2.1 1.9 2.0 1.9 1.8 1.9 2.1 1.4 1.1 2.7 5.5 3.3 27.7 II.
1930 3.0 1.7 1.8 2.2 2.0 7.1 8.1 2.3 1.3 6.7 5.1 3.6 44.9 11
1931 1.5 1.7 1.4 1.4 5.0 2•.3 7.7 7.0 1.5 2.6 8.2 7.3 47.6 t1932 3.4 2.9 3.4 3.0 27.2 *.36.9 <l'r16.0 *6.2 1.8 *4.0 *6.4 *2.4 ll,3.6
19.33 2.1 2.0 2.0 1.8 3.9 11.4 4•.3 3•.3 2.4 3.9 .3.8 .3.2 44.1
1934 3.0 3.4 3.0 1.9 1.7 1.2 1.1 1.1 0.7 1.7 9.1 2.8 30.7 Y
1935 1.5 1.5 1.8 4.1 3.8 6.0 .3.9 Z.6 1.7 1.1 4.4 .3.3 35.7

J1936 -2.2 1.9 2.2 1.7 3.3 5.2 6.8 2.8 1.2 2.1 2.8 3.8 36.0
1937 3.8 2.3 2.1 1.9 20.9 22.9 ll.6 4.5 1.4 1.7 1.6 2.6 77.3

f1938 2.2 1.7 1.7 1.6 1.4 6.1 2.3 1.7 1.8 2.5 2.1 4.3 29.4
1939 1.2 1.2 1.5 1.6 1.6 9.2 6.9 1.6 0.8 1.1 3.0 2.2 31.9
1940 2.5 1.7 1.7 1.7 3.7 5.2 ' 2.4 1.9 1.2 3.4 12.7 6.2 '44.3
1941 2.6 2.5 17.0 18.1 22.7 45.9 31.6 27.9 4.8 3.; 4.8 8.2 189.6
1942 6.1 4.7 9.6 6.6 4.7 8.8 9.5 3.5 1.6 1.7 4.1 1.8 62.7 JI
1943 2.0 1.9 2.3 2.3 1.9 2.1 1.4 1.6 1.2 2.4 3.1 ,1.7 2.3.9

t1944 2.7 2.0 1.9 1.8 1.6 2.1 1.3 1.2 1.1 2.0 3.2 3.9 24.8
1Ql..ti 1.8 1.8 2.0 1.~ 2.8 7.2 8.1.. '3.7 1.1 1.'5 15.6 1.6 39.6

14-45
Mean 3.8 2.4 4.6 4.6 7.4 12.2 10.4 4.8 1.8 3.8 ;.1 3.8 64.7 *

- Recn' ods
1946 2.1 1.6 1.9 1.6 1.4 1.4 1.0 1.0 0.6 1.8 6.5 5.0 25.9

~1947 3.e 2.0 1.9 1.7 1.3 1.1 0.8 1.0 0.8 0.9 4.6 1.4 20.5
1948 1.0 1.3 1.3 1.4 1.8 8.2 9.9 1.4 0.9 1.7 1.3 0.7 )0.9

* Estimated.
Y Records in reports or State Engineer of New Mexico except. (*).
y Geological Survey Water-Supply Paper 1049 except.. {*). .'
~ Geological Survey annual wat.6~ply·Papers. .



SAN FRANCISCO RIVER AT CLIfTON, ARIZONA
Location: Lat. :33°0.3'00", long. 109°17'45", in SWtSEk sec. 30, T.. 4 S., R• .30 E., at Railroad Boulevard

Bridge at Clifton, Si miles upstream trom. mouth..
Drainage Area: 2,789 square miles.
Water

Oct Nov Dec Jan Feb Mar Apr May june july" Augq t Sept " Total NoteYear

1914 .3.8 10.5 6.0 4.6 .3.7 9•.3 4.5 2.7 2.1 .30.4 18.0 1l.7 107•.3 •1915 .35.1 17.3 120.0" 68.8 69.8 131.4 " 134.0 .31.6 8.1 40.4 14.0 8.2 678.7
1916 5.6 4.8 , •.3 '*261.0 U6.8 100.0 39.9 22.8 3.6 8.4 21.7 19.6 *609.5 y"
1917 128.8 10.5 7.8 29.2 21.4 24.5 21.0 12.5 4.0 8.5 7.0 4.8 280.0 I

1918 3.2 3.7 4.3 4.7 5.~ 8.2 4..6 3.4 3.9 * ;•.3 * 6.4 * 1.2 * 54.0 t l1919 3.6 4.6 7.7 9.6 13.3 41.2 61.6 " 19.1 4.4 " 29.9 21.9 8.8 225.7
1920 6.1 7..1 22.5 18.7 65.4 30.7 31.0 15.2 6.5 4.4- 10.1 4.3 222.0
1921 .3.2 6.3 5.0 4.5 2.5 2.4 2.9 3.3 2.8 18.8 42.1 10.8 104.6
1922 4.2 4.0 5.3 ;.4 2.7 3.0 ;.4 3.4 2.2 .3.; 9.; 3.0 ;1.6" *1923 2.6 3.4 5.6 .3.6 2.3 9.1 ;.1 3.6 1.8 12.2 45.5 23.1 117.9 ,
1924 4.6 13.4 36.4 19.8 7.5 10..2 53.7 15•.3 3.6 6.4 6.3 1.2 178.4 I
192; 2.2 2.6 .3.7 3.7 1S 1.7 1.8 2.9 4.2 9.2 9.5 43.0 86.0 y!1926 8.3 4.7 5.3 ;.7 2.8 17.5 62.0 23.2 4.2 6.7 6.5 4.4 1;6.3

" 1927 * ;.0 * ;.7 *8.8 * ;.9 * 17.8 * 20.4 * 14.1 * 7.5,' * 2~6 * 7.7 10.3 27.1 *132.9 Tj1928 4.2 4.0 4.8 4•.3 7.5 13.3 7.1 6.3 2.2 10.2 13.5 3.3 eo.7
1929 4.6 4.9 4.5 4.4 4•.3" . 4.9 6.2 3•.3 1.5 7.2 31.5 13.9 91.2

I I1930 5.8 4.7 4.4 4.7 4.4 12.2 12.8 4.. 4 2.4 13.0 16•.3 5.4 90.5
19.31 2.9 3.7 3.9 .3 .9' 17..6 9.3 12.1 13..3 .3.0 7.8 20.4 26.0 12.3.9
1<)32 13.1 8.5 12.6 8.7 72.9 67.8 31.2 12.6 3.4 9.1 18.6 5.0 263.; yl
1933 4.4 4.0 5.2 ;.3 14.3 27.5 1l.1 7.8 ;.7 6.6 5.4 9.3 106.6 I
1934 * 6.4 * 7.5 . * 7.7 * 4.9 * 5.7 * S.3 * 4.3 * 3.0 * 1.4 * 3.7 *18.3 * 7.0 * 75.2 I I

I

1935 * 2.9 * 3.5 * 4.4 '* 11.0 * 9.2 7.3 3.; 2.2 8.9 9..3 * 85.8
l

*10.1 * 13.5 )19.36 .3.7 4.5 5.8 4.9 19.9 1.3.8 17.2 6.3 2.6 4.2 ;~4 10.0 98.3 t19.37 4.1 5.5 4.9 6.3 59.6 1,4.8 27.5 10.; .3.6 4.4 .3.9 8.1 183.2 t•

e
":r;I

~
'"

~
~»

~

i
i=l

~
~

e
Sheet 27 of 72

e
Table 6
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.t RecordsSub

'fable 6

LOWER COIDRADO RIVER BASIN

Stt"e8m now in 1000 Acre-feet

~-----------_-_.I-
e· e

"-Est.imAted.
!/. Geological Survey Water-Supply Paper 1049 except (*).
Y Geological Survey annual Water-Supply Papers.

e

SAN FRANCISOO RIVER AT CLIFTON, ARIZONA (Continued) Cf)

Locat.ion: Lat.. 3300.3100", long. lQ9017'45", in swisE! sec. 30, T. 4 s., R. 30 E., at Railroad Boulevard . ii
Bridge at Clifton, ~ miles upstream from. mouth. .~

Drainage Area: 2,789 square miles. ~

C')
t-I
Cf)

8

;
Water

Oct. Nov Dec Jan Feb Her Apr Hay June Jul3 Aug Sept Total NoteYear
1938 4.7 3.4 4.2 3.9 3.4 20.7 7.1 4.4 4.2 4., 6.0 8.4 74.9 !I
1939 2.2 2.7 3.5 3.7 3.8 15•.3 16.. 2 3.6 1.3 2.4 6.1 4.6 65.4 !1940 5.8 3.3 4.0 4.2 14.8 9..8 ,.6 4.0 3.1 3.9 17.9 13.0 89.4
1941 5.2 7.8 44.7 44.7 48.1 80..4 56.4 52.7 9.4 6.9 12.8 20.5 3a9.6 1t1942 14.8 9.1 26.2 15.9 1l.4 17.6 20.4 7.1 2.4 2.5 7.4 4.7 139.5
1943 3.5 3.3 4.4 4.8 4.3 1l.7 4.8 2.8 2.0 5.1 4.9 5.2 56.8 I1944 4.1 3., 3.8 3.9 3.6 4.4 3.7 2.8 1.5 3.5 6.2 10.0 51.0
1945 3.7 5.2 5.8 6.0 7.6 15.5 21.5 9.9 2.5 2.6 1l.O 2.7 94.0 t

14-45
io.4 161.4Mean 9.8 5.9 12.5 18.4 20.2 24.9 22.4 3.4 9.1 13.9 10.5

.~ ~

J5J46 ).9 2.9 )~6 4..4 3.4 3.3 2.5 2.0 1.1 3.9 9.8 8.4 49.4 Y.
1947 4.8 4.0 4.4 4.0 3.3 3.4 2.6 2.1 1.4 l.a 10.1 4.2 46.1 i/o1948 2.3 2.8 2.9 3.1 3.6 12..4 17.9 3.9 3.2 3.0 3.5 2.1 60.7

~



Table 6

LOWER COLORADO RIVER BASIN

stream F.l.ow in 1000 Acre-teet

Sheet 28 of 72

WJtLOW CREEK DIVERSION PROM BLACK RIVER, NEAR MORENCI, ARIZONA

LocatiJn: Lat. 33°24'45", long. 109°42'45", in swk sec. 23, T. 1 H., R.
25 E~, unsurveyed, on San Carlol Indian Reservation, just downstream
from end of diversion pipe line, 5.5 miles southeast ot pum~ing plant
(on Black River, 2,100 feet downstream from Freezeout Creek" 3 miles
northeast of Point of Pines, and. 29 miles northwest ot Morenci.

The entire flow consistsot Black River (head ot Salt Riwr) water which
is. pumped into headwaters· ot WUlow Creek (tributary ot Eagle Creek,
which is tributary ot Gila River) tor mining, metallurgical treatment
ot orea, and domestic supply 1n vicinity ot Morenci.

Divereions began April 21, 1945.

Water oct Nov Dec Jan Feb liar Apr May June July Aug sept Total .Note~l
Year I

r

194~ 10.05 0.87 1.07 1.06 0.95 1.01 5.01 !I
14-45

Mean 0.2

SUbsequent Recorda
1946 1.1 1.0 0.2 0 0 0 0 0.2 0.3 1.2 1.2 1.1 . 6.3 'rJ,
1947 1.1 0.9 0.6 0 0 0.6 1.1 1.1 .1.1 1.2 1.1 1.1 9.9 !rI,
19~ 1,1 1.0 0.6 0 0 O~, P.9 1.1 1.1 1.2 1.1 0.9 9.5 ~

Y Geolog1.ca1 SUrve;y annual Wat~Supply Papers. >
..

/
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LOWER COLORADO RIVEd BASIN

Stream Flow in 1000 Acre-feet.
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"GIlA RIVER AT HEAD OF SAFFORD VAIJ.EY, NEAR S01DMOH., ARIZONA
'Location: Combined discharge of Gila River and Brown Canal near Solomc>n'. .. The Gila River station is at

lat. 3:Z<>52 I , long. l0CJ031', inS~ sec. 31, T. 6 5., R. 2S E., 0~6 mile downstream from intake of
Brown Canal, 8 miles northeast of Solomon,amL about 13 mi.l.es downstream from San Francisco River.

Drainage Area: 7,95"4 square miles.
Water bct Nov nec Jan Feb Mar Apr May June July Aug Sept Total. Note

Year

1914 *25.1 *30.1 *26.6 *19.0 *22.1 *28.8 *16.0 *4.1 8.9 90.5 78.8 33.4 *384.0 +191; 90.1 46.8 360.6 134.9 2l3.6 263.5 238.4 . 66.4 1.8.4 72.5 43.3 21.0 1,569.5
1916 11.7 13.1 14.4 623.0 198.0 18.3.0 74.2 40.3 9.1 17.8 55.9 48.2 1,288.7 I1917 223.0 28.3 1.9.4 92.1 46.2 62.0 49.6 25.8 8.4 16.7 25.4 8.4 605.3
1918 7.0 8.5 10.8 1.2.4 11.1 22.9 10.4 7.1 6.1 11.8 14.1 5.3 127.5 t
1919 9.5 12.5 18.8 24.9 33.0 86.1 112.0 38.0 '9.2 72.7 69.5 22.1 508.3 i

I i1920 17.4 18.9 50.5 46.6 146.0 65.4 57.5 30.2 13.8 9.4 2:1.2 12.2 495.1 ~
1921 8.2 16.8 13.1 12..8 9.6 10.1 7•.5 5.9 5.5 45.2 141.5 26•.3 302.5 I1922 U.S 11.0 13.5 15 ..0 9.9 11.3 12..0 6.2 4.1 7.2 25.1 9.2 136.0
1923 6.5 9.4 14•.3 10..'6 9.2 23.1 11•.5 6.6 3.3 28.7 153.7 .5.3•.3 330.2
1924 12.6 34.9 80.3 49.2 20.4 25.4 98.0 30.3 7.3 14.5 13.9 5.4 392.2 11
1925 5.1 7~4 10.3 10.8 7.3 8.5 , 5.5 ;.1 8.6 21.5 25.1 97.0 21.2.2
1926 24.2 12.7 13.7 15.6 10.1 39.6 ll2.8 56.. 6 8.7 15.1 14.5 12.4 336.0
1927 13.9 15.3 21.2 16.0 42.6 45.2 27.4 14.4 5.0 17.5 30.8 45.8 295.1 t
1928 8.7 9.2 1.3 ..1 12.4 16.4 27.2 13.4 13.9 4.0 15.4 31.7 7.8 173.2 ,1929 10.3 13.4 11.7 11.0 10.0 9.5 9..0 5.5 3.1 30.2 91.9 31.3 236.9
1.930 18.5 12.8 10.7 11.0 9.8 31.6 27.2 9.7 4.6 34.1 65.6 14.9 250.5 I1931 6.4 10.2 1.2.1 11.2 57.5 25.6 34.8 35.6 5.0 1'1.3 63.1 54.5 333.3 (
1932 25.7 19.1 28.3 22.8 1.33.1 119.1 54.3 22.2 6.2 27.4 41.8 10.4 ~aO..4 I I1933 11.4 10.2 14.3 14.5 31.3 62.5 21.0 12.2 11.6 13.9 14.5 31.5 248.9
1934 22.0 11.0 19.5 12.0 8.4 13.0 10.0 5.0 3.0 24.0 65.0 27.0 219.9 [
1935 6.8 7.2 1l.0 28.5 36.0 35.. 0 . 16.0 10.7 4.9 3.7 22.1 28.4 210.3 t I1936 8.3 10.1 14.1 12.7 58.0 29.9 26.6 9.7 4.2 8.8 14•.5 21.3 218.2
1937 8.5 12.9 1.3.6 16.1 1.31..5 112.6 55.1 19.9 1.3 8.0 9.4 21.4 422.3 t }

"
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GILA RIVER AT HEAD OF SAFFORD VALLEY,- NEAR BOIDMOH., ,ARIZONA (COntir}ued) .
-Location: Combined discharge ot Gila River and Brown Canal. near Solomon. ' , The GUa River station is at

lat. 32052', long. lQ903l', in sEiNE! sec. 31., T. 6 B., R. 28 E., 0.6 mile downstream. from intake ot
Brown canal, 8 miles northeast of Solomon, and about 13 miles downstream from. San Francisco River.

Drainage Area:' 7,954 square miles .. ~
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Sheet 29A of 72Table 6

Subsequent Records

lDWER' COlDRAOO RIVER BASIN

Stream Flow in 1000 Acre-feet

* 'Estimated.!I. Geological Survey Water-Supply Paper 1049 except (*).
y Geological Survey annual Water-Supp1y Papers.

-
1946 15.7 7.8 9.2 12.2 9.7 8.5 5.5 3.7 2~2 t.>~'J ~9.0 ~o.8 U·!.2

W1947 8.4 12.5 10.7 U.9 7.8 7.2 5.7 3.7 2.7 2.7 27.4 12.9 00.6
1948 4.3 6.4 7.4 7.8 9.0 Z7.9 33..2 7.8 4.4 6.3 . 9.0 3.6 127.1 Y

. I ,

Water Oct Nov Dec Jan Feb }far Apr May June ,July I Allg Sept. Total . Note
Year

1938 10.3 8.8 12.0 1l.9 9.0 41.3 12.1 7.6 5.6 12.0 15.4 25.2 171.2 Y
1939 5.7 8.3 10.3 10.7 9.7 :n.2 25.5 6.7 2.5 4.3 1.9.1 14.3 1.48.3 A1940 29.3 8.4 10.5 12.5 47.9 32.7 14.3 7·4 7.0 8.2 I 30.7 22.1 231.0 I I

1941 10.5 16.7 92.6 123.4 125.8 175.8 103.4 10).7 17.6 13.9 IZ7.6 77.0 888.0
3111942 71.9 24.1 52.3 34.9 23.2 35.2 34.3 14.9 4.7 4-7 ' 16.4 24.1 340.7

1943 7.9 9.0 12.3 13.3 10.9 38.8 9.2 5.0 5.7 11.9 115.2 14.4 153.6 i

1944 8.6 8.0 9.8 10.2 9.3 8.4 8.3 5.7 ,3.1 9.5 27.7 '29.8 138.4
,~ I1945 9.8 14.4 15.2 17.9 22.8 36.9 43.3 20.0 4.8 5.4 i )0.5 5.5 226.5

14-45
45.91 48.0 .Mean 23.3 15.0 32.2 54.4 i 42.2 20.4 6.9 21.7 41•.3 26.9 378.2

"

~
-..0



Table 6 Sheat 30 of 72

LOWER OOLORADO RIVER BASIN

Stream Flow in 1000 Acre-feet

SAN SIMON .QlEEK NEAR SOIOMON ARIZONA
Location: Lat. 32°4810611, long. lQ9038119", in NW1NE-k sec. 25, T. 7 s.,

R. 26 E., 1 mile southwest of Solomon and 2* miles upstreamtrom mouth.
Drainage Area: 2 t 276 sQUare miles.

:1Water
Year Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Total No~~I

I

1914 23.5 A:'
1915 7.9 J,:
1916 17.1

I.1917 8.3
1918 5.3 I1919 16.3
1920 10.0 '.

1921 15.1 ,
1922 6.3 *1923 14.9

i 1924 4.8
I1925 9.1

1926 13.3
I1927 17.8

1928 16.0

11929 17.4
1930 "15.8
1931 0 0.7 19.0 4.6 *26.4 f1932 4.4 0.5 0.1 0.1 0.8 0.3 0.6 0.7 0 5.9 1.4 0 .14.8
1933 * 8.7
1934 *10.1 !I
1935 0 0 0,4 14.7 0.6 *16.6
1936 0 0 0 0 0 0 0 0 0.·1 4.1 5,,'7 3.7 13.6 i1937 0 0 0 0 0 0 0 0 0.2 0.8 0.7 0.9 2.6
1938 0.5 0 0 0 0 0 0 0 .1.1 1.0 2.0 1.0 . 5.6
1939 0 0 0 0 0 0 0 0 0 0.1 2.7 0.4 3.2

+1940 2.0 0.3 0 0 0.5 0 0 0 1.2 0.8 3.5 3.7 :1.12.0
1941 0.1 0.5 0.2 0 0.1 0 0.9 0 0 0.5 7.0 4.1" 13.4
1942 0.6 0 0.4 0 0 0 0 0 0 0.2 4.3 3.0 8..5 Y
1943 0.9 0 0 0 0 0 0 0 0.2 0.9 13.5 0.8 16.3

~1944 0 0 0 0 0 0 0 0 0 1.7 9.7 5.3 16.7
1945 0.2 0.3 0 0 0 0 0 0 0 1.2 6.4 0.2 8.3

14-45
0

Mean 1.2 0.1 0.1 0 0.·1 0 0.1 0.1 0.3 1.8 6.3 2.~ 12.4 *
. - .

1946 3.5 0 0 0 0 0 0 0 0 0.2 2.6 0.1 6.4 Yo
1947 0 0 0 0 0 0 0 0 0.4 0.2 2.7 0.7 .4.0

~1948 0 0 0 0 0 0 0 0 0 1.1 3.5 0.1 4.7

* Estimated.
1I Geological Survey Water-Supp1¥ Paper 1049 except (*).
~ Geological Survey annual Water..oSupply Papers.

70
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GILA RIVER AT CALVA, ARIZONA
Location: Lat.. 33°11'10", long. 110013 110", in eec. 5, T. 3 s., R. 21 E., unsurveyed, on San Carlos

Indian Reservation, at railroad bridge .at heac1 of san Carlos Rese~ir, It miles northwest of Calva•.
Drainage Area: 11,492 square miles. ' , "
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Table 6

LOWER COLORADO RIVER BASIN

Stream Flow in 1000 Acre-feet

e

Water Oct Nov Dee Jan Feb "Mar Apr Mq 'June "July Aug ;Sept Total Hote
Year

1914 282.3 t1915 1,526.7
1916 1,141.0
1917 503.2 I
1918 75.3 I1919 428.9
1920 434.6 ..1921 252.9
1922 46.a I1923 220.6
1924 320.0 I !~

1925 118.0
1926 211.1

t1927 2JY/.l
1928 92.9

Y1929 174.4
1930 17.6 11.8 10.2 5.0 3.2 18.9 14.7 4.7 0.7 43.5 71.; 8.4 210.2 r1931 1.0 6.5 11..5 7.2 ;8.9 U.5 20.2 29.8 0.8 3,.3 84.6 54.3 289.6
1932 34.; 16.6 30.2 21.5 134.4 n5.2 35.3 g.9 2.0 16.5 23.2 4.0 442.3
1933 3.8 6.; 12.8 12.4 24.7 ;0.9 7.0 3.9 1.6 2.0 1.1 22.4 149.1 11
1934 13..7 7.; 18.6 10.3 4.0 2.4 1.2 0•.3 0 14.1 66.9 21.1 160.1
1935 1.7 2.4 7.4 28.0 36.9 21.0 4.4 2.4 0.5 1.3 18.8 24.7 149.; t I1936 2.3 5.7 12.z,. 13..1 56.z,. 19.z,. 8.9 1.8 0.1' 2.1 6.3 21.8 1;0•.3
1937 2.3 9.1 7..7 17.7 124.6 104.1 .29.3 8.4 1.1 1.0 I.; 11.1 , 317.9

~
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~able 6

.IDiER COLORADO RIVER BASIN

Stream FloW' in 1000 Acre-teet.

* Estimated..
V. Geological Survey Water-Supply Paper 1049..
"y Geological Survey annual Water-Supply Papers.

e

GILA RIVER AT CALVA!I ARIZONA (Continued)
IDeat.ion: Lat. 33°U'10", long. 110013'1011

, in sec. 5, T• .3 s., R.21 E"!I unsurveyed, on San carlos
Indian Reservation, at. railroad bridge at. head of San Carlos Reservoir, 1i miles northwest of calva.

Drainage Area: 11,49Q square miles.
Wat.er --

Year Oct Nov Dec 'Jan "Feb Mar -Apr -May ·June -July -Aug -Sept. /fotal. Note

1938 6.8 6.1 9.2 ll.7 7.8 37~ 2.4 0.7 1.1 2.2 6.9 1.3.4- 106.2 11
m9 0.1 3.7 6.1 10.6 10.4 17.3 1.5.6 3.4 0 0 13.7 10.6 91.5 t1940 24.4 4.2 4.4 12.8 45.2 18.9 3.1 2.4 2.8 2.6 22.7 14.8 158.3
19U 5.4 13.7 75.9 149.0 133.5 176.5 84.1 96.6 8.6 4.9 19.7 36.2 8Olt..l
1942 112.7 24..8 53.9 35.2 22.9 21.2 13.3 6.5 1.2 1.0 6.5 15.2 314.4 .Y \
1943 3.2 5.7 9.2 12.2 1.2 34.7 2.4 0.6 0 1.2 16.3 9.8 102.; I

1944 2.2 2.3 4.2 5.8 4.0 2.6 1.6 0.8 0.1 1.2 18.5 37.3 80.6 ~ \1945 7.1 8.6 8.7 15.9 16.1 17.4 24.7 7.; 0.6 1.9 . 22.9 0.4 131.8
14-45 t

1.6. 14.7 tMean 18.5 11.1 34.3 47.1 42.3j 40.2 28.4 li.3 33.3 20.2 303.0 *

seauen' -

1946 8.7 0.9 1.5 12.4 9.5 5.1 1.1 (X,·3 0 1.4 6.9 7.8 55.6

~1947 1.4 6.5 2.0 9.5 6.2 3.4 1.0 0.4 0.1 0 10.6 4.6 45~7
1948 0.9 1.1. 1.4 4.3 6.3 20.1 16.8 2.1 1.5 2.5 6.1 0.4- 63.5

i\i



Table 6

LOWER COIDRADO RIVER BASIN

Stream. Flow in 1000 Acre-teet

SAN CARLOS RIVER NEAR PERIDOT, ARIZONA
.Locations Lat. 33°19'20", lone. 110026'50", 1rl Nw# aee. 30, '1'. 1 S., R. 19 E.,

unsurveyecl, on San Carlos Indian Resel"lat:1on, at highW81 bridge, 2 miles
downstream £rom San Carlos anci 2 miles upstream. from Peridot.- 

Drainage Area: 1,038 square miles.
Water

Oct Nov Dec aan Feb Mar !pr May 3une July Aug Sept total NoteYear
1914 0 0 0.1 0.8 2.9 1.9 *39.5

~1915 3.6 3.6 6.0 2.7 2.2 0.2 0.9 0.3 ·240.0
1916 212.0

+1917 26.5
1918 8.0
1919 92.0 I
1920 92.0
1921 31.5
1922 19.0 *
1923 16.5 I1924 21.5
1925 29.5

I1926 56.5
1927 24.5
1928 7.5 L1929 28.0
1930 0.5 0.6 0.9 2.5 0.9 13.6 0.7 0.3 0.1 5.2 11.6 0.2 37.1 A1931 0., 1.0 0.8 0.7 19.1 0.9 0.5 0.' 0.' 3.8 6.9 2.1 36.7
1932 0.7 4.3 7.5 2.9 29.' 2.9 0.6 0.4 0.1 1.3 1.8 0.1 51.9 I
193' 0.6 0.6 0.9 1.2 4.0 1.9 0.4 0.' 0.1 1.0 0.5 5.3 16.8
1934 1.3 0.6 0.7 0.8 0.8 0.4 0.3 0.1 0.1 0.2 7.2 1.4 1~h9 !I
1935 0.3 0.; 0.9 14.9 36.2 11,7 6.4 0.3 0.1 1.9 12.3 2.1 87.6
1936 0.3 0.7 0.9 1.3 34.2 ,.1 0.9 0.2 0.1 0.4 1.8 0.6 44.5 111937 0., 0.5 1.1 4.0 33.2 2.6 0.6 0., 0.1 0.6 3.0 0.5 1.6.8
1938 0.2 0.4 0.8 0.8 0.6 9.2 0.4 0.2 O.l 0.7 1.4 0.9 15:Z1939 0.1 0.4 0.7 0.8 2.9 1.7 4.1 0.2 0 0.9 6.4 0.2 lSI t [1940 0.4 0.6 0.7 1.3 5.4 0.7 0.3 0.1 0.4 1.2 3.; 1.4 16.0
1941 0.4 3.2 33.8 .31.7 31.8 71.6 10.1 1.0 0.4 1.1 3.4 6.7 201.2 ill1942 1.4 1.; ;.4 8.3 1.8 3.2 0.9 0.6 0.3 0•.3 0.7 0.9 25.3
1943 0.7 0.8 2.9 8.9 1.7 9/1 0.5 0.3 0.3 0.1 2.2 2.2 30.3
1944 1.2 0.7 0.9 1.0 1.7 3.2 0.7 0.5 O.:d 0.2 0.7 2.2 13.2

+1945 0.6 1.1 1.1 1.4 1.3 7.4 1.3 O.S 0.3 0.4 1.7 0.2 17.1
14-45

o.'~ *Hem 0.7 1.2 4.4 9.6 14.2 8.1 2.7 0.7 1.6 4.6 2.5 . ~50.5
.~-

Subsequent Records
1946 0.4 0.6 0.9 2.4 0.8 0.7 0.5 0.2 0 1.1 ,.2 4.3 15.~ 'V.
1947 0.6 0.8 1.2 0.8 0.6 0.7 0.5 0.4 O.l 0 3.2 2.3 U.2

~1948 1.9 0.5 0.6 0.5 0.6 ,.0 0.6 . 0.1 0 1.1 1.3 0.2 10.4
* Estimated.
11 Geological Survey Water-Supply Paper 1049 except (*).JI ~logica1 Survey annual Water-Bupply Papers.
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GILA RIVER BELOW COOLIDGE DAM, ARIZONA
Location: Lat. 33010'15", long. 110<'31'45", in st4 sec. 17, T. 3 S., R. 18 E., unsurveyed, 2,200 teet

downstream from Coolidge Dam.
Drainage Area: 12,899 square miles.

Water act Nov Dec Jan Feb Mar Apr Hay June July Aug Sept Total NoteIYear
1914 *25.0 *29.3 *22.8 *18.4 *19.9 *26.6 *13.2 0.5 4~3 59.5 66.3 36.0 321.8 A1915 72.1 50.0 $17.8 207.9 285.2 219.7 m.5 69.5 U.5 55.7 30.7 15.9 1,766.5

t1916 4.1 4.3 13.6 776.7 189.1 176.2 64.1 24.8 3.4 5.4 l,.8.5 42..8 1,353.0
1917 199.2 26.3 21.4 113.7 53.5 47.6 28.7 9.3 2.1 11•.5 13.6 2.9 529.8 I1918 1.7 2.8 6.0 12.1 12.4 . 16.8 2.3 0.9 1.9 4.6 20.3 1.5 83.3
1919 2.2 5.2 21.5 18.2 36.2 67.6 106.6 25.6 1.7 111..4 100.9 2.3.9 521.0 I1920 21.1 28.6 98.2 68.7 191.S 55.2 28.5 8.9 2.9 .3.0 15~9 4.2 $26.7
1921 3.2 10.6 li.1 12.0 4.8 3.5 2.5 0.8 0.1 62.5 155.7 17.6 2E!4.4

t1922 3.3 3.' 6.8 17.2 5.2 3.1 3.2 0.9 0.3 4.8 15.9 1.1 65.9
1923 1.3 1.5 8.9 4.2 3.5 il.O 2.1 0.3 0 35.4 122.2 46.7 '37.1
1924 3.8 40.7 105.7 61.6 15.4 16.5 82.0 12.7 0.3 0.6 2.1 0.1 341.5 Y
1925 0.2 0.6 3.4 4.7 2.8 3.1 1.l. 0.5 0.8 2.6 18.8 108.9 147.5
1926 17.4 9.2 15.2 16.1 5.1 29.5 120.5 40.5 1..2 3.5 3.5 5.9 267.6

t1927 7.3 12.5 20.5 13.2 69.5 35.7 6.8 2.8 0.6 5.8 14.1 42.8 231.6
1928 3.9 3.8 11.9 9.9 ]J.O 10.9 2.9 1.4 0 6.,3 32.7 3.7 100.4 I1929 2.2 4.7 00 0 0 1.4 1.4 0.1 0 0 1.5 5.5 16.8
1930 9.9 5.4 2.4 0 6.1 9.2 28.9 26..1 36.3 29.3 27.9 ,38.1 219.6 I1931 li.4 4.6 2.2 2.2 3.3 14.8 33.0 32.8 36.3 47.5 20.7 15.2 224.0 I1932 5..3 2.8 0 0 0.1 18.1 35.6 35.7 36.5 43.2 36.2 42.9 256.4 I

I
1933 13.8 12.4 4.5 .3.6 4.0 28.1 40.3 40.2 47.5 52.0 54.5 34.1 335.0
1934 16.0 13.8 5.6 6.0 9.1 18.4 27.9 27.5 19.7 18.7 4.0 17.9 184.6 l1~~

11.4 4.8 3.5 0.4 2.9 4.7 21.5 25•• ~4.i) ~ 16.3 19.8 184.61.4.8 6.8 3.9 1.7 1.5 14.9 28.9 34.3 36.8 33.8 28.1 22.6 228.1 ,
1937 18.6 9.6 5.0 0.1 3.2 14.6 30.1 40.1 41.0 46.0 44.4 Zl.o Z'/9.7I .,

I Y
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Table 6 ~

• p

LOWER COlORADO RIVER BASIN

Stream Flow in 1000 Acre-feet

* From "Distribution of Wa.ters of the Gila River", 4th Annual Report. (1939) of Gila Water
Commissioner to U. S. District Court.

11 Geological SurveY" Water-8upply Paper 1049 except (*) in 1914.
"!I Geological Survey annual Water-Supply Papers.

GILA RIVER BELOW COOLIDGE DAM, ARIZONA (Continued)
~cation: Lat. 33~0'15", long. 110°,31'45", in swt sec. 17, T. 3 s., R. 18 E., unsurveye~2,200 feet

downst.ream. from Coolidge D8Dl.
Drainage Area: 12,aS.9 square miles.

e
t:

~
tx1

~
~

~
11
~..

I
>

It Record:Subs- Jeauen' -1946 1.1.5 7.6 6.9 1.4 6.9 11.' 10.2 10.2 1.2 . 0.1 1.5 5.8 74.0 .~
1947 4.4 3.7 5.3 6.4 6.1 8.9 U.2 0.3 0 0 3.5 10.1 59.9
1948 4.1 1.6 2..2 4.7 5.5 9.7 14.9 6.9 8.1 3.1 6:•.3 1.1 68.2 Y

Water Oct Nov ];lec Jan Feb Mar Apr May June J~ Aug sept Total Note
Year

19.38 24.3 17.2 10.2 11.5 7.9 11.2 2.3.7 22.1 23.0 11.2 13.6 13.8 l.89.7 !I
1939 6.5 2.3 4.9 5.8 4.0 13.8 22.5 15.4 6.7 0.3 10.5 9.7 102.4

A1940 li.4 10.7 12.0 8.9 9.6 16.9 18.6 17.8 10.9 8.5 19.0 16.4 .160.7
1941 7.1 W 5.3 1.3 0.8 0.6 6.9 .31.0 40.4 49.9 35.3 32.8 215.7 ,
1942 19.0 15.9 5.6 4.5 15.1 21.2 35.9 37.4 46.3 55.6 53.0 42.5 352.0 Y
1943 26.8 19~5 15.5 13.7 18.2 23.8 .37.4 43.6 50.7 50.6 29.6 ·.35.7 365.1. ,
1944 22•.3 19.1 U.8 9.7 7.3 l2.8 31.0 31.8 35.7 44.0 37.3 34.6 297.4
1945 22.2 1l.9 15.3 5.6 10.1 12.4 20.0 22.7 24•.3 29•.3 17.2 25.3 216•.3 Y

14-45
Mean 19.0 12•.3 .31.0 M.7 31.6 30.0 35.6 21.4 17.4 29.1 .34.7 24.6 .3.31.4

l
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Stream Flow in 1000 Acre-feet

SAN PEDRO RIVER AI PALOMIHAS, ARIZONA
Location: Lat. :no22 t 45", long. 110 06'45", in SEk. sec. 3.3, T. 2.3 S.,

R. 22 E., at highway bridge, 0.7 mile east of Palominas, 41 miles .
dOlmstream trODl international boundary, and 13 miles southwest ot Bisbee.

Drainage Area: 741 square miles.
Water .

FebYear Oct Nov Dec Jan Mar Apr 'May -June July Aug Sept Total Note

1914 90.9

~191; 87.5
1916 17.9
1917 49.4

J1918 10.8
1919 49.3
1920 24.6
1921 53.7 *
1922 18.3
1923 22.2

I1924 12.7
1925 23 •.3

I1926 64.8
1927 23.5
1928 7.8 11929 27•.3
1930 0.8 10QS ~12.0 2.1 *29.9 A19.31· 0.6 O.J 0.6 0.5 3.0 0.7 0.4 0.2 0.1 1.6 16.4 7.2 31~S

1932 3.6 0.8 1.7 3.1 1.5 1.2 0.6 O.l,. 0.2 6.1 6.5 0.4 26.1 t
1933 0.4 0.5 0.7 1.2 0.8 0.4 0.3 0.2 0.2 .3.4 2.1 3.7 13~9
1934 *17~7 !/
1935 0.1 0.1 1.8 10.0 3.7 *19~9 I j19.36 0.4 1.2 2.0 0.6 0.-5 0.3 0.2 0.1 0.8 4•.3 4•.3 8.9 23~6

i

19.37 0.4 0.4 0.5 0.; 0.4 0.4 0.3 0.2 1.1 3.6 2;.4 4.3 .37.5 V I1938 1.5 0.3 0.8 0.4 0.4 0.4 0.2 0.1 0.7 5.2 5.0 3.4 1fh4
19.39 0.3 0.3 1.; 0.5 0.3 0.2 0.2 0.1 0 $,6 17•.3 2.8 29.1 jl1940 0.3 0•.3 0.4 0.4 0.6 0•.3 0.2 0.1 0.6 2.9 2.3.5 1.6 .31.2
1941 0.5 0.5 0.7 4.4 1.4 0.9 0.7 0.3 0.1 *22.7 fl1942 11.4
1943 28.6 * \

!

1944 n.s * i
19k; 21.1 * \

14-45 ,

Mean 1.0 0.7 2.1 1.3 0.8 0.6 0.3 0.2 0.9 6.0 11.6 4.5 .30-.0 ** Estimated.
11 Geological Survey Water-Supply Paper 1049 except (*).
fI. Geological Survey Water-Supply Paper 879.
~ Geological Survey Water-SUpply Paper 899. .
hi Geologioal Survey Water-Supply Paper 929 except (*).

76
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LOWER OOLORADO RIVER BASIN
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!I

Stream Flow in 1000 Acre-teet

'SAN PEDRO RIVER AT CHARLESTON, ARIZONA.
Location: Lat. 31°.37'40", long. llOo10'30", in NEl;NEi sec. 11, T. 21.S.,

R. 21 E., in Spanish land grant ot San Juan de las Boqui1las , Nogales,
at highwaY' bridge 1 mile south of Charleston, and 8i n\11es upstream from
Babocomari River. Prior to Dec. 1, 1942, at eite limiles downstream. !

\

w;:: Oct Nov Ded 'Jan Feb "Mar 1pl' 'May 'June 'JuJ¥ Aug Sept Total flote

14-45
Mean 1.9 1.4 .3.9 2.5 1.6 1.4 0.8 0.6 1.1 11.3 19.8 8.3 51£.6

11 Geological Survey Water-Supply Paper 1049.
'fI Geological Survey lirmual Water-Supply Papers.

77

- -
1946 1.2 0.7 0.9 1.2 1.0 1.0 0.7 0.4 0.3 5.4 17.6 3.1 33.5 ~
1947 0.6 0.7 1.0 1.1 0.9 0.9 0.6 0.5 0.3 1.9 22.3 1.5 32.3

~1948 0.4 0.6 0.8 0.8 1.1 0.9 0.6 0.4 0.2 6.S 13.2 7.4 33".2----

-
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LOWER COLORADO RIVER BASIN

'Stream Flow in 1000 Acre-teet
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SAN PEDRO RIVER NEAR MAMK>TH ARIZONA
Location: Lat. 32°44', long. ll()039 t , in NEl sec. 18, T. as., R.17 E.,

at bridge on Mammoth-W1nke1man highway li Dl11es north of Mammoth.
Draina4 e Area: '1.607 sauare miles.
Wat.er

Year Oct Nov Dec Jan Feb Mar ApI' Mar June Ju17 Aug Sept Total Note

·..
1914
1915
1916
1917'
1918
1919
1920
1921
1922
1923
1924
1925 '
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939,
1940 :
1941
1942
1943
19144
1945

12.2 4.2 6.6 7.2
o 0 0.4 1.0
2.6 0.1 0.2 0.1
o 0 0.3 1.7
O.~ 1.8 3.2 0.9
o 0.2 0.5 1.0
O.S 0 0.3 0
o 0 O.E 0
1.6 0 0 0
0.4 0.3 ll.~ 8.5

o
8.8 3.3 0.5 0
0.8 0.1 0 0
o 0 0 0
1.9 l.~ 0 0
2.9 0 0 0
4.5 0,3 0 0
o l.~ 0 0
0.1 0 1,( 0
0.7 0 0 0
6.9 6.9 O.~ 0.2

•
14-45
Mean l.e 0.6 3.2 2.8 2.3 l.e o.~ 0 0.3 10.8 29.8 8.2 61.0 '*

* Estimated.
11 Geological Survey Water-SuPP17 Paper 1049 except ('*).
'Y. Geological Survey Water-8upply Paper 879 •
JI. Geological Survey Water-8uPP17 Paper 899. '
hi Geological Survey Water-SuPP17 Paper 929 except (*).'

------------
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.I.OWER OOIDRADO RIVER BASIN

Stream Flow in 1000 Acre-feet

ARAVAIPA CREEK NEAR FELDMAN ARIZONA
IDeation: Lat. 32°50', long. 110°381, in WI sec. 9, T. 7 s., R. 17 E., 6

miles upstream from mouth and 6 miles east ot Feldman. .
D ~ A "8 milra age rea: sQUare es ..
Water Oct Nov Dec Jan Feb Mar Apr 'Ha7 'June •July. 'Aug 'Sept ·Total Note
Year
1914 . 18.3 t1915 109.3
1916 19.8
1917 13.8

I1918 19.4
1919 35.1
1920 23.1 I1921 30.3 I1922 16.3 *
1923 16.2

f1924 14.4
1925 11.5

f1926 24.2
1927 24•.1 I1928 15.2
1929 16~1 'V1930 19."7
19.31 0.; 0.6 2.2 3.0 3.0 *27.·7 A1932 1.8 2.9 5.1 1.6 9.0 2.0 1.1 0.8 0.6 2.2 1.6 0.6 29.3
1933 1.0 0.8 1.7 1.7 1.4 0.9 0.8 0.6 0.5 2.9 0.6 0.8 l.30:7 ~
1934 .1.3 0.7 0.7 0.6 0.6 0.7 0.$ 0.4 0.3 1.7 2~6 0.5 10.6 11
1935 0.5 0.8 1.3 4.3 10.3 7.3 1.1 0.7 0.3 0.4 8.2 2.1 37j3

t.1936 0.7 1.1 1.0 2.1 ;.2 1.8 0.9 0.; 0.3 2.2 1.4 2.2 19.:4
1937 o.? 0.7 1.3 4.3 4.8 1.0 0.7 0.5 0.3 0.7 1.7 2., 19 •.2
1938 0.; 0.6 0.9 0.8 1..0 4.0 0.6 0.4 0.3 1.0 1.3 0.9 12,.3

~1939 0.4 0.6 0.9 0.7 1.0 0.7 0.; 0.3 0.1 O.s 2.9 0.9 9·.·5
1940 1.9 0.5 0.9 0.6 .2.6 0,6 0.4 0,3 2.4 0.; 2.4 1.5 14.'6 ~,
1941 O.~ 4.4 15.8 5,7 9.9 11.8 2.3 1.3 0.6 *57..9 W
1942 16.2 *
1943 15,.:9 *1944 13.4 * !
1945 ~'3.2 *.14-45.

2.'5 0.6 *Mean 0.9 1.1 4.0 2.3 3•.2 0.8 0,8 2.4 2.7 1.7 23.0
'. ,



o GILA RIVER Ar KELVIN, ARIZONA
Location: Lat. 33 06'1511

, long. 110°58'45", in~l sec. 12, T. 4 s., R. 13 E., at. Kelvin, 1000 feet down
stream. from Mineral Creek, 17 miles downstream from San Pedro River, and 19.5 miles upstream from Ashurst
Hayden Dam.

Drainage Area: 18,031 square miles.
Water l.Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Total °NoteYear

1914 12.2 30.2 26.1 20.2 18.0 9.6 2.2 0.4 3.9 120.6 141.7 53.8 438.9 11915 *75.2 48.2 *760.0 *.300.0 ~28.0 t<23J.S *Zn.9 7#.1 15.3 *94.1 66.7 19.2 2,246.3
1916 8.1 8.2 21.8 817.5 175.' 165.8 65.9 27.5 6.3 14.3 50.3 53.0 1,4l4.0 I
1917 212.4 30.9 18.0 107.6 49.1 44.5 4l8.5 15.0 2.7 33.4 37.0 10.7 589.8 t1918 2.6 3.4 6~8 17.4 16.5 49.5 4.4 2.5 3.4 4.5 39.3 1.8 152.1 t1919 2.4 6.2 24..9 2!J.7 59.6 69.6 113.8 25.3 2.6 212..7 157.5 31.9 736.2
1920 18.0 33.1 117.8 103.2 231.9 84.9 41.' 13.5 4.4 5.7 32.2 7.5 693..5 I1921 2.4 ll.O 11.8 15.0 8.3 4.4 2.7 1.0 0.3 .99.1 282.2 23.4 461.6

I I1922 6.0 5.4 11.6 22.1 10.8 6.8 5.3 1.5 0.3 *10.0 *36.3 6.4 122.5
1923 0.5 2.1 12.0 6..5 5.9 14.2 2.2 0.4 0.1 *47.4*197.1 57.3 345.7 • j
1924 6.1 40.1 115.5 72.4 17.3 20.1 79.4 15.2 0.7 2.2 8.4 0.4 377.8
1925 0.2 0.7 4.6 5.6 2.7 3.4 1.3 0.4 ;.9 12.3 31.; 109.3 1'n.9 1/1926 17.; 11.7 24.2 21.2 7.9 31.0 121.6 37.5 2.0 5.6 8.4 117.1 4OS.7 I1927 24.2 15.7 23..9 17.1 86.1 50.4 9.6 3.3 1.8 12.4 2;.4 54.4 324.3
1928 5.7 4.6 16.9 15.4 19.2 ll.7 3.2 1.3 0.1 9.9 57.2 6.Q 151.2 l1929 4.4 5.4 1.6 2.1 2.2 2.4 2.3 0.2 0.1 16.5 29.8 30.7 97.7

I1930 14.2 7.2 5.1 . 5.3 6.7 27.1 26.7 26.9 35.0 54.7 90.5 43.5 342..9
1931 12.2 10.8 5..3 5.1 34.4 18.4 .32.1 31.4 36.6 54.4 86.5 .36.2 363.4 I1932 20.5 12.1 16.7 9.7 25.4 25.9 .38.6 33.9 34.8 55.9 48.1 4.3.9 365..5 I1933 14.2 14.1 12.3 10•.3 10.3 29.1 40.4 39.3 46.8 ~-6a.6 56.0 41.9 373.3
1934 19.4 14.5 7.6 7.2 10.1 17.9 25.5 24.8 18.6 25.7 28.4 20.3 220.0 I1935 U.8 7..1 5.2 :11.7 24.2 19.8 24.2 25.5 34..2 38.8 90.0 U.s 334.3 1

1
1936 16.3 11.4 8.5 6.7 18.4 20.2 29.9 35.2 34.3 39.4 42.8 38.7 301.8
1937 20.8 ll.2 9.9 10.7 22..3 18.9 30.0 37.8 37.9 46.9 80.6 38.2 365.2 V I

~
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Stream Flow in 1000 Acre-teet

* Revisions listed :in Geological Sul'Ifey Water-Supply Paper 1119.
11. Geological Survey Water-Supp1y Paper 1049 except (*).
Y Geological Survey annual Water-SUppl.y Papers.
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Subseauent Record

GILA RIVER AT KELVIN ARIZONA (Continued)
;Location: Lat. 33006'15", long. 110058'45", in NWtNw'! sec. 12, T. 4 S., R. 13 E., at Kelvin, 1,000 teet down

stream from Mineral Creek, 17 miles downstream from San Pedro River, and 19.5 miles upstream trom Ashurst
Hayden Dam.

Drainage Area: 18,0!31 square miles.

-
1946 15.4 7.8 10.1 5.8 8.0 12.1 10.0 g.9 1.5 5.3 J.9.8 1;.3 120.0

~
I

1947 4.8 4.9 6.4 7.8 6.3 8.7 10.2 0.8 0.1 0.2 23.5 13.3 tr7.0

I1948 5.8 2.1 2.9 4.5 6..0 10.1 14.3 5.6 5.9 10.0 20.1 4.4 91.7

I
i

f l

Water
Oct Nov Dec Jan Feb Mar Apr June July Aug Sept. Total NoteYear Ma7

1938 Z7.2 17.9 12.6 13.4 10.0 20.1 24.0 22.8 21.6 15.2 29.6 19.6 234.0 !I
19.39 7.1 2.0 7.9 6.6 7.7 ]J.5 21.0 14.1 5.7 4.2 50.0 16.8 156.6

~1940 13.2 10.6 12.1 8.S 14.7 16..0 i7.5 16.8 13.0 12.5 68.2 20.9 224•.3
1941 8.5 10.0 61..4 39.7 34.7 59.7. 22.2 37.8 40.8 57.0 58.1 45.9 475.8 I
1942 22.8 21.8 17.1 13.7 18.3 25•.3 . 31.0 35.3 41.6 52.5 ;8..0 47.0 390.4 Y
1943 27.9 21.0 18.0 20.6 20.1 36.8 37.2 42.7 50.7 53.2 57.6 41.7 427.5

~1944 24.3 19.8 13.8 11..6 14.0 16.5 30.5 30.5 33.2 43.; 62.6 39.4 339.7
1945 24.5 15.1 17.9 12.0 ll.2 16..4 20.8 22.5 22.4 30.0 47.8 24.2 264.8

14-45
Mean 21.3 14.5 44.7 55.2 41.3 37.0 36.7 21.7 17.4 t 42.0 67.4 35.7 434.9

~
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stream. Flow in 1000 Acre..feet

SANTA CRUZ RIVER NEAR NOGALES, ARIZONA
l.ocation: 'Lat. 31020 t 40", long. ll0051 t 05", ill NW~ sec .. 18, T. 24 S.,

R. I; E., unsurveyed, in Spanish land grant of Buena Vista, 0.75 mile
downstream from international boundary and 5.5 miles east ot Nogales.

Dra.inage Area: 542 square miles.
IWater

Year oct Nov Dee Jan Feb Mar Apr Me.:v June July Aug S-ept Total Note

0.1 0.5
0.3 0.3 7.2 1.4 0.5 0.1 0
2.0 8.2 2.5 1.5 O.s 0.1 0.1
1.1 1.7 1.1 0.7 0.3 0.1 O.
0.1

1914 0 0.2 0.2 0 0 ..1 0 10
1915 0.2 0.6 *36.4 12.2 8.4 8.3 4.4
1916 0 1.0 1.6 2.7 2.3 1.8 0.$
1917 0.2 0.1 0.7 1.0 0.7 0.3 0.2
1918 0.4 0.7 0.5 0.8 0.9 O.s 0.1
1919 0 O· 0 0.1 0.7 0.1 0.1
1920 0.6 1.5 2.4 ,.5 1.3 0.6 0.3
1921
1922 0.7 0.5 0.8 1.0 O.s 0.4 0
1923
1924
1925
1926
1927'
1928
1929
1930
1931 0.1 .0.2
1932 1.9 1.6
1933 0.3 0.5
1934 0.8 0.1
193.5
1936 0.6 0.9
1937 0 0.3
1938 0.7 0.4
1939 0.1 0
1940 1.5 0•.5
1941 0.1 0.2
1942 0 0
1943 0 0.1
1944 0.1 0.1
1945 0 0.1

• • • •
0.2 0.3 0.2 0.2 0.2 0
0.1 0.2 0.1 0.1 0 0

1947 0.4 0.3
1948 0 0.1

S nta ..
11 Geologica.l SurveY' water-Supply Paper 1049 except (*).
~ Geological survey annual water-Supply Papers.

82 u_
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toWER COLORADO RIVER BASIN

Stream Flow in 1000 Acre-feet

·SANTA CRUZ RIVER AT TUCSON, ARIZONA
·Location: Lat. 32°13t1511 , long. 110058'50", in niNE! sec. lA, T. 14 S.,

R. 13 E., at Congr~ss street Bridge in Tucson.
Drainage Areal 2,1ge square miles.
Water Oct Nov ·Dec Jan Feb ,Hal' Apr *ay June .July Aug Sept Total NoteYear
1914 0 0 0 0 0 0 0 0 0 o.e 1.0 0 1.e A1915 0.2 0.4 55.0 10.4 U.2 3,1 0 0 0.. '" 0.6 0 0 80.9
1916 0 0 0 24.5 0.6 0 0 0 0 2.7 8.2 1.3 37,3 I
1917 0.1 0 0 0 0 0 0 0 0 e.5 10.4 9.3 28.3 I1918 0 0 0 0 0 0 0 0 0.1 0.2 4.6 0 4.9
1919 0 0 0.1 0 0 0 0 0 0 1;.4 9.8 2.2 27.5

J1920 0 0.5 0.5 3.8 0.2 0 0 0 0 0.4 1.8 0.7 7.9
1921 0 0 0.1 0 0 0 0 0 0 ;.2 23.6 3.2 32.1 J1922 0 0 0 0.4 0 0 0 0 0 4.1 5.5 0.9 10.9
1923 0 0 0 0 0 0 0 0 0 4,4 11.3 0 15.7 I1924 0 2.2 0.5 0.3 0 0.3 0.1 0 0 0.3 0 0 3.7
1925 0 0 0 0 0 0 0 0 0 1.7 2.7 2.5 6.9
1926 0.1 0.4 0 0.1 0 0 0.1 0 0 0.2 0.7 18.6 20.2 11
1927 o.~ 0.1 0.2 0 () 0 0 0 0 0.3 1.2 1.1 ~.l
1928 0 0 0 0 0.1 0 0 0 0 0.4 2.2 0.2 ~.9

I1929 0 0 0 0 0 0 0 0 0 4.8 8.5 11;0 24.3
1930 0 0 0 0 0.1 1.3 0 0.1 1.3 2.1 3.0 0.2 ~.1

l1931 0 0 0 0 4.~ 0 0 0.1 0.1 5.4 24.0 3.0 3Il.2
1932 0 1.3 0 3.6 0 0 0 0 0 6.7 3.1 0 14.7 ,,
1933 0.3 0 0 0 0 0 0 0 0 0.9 1.6 4.5 7.3 I
1934 O.~ 0 0 0 0 0 0 0 0 0.5 6.5 0.3 7.;
1935 0 0 0.1 0.4 0.) 0 0 0 0 1.2 8.3 10.1 20.4 I1936 o· 0.6 0.2 0.1 O.~ 0 0 0 0 3.7 3.'3 0.8 8.a
1937 0 0 0 0 0 0 0 0 0 1.8 5.4 1.1 8.:3 V I1938 0 0 0,1 0 0 0 0 0 0.4 1.0 6.0 0.1 7.~
1939 0 0 0 0 0 0 0 0 0 2.6 20.8 1.0 24.4 -

A1940 0 0 0 0 0.; 0 0 0 0.5 1.9 10.1 0.7 13.5
1941 0 0.1 0.1 0.6 O."J 0 0 0 0 0.7 2.1 1.3 5 '0 t

'-
1942 0 0 0,1 0.1 0 0 0 0 0 0.8 1.6 0.4 3.0 Y

1
1943 0 0 0 O' 0 0 0 0 0.2 1.9 6.e 2.~ 11.1

~1944 0 0 0 0 0 0 0 0 0 0.1 7.6 2.C 9.7
1945 o.~ 0.7 0 0 0 0 0 0 0 5.3 13.~ 0.3 20.8

14-45
0.] 0.1 16.iMean 0.2 1.8 1.4 0.5 0 0 0.1 2.7 6.7 2.5

Y Geological Survey annual Water-Bupply Papers.

.. RAcorch
1946 O.S 0 0 0.5 0 0 0 0 0 3.8 7:~ 2.f 14..8 ~
1947 2.3 0 0 0 0 0 0 0 0 0.5 2. O.~ 6.$

~1948 0 0 0 0 0 0 0 0 0 1.2 6.6 o.e 8.6
)/ Geological Survey Water-SUPP17 Paper 1049. ..
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):.,OWER COLORADO RIVER BASIN
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Stream Flow in 1000 Acre-teet

RILLITO CREEK NEAR TUCSON, ARIZONA
Location: lat. 32°18 1, long. 110°59', in sec. 23, T. 13 S., R. 13 E., at

Oracle Road Bridge, 4 miles upstream trom JDCuth and. 4 miles north ot Tucson.
Moved to site 1,800 teet downstream on July 19, 1945.

D ina 903 mil 916 mil tt Jul 19 1945ra Ita Art1la: square es; sQ,Uare es a er 7 , •
Wa~er pet ~ov pec Jan feb Mar ~pr ¥a;Y ~une ~uly ~ug Sept Total ~ote
Year ,
1914 0 10 0 0 0.8 0 0 0 0 2.; 2.9 2.6 8.8

A I
1915 0.1 1.4 106.8 21.4 2;.4 10.1 1.2 0 0 0 0 0 166.4 I
1916 0 0 0 37.1 2.2 3.6 0.1 0 0 0.9 7.8 0.7 52.4 J
1917 0 0 '0 1.7 0.3 0 0 0 0 5.1 2.9 0.6 10.6

I1918 0 0 0 0 0 7.8 0 4.2 0.5 0.1 0 0 12.6
1919 0 0 0 0 0.8 0.3 0.7 o. 0 30.8 4.1 0.; 37.2

t :
1920 0 2.4 2.7 4.4 11.6 2.3 0.6 0 0 0 2.0 0 26.0 I
1921 0 0 0 0 0 0 0 0 0 26.0 16.1 0.4 112.5

I \
1922 0 0 0 0.2 0 0 0 () 0.1 0.2 1.9 0.6 3.0 !
192.3 0 0 0 0 0 0 0 0 0 2.5 4.1 0.1 6.7 !
1924 0 0.3 5.2 0.1 0 0 0.2 0 0 0 0 0 5.8 I :192; 0 0 0 0 0 0 0 0 0 0.7 1.5 2.5 4.7
1926 0 0 0 0 0 0.2 0.6 0 0 0.1 0.1 1.0 2.0 111
1927 0 0 0.1 0.2 1.5 1.3 0 0 0 0 0.2 1.3 4.6 I

I
1928 0 0 0 0 0 0 0 0 0 0.4 0.8 0.1 1.3\ f

I,
1929 0 0 0 0 0 0 0 0 0 1.8 7.0 18.0 26.8, i

I
1930 0 0 0 0 0 3.3 0 0 0.2 3.2 3.2 0.7 10.61 I j

1931 0 0 0 0 5.5 0.1 0 0 0 0 6.3 0.1 12.0, I
1932 0.1 2.4 1.3 0.4 5.2 1.7 0 0 0 3.6 0.2 0 14.91 I 1

I
1933 0.4 0 0 0 0.2 0.1 0 0 0 0 0.1 0.7 1.5 ,

I
I

1934 0.3 0 0 0 0 0 0 0 0 0.7 0.9 0.3 2.2 i
1935 0 0 0 1.4 3.6 0.8 0 0 0 0.4 7.9 4.1 18.2 I

1936 0 0 0 0.3 0.9 0 0 0 0 0.3 2.1 0 3.6 t I
1937 0 0 0 0 3.0 0.4 0 0 0 0.2 0.8 0.1 4.5 t I
1938 0 0 0 0 0 1.9 0 0 0.1 0.1 0.5 0 2.6 I
1939 0 0 0 0 0 0 0 0 0 1.7 5.1 0 6.8 I
1940 0 0 0 0 0.3 0 0 0 0.4 0 7.1 0.5 8.3 I !

1941 0 0.2 12.8 2.7 4.4 7.0 0 0 0 0.2 1.8 0.6 29.7 I
19lJ2 0 0 0.7 0.5 0.3 0.2 0 0 0 0 0.3 0.1 2.11 y t
1943 0 0 0 0 0 0.6 0 0 0 '0 1.7 0.3 2.6\lJ
i~~

0 0 0 0 0 0 0 0 0 0.7 2.4 0.1 3.2 :
0 0.1 0 0 0.1 0.3 0 0 0 0.4 3.0 0 3.9 I

1.4-45"
16.81 .JMean 0 0.2 4.1 2.2 2.1 1.3 0.1 0.1 0 2.6 3.0 1.1

•

•
1947 0.1 0.1 0 0
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.LOWER COLORADO RIVER BASIN

.stream Flow in 1000 Acre-feet

.SANTA CRUZ RIVER AT RILLITO, ARIZONA
Location: Lat. 32°24'05", long. ll1000'25", 1n NE~SW~ sec. a, T. 12 s.,
. R. 12 E., 1 mile southeast of Rillito, 7-3/4 miles downstream from canada

del Oro, and 8-3/4 miles downstream from Rillito Creek.
in 3 523 milDra age Area: , sQ.uare eSt

water Oct Nov Dee Jan Feb Mar A.pr ~,. June J~ A~g s~pt T9tal N.ot~

Year . . . . .

1914 ll.4
A

191; 178.9
1916 69.0 t
1917 42.7
1918 U.l I
1919 67.0

I1920 21.3
1921 77.2

I1922 14.1
1923 22.5
1924 6.3
192; 13.5 *
1926 29.2
1927 6.5 I
1928 4.3
1929 62.6 I1930 15.7
1931 45.0

l1932 22.8
1933 10.7
1934 9.9 ,
1935 40.9
1936 11.7

t1937 11.3
1938 8.4

t1939 32.0
1940 0 0 0 0 0.7 0 0 0 0.6 1.5 16.3 1.1 20.2
1941 0 0~7 10.4 2.3 2.2 2.7 0 0 0 0.6 3.4 2.2 24.5
1942 0 0 0.3 0.1 0.3 0.2 0.1 0 0 0.5 1.; 0.9 '.9 }j
1943 0 0 0 0 0 O.~ 0 0 0.1 1.6 10.2 ;.3 17.6 t
1944 0 0 0 0 0 0 0 0 0 0.9 11.0 2.4 14.3

Y1945 0.4 0.4 0 0 0 0 0 0 0 6.0 17.2 0.1 24.1
14-45
Mean 0 0.2 4.7 2.5 1.3 0.6 0.1 0.1 0.1 ;.3 9.9 4.9 29.7 *

t rd

* Estimated.Y Geological Survey annual Water-Supply Papers.

Subsecuen Reco s
1946 0.5 10 0 0.,3 0 '0 0 0 0 3.8 9.S 2.4 16.8 tI1947 2.4 0.1 0 0 0 0 0 0 0

-

8;
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Tab1.e 6

.LOWER COLORADO RIVER BASD

stream Flow 1n 1000 ACl'Q-feet

,,' " SALT RIVER NrAR ROOSEVELT, ARIZ<JU.
Location: Lat. 'Yh7', laIlg. UOOSS', :1h NEk sec. 9, T. 3 N., a. 14 L,~, 100 feet. dolmstre8lll

from bIJ.dge on GJ.obe-Young high:waJ', a quarter of a mUe downstream. from Pinal. Creek, 1 m:il.eupst.ream.
from d1version dam for powr canal, 14 miles east of village of Rooseve1.t., and 17 mUes upstream from
RDosevel.t DIJID. .. "

Drainage Area: 4,~ square m.iles.

Water . . .
oct New Dec Jan teb !far ~ ifq June~ J'U11' Aug sept Total. NoteYeU' o. • ' "

1914 13.2 -15J 2f.9 ~.3 73.' 62.1 "63.4 26.6 15.' JO.4 65.1 44.2 459.0 11915 39.5 29.8 158.3 l4O.8 381.4 229.1 358.3 ZZl.o 73.1 89.8 37.0 23.0 1,593.1
1916 19•.5 22.3 23.2 983.3 2.58.1 513.3 256.5 108.9 48.8 28.2 l,2.6 56.0 2,360.7 t1917 86.6 Z'l.o 19.0 92.9 8'7•.5 73.5 142-9 74.3 28.4 29.5 'Z/.6 17.7 706.9
19l.8 ].4.2 14.7 ]4.9 16.9 24,.8 124-8 J,l.).2 23.1 17.4- 22.6 24-1 U.5 349.2

11919 11.3 ~,.5 18.2 1.5.6 54.8 100.3 %17.6 75.8 22.5 201..4 99.1 47.8 878.9
1920 28.9 .9 282.5 1.60., 5l.8• .5 172•.5 126.4 99.9 ,s.2 18.7 29•.5 17.S 1,621..1
1921. 18.0 . 29•.5 20.1 19.5 20•.5 24.3 18.9 17.9 13.' 43.0 m.s 61;..1 510.9 I1922 19.7 u...5 19.' 36.4 .57.8 122.6 U3.7 56.' 23.2 20.3 30.2 14-7 .52.9.1
1923 11.6 13.6 29.2 16.7 Zl.8 79.6 72.9 39.3 14.7 22.2 54.2 llO.2 492.0
1924- 25.0 59.9 200.' 73.6 . ;30.3 59.4- 188.1 67.3 22.9 15.0 1.6.2 11.7 769.9 M192.5 10.8 ll.7 3.3.7 l2..5 12.6 59.4 ;38.1 16.0 ll.6 1.5.9 3.5.2 53.4 290.9
1926 24.9 17.2 15.2 14-7 14-9 80.2 252.6 13>.8 27.6 ' 20.2 3'>• .5 19.4 . 628.2
1927 1.5.4 1..5.2 23.1 2L.5 2.52.6 Ul..4 128.4 80.3 .31.4 20.8 26.8 36.6 793.5

11928 13.7 12.7 15.4 ]3•.5 36.1 50.3 39.2 31.2 15.1 18.5 22.2 13.8 281.7
1929 1.5.6 1.5.6 1.5•.5 16.7 1.5•.5 40.7 102.0 26.8 12.1- 19.0 67.3 60.8 407.6

t1930 ~.7 1.5.9 1'.8 18.2 31.8 107•.5 98.7 36.5 16.8 3.3.4 .57.8 15.' 47J..6
1931 9.8 16.6 14.4 11.9 l4l.6 .50.2 77.4 60.5 1.5.7 19.1 58.0 71.8 547.01932 67.7 38..9 67.2 43.6 341.0 2l4.5 187.0 73.7 26.0 29.5 .50.2 .30.0 1,169.3 t193' 17.1 1.3.0 3.6.2 16.1 28.0 95.8 68.3 61.2 31.1 29~1 %1.9 22.7 426•.5

t1934 27.2 16.7 18.0 14.8 13.6 25.' 19.0 12.2 '7.2 ll.O 46.2 25.2 2,36.4193.5 U.1 1.2.2 12.9 52.8 127.' 1..58.4 187.4 67.5 39•.5 13.' 34.2 30.8 7JJJ.O t1936 1'.1 14.4 14-7 13.6 111.3 118.' 19'.9 69.7 21..2 l4.4 23.6 28•.3 637.1J.937 14-6 17.6 19.6 22.7 238.6 212.4 204.7 75.5 23.0 17.6 3.6.9 l4.6 877.8 Y

E
9
@.

§
!..
I
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:r..owm OOLORADO R.IVER BASIH

Stream Flow in l<lOO Acre-teet

lfciter Oct Nov Dec Jan Feb Mar Apr May "June duly Aug sept Total NoteYear
19.38 : 12.2 11.4 14.3 13.0 13•.3 127.7 49.3 Zl.O 1l.4 14.2 36.7 23.5 354.0 r1939 9.5 9.7 ]J.O 13.3 19.2 83.5 113.2 31.6 9.3 7.9 22.2 13.5 345.9
1940 11.6 13.1 12.3 14.8 33.4 ;:56.() 55.1 26.9 13.2 13.5 20.9 25.8 296.6
1941. 29.2 28.4 134.4 217.1 166.) 512.5 285.) )10.3 81.2 41.1 )6.4 33.7 1,925.9 I
1942 43.7 27.9 43.0 61.1 34.6 78.8 l36.4 57.7 17.5 12.9 24.2 17.0 554.8 Y
1943 15.8 14.) 19.8 55.) 50.6 171.3 98.3 37.3 12.6 10.1 23.6 19.5 528.5 I19~ 15.1 12.1 12.9 12.6 20.0 72.7 78.9 40.0 14.9 1l.3 16.1 21.9 328.5

V1945 17.3 14.9 15.4 16.8 30.3 100.7 153.2 71.0 15.8 11.9 31.0 11.7 490.0
14-45

Mean 22.1 22.5 43.2 70.5 96.0 128.7 130.2 67.2 24.1 28.5 42.0 31.5 706.5

~

SALT RIVER NEAR ROOSEVELT~ ARIZONA (Continued)
Location: Lat. ))~71, long. 1100 S5' ~ in N. sec. 9~ T• .3 N.~ R. 14 E.~ unsurveyed, 100 feet downstream

from bridge on Globe-Young highway, a quarter of a mile downstream from Pinal Creek, 1 mile upst.ream ~

trom diversion dam tor power canal, 14 miles east of village ot Roosevelt, and 17 miles upstream from. ~
Roosevelt Dam.

Drainage Area: 4,)06 square miles. ~

~

~
~
~..
e
~
1»'

Subsequent. Records-
1(}4o- 16.2 10.1 15.7 16.4 13.6 30.1 34.6 l.4.7 6.5 10.7 37.4 95.9 301.9 Y
1947 18.0 29.3 30.8 19.9 24.2 35.2 28.7 20.7 7.6 6.3 22.9 40.8 284.4 Y.
1948 43.2 15.4 18.2 16.5 21.5 66.1 186.6 49.4 12.5 12.7 16.3 7.1 465.5 II

~

JI Geological Survey Water-Supply Paper 1049.
Y Geological Survey annual Water-SUpply Papers.
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Stream Flow in 1000 Acre-feet

: .. .. TONTO CREEK NFilLR' ROOSEVELT" ARIZCliA
. o' 0'Loca.tion: Lat. 33 52t , long. 1.1.1 lS9 , in sec. 1.4, T. 6 N., R. 10 E.,
. 16 mU~s upstream from Roosevelt Dam and 16 miles northwest of village

of Roosevelt. " ... -
Drain~.ete ~a: SU aauare mUes.
Wa.ter Oct ~oy J)e9. Ian Feb Mar Ap:r, Mq June. July Aug sept Total
Year
1914 0.9 4.3 ~.4 "7,1 36~1 11.0 2..4 0.9 0.2 1,7 2.' 1.0 71.' 11915 1., 1.7 21:;2 37.2 61;..; 30.6 6.1 16.8 ,., 2.1 1.2 0.7 189.;
1916 0.4 0.4 2.1 165.' 14.5 a.? 6.4 5.3 2.4 0.8 6.4 6.1 222.0
1.9:1.7 4.4 1.2 :I.., :1.'.9 $.1 5.' 54.6 5.0 2.6 3.9 4.6 2.1 169.6 I1916 0.8 1.2 1.7 2~S '6.6 19.6 4.4 o.s 0., 2.; ,.1 0.6 lt6.1
1919 0.1 2..3 "6.9 ,., 35.2 20.6 U., 2.' 0.4 13.9 14.1 2.0 112.4 I1920 2.7 21.5 49.S 28.' 91.4 30.7 22., ;.9 1.4 0.9 12.5 1.2 266.6
1921. 1.6 4.5 1.7 1.6 '2.0 2.1 1.2 0.; 0.2 ;., 12.8 1.7 35.4 ,
1922 1.9 1.Q 8.8 22.' 38.9 60.6 13.' 4.8 0.8 2.9 ,.; 0.7 159.'
19~ 0.4 1.0 12.8 2.' 20.8 58., 6.2 1.8 0., 4.6 5.6 6., 120.4 I1924 0.2 8.4 75.0 23.9 ,.0 7.1 12.0 2.6 0.4 0.7 0.' 0.' 134.1
1925 0.4 0.2 ;.2 2..6 1., 9·2 2.8 0.7 0.6 1.S ,.8 8.4 36.7
1926 5.8 2.6 2.6 1.1 0.8 7.4 lO3.1 23.2 0.8 1.2 2.6 4.1 155.'
1927 1.5 0.2 12.2 1.2 84.7 15.6 9.7 ,.8 9.7 ,.2 ;.; 18.0 16,., ~:JI

1928 0.5 1.0 1.6 2.4 17.' 2.1 0.' 0.9 0., 1.' ,.8 2.2 ".7
1929 1.0 2.6 1., 2.; 7.9 11.4 29.' 1.8 0,7 0.2 4.1 1.4 64.2
1930 0.1 0,1 0.2 1.6 "0.9 15.2 ;.6 1.2 o.~ 7.' 4.5 0.7 '7.6

r1931 0.4 7.7 ..,.; 0.4 "".3 4.' 10.7 6.8 0.2 0.9 9.7 2.1 92.0
1932 0.9 15.8 31.8 18.4 13.4-9 23.8 9.2 2.' 0.5 2.3 4.3 0.8 225.0

I19" 2.S 1.0 3.5 6.9 "8.5 10.8 '.2 ,.0 0.4 1.S 1.' 2., 47.2
1934 2.6 1.0 1.6 1.1. ...);2 1.1 0.4 0.' 0., 0.' '.9 '.7 19.'

I1935 0.3 2.0 0.9 18.' ·a,)}i5 2S.3 11.' 2.4 0.4 0.5 ,.6 '.4 9'.9
1936 0.6 0.7 1.0 0.7 .1$~; 1'.9 9.6 1.1 0.2 1.0 4.' 2.6 54.2
1937 0.4 1.4 ,., 13.0 ';76;.'8 62.2 U.7 2.' 0.7 2.0 0.8 0.4 115.0 V
1938 0.4 0.2 0.' o.s .'~; ".1 1.8 0.; 0.5 0.2 2.8 2.9 44.7

~1939 0 0 '.1 2.6 8.1 9.3 ,.2 0.6 o.il· O.l. 2.1 4.6 3,.a
1940 0.2 0.2 0.; -1.2 4.' 1.1 1.3 "0.2 0.4 0.5 1.8 1.0 '12.'
1941 ,.6 1.9 ;6.a 40.0 53.0 U9.0 74.0 :36.0 2.S 2.0 '.4 1.2 "3.4 ~1942 1.6 2.6 9.1 lS.7 ,.1 "'.4 6.2 2.' 0.3 0.3 1.1 1.0 55.7
194' 0.' 0.7 2.9 19.0 9.4 '4.0 2.7 0.6 0.1 0" 1.5 0.5 71.9

~1944 0.4 0.4 0.7 1.0 22.0 Zi~o 1,.S 1,..2 0.4 0.' 0.1 0.4 a9.4
1945 0.3 0.7 1.0 3.2 6.3 .0 11.s 3.0 0.3 0.5 3.5 0.1 79.j"

14-45 .. N " .. . .. ,.

Mean 1.2 2.8 10.3 u..6 25.9 23.7 14.6 4.6 1.0 2.1 4.4 2.7 1107.9

tSub

i{ Geological Survey Wa.ter-Sup~ Paper 1049.
til. Geological surveY' Wate:r-Sup~ Papers 879 and 699. .
~ Oct, Nov, and De.o·are !'rom w.s.p. 929; ...o~ber JlM)nth&-are estimated.
W,Esti1l1B.ted.

... .. seau m' Beco 8 .' .. .. N .

1946 0.2 0.3 1.9 1.2 0.6 0.9 0.6 0.2 0 0.1 4.4 Z1.0 37.4 111
194'1 1.0 a.' 18.2 6.:3 2.a 2.3 0.7 0., 0 0 7.9 0.2 48.0

~.J..2~ ·0.4 0.6 5.. 2 1.1 .. 1.6 7.5 '.5 0.5 0 0.2 1.6 0 24.2.
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LOWER COLORADO RIVER BASIN

. stream Flow in 1000 Acre-feet

vmDE RIVER BEWW BARTIE'l'T DAH, ARIZC:!lA
1.oca;\:'ion: !.at. 33°411')01', long. lllo4Q'oon, in • sec. 6, T• .5 lI., R.7 E., 2l milea downstream. from

Bartlett Dam. and 3l m:ilea upstream trom Camp Creek. Prior to 1.942 at sitea .3 to 20 miles downstream.
Drai.nage Area: 6,159 square miles since Jan. 1, 1942. 6,62.0 square miles prior to ~925 and 6,180

square miles from 1925 to 1942.
Water 0

Year c

l<JUt ~
1915 20
1916 10
1917 44
1918 15
1919
1920 145
192L 14
1922 'Zl
192.3
1924 I 16
19Z
19:;6 47
19Z1 15
1928 17
1929 16
1930 10
1931 13
1932 13,
1933 18
1934
1935 I 1.0
1936
1937 I 13

~
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'"o

VERDE~ BEWtI BAR'lLE'l'T DAM, ARIZ<m. (Cont.inued)
Location: Lat. 3'fJ4B''P', long. III 40'00', in NEk sec. 6. T. 5 N., R. 7 E., 2'~ miles dOllDStream trom

Bartlett Dam and ~ miles upstream trom Camp Creek.. Prior to 1942 at sites 3 to 20 miles downstream.
Drainage Area: 6,159 square m.i.les since Jan. I, 1942. 6,620 square miles prior to 1925 and 6,180

square miles from 1925 to 1942.
Water; -

OCt Nov Dec Jan Feb Mar Apr Ha" June Jl.l1y Aug Sept Total NoteYear :

1938; 12.6 12.8 16.1 16.7 22.6 289.9 1.3.3 7.9 5.9 8.5 17.8 12.1 436.~ 1/
1939 i 10.0 12.0 2.3.9 18.3 18.8 49.5 23.6 7.9 . 5.1 5.1 18.3 57.6 . 250.1 •1940 ; 25.9 16•.3 23.9 18• .3 31.4 ~.1 20.4 9.5 5.4 9.0 17.) :tJ).4 233.9
19lal : .32.7 26.6 18.6 2S.7 ;ll87.4 .30]..4 287.2 . 39.7 58.7 50.0 ~.8 70.3 1.1.50.1 t
1942 : 14.1 14.4 6.4 3.6 9.6 49.1 /J3.4 44.) 51.3 3.3.8 il.O 7.9 29.3.9 zI
1943 ~ 8.8 12.8 10.6 19.8 24.9 58.4 57.9 44J".17 6.8 6.0 3.9 28.2 2S2.8 I1944 : 18.3 13.0 2.1 lB.7 13.4 59.6 102.1 43.9 53.6 34-5 47.9 .31.4 438.5

~1945 :. 11.4 1.7 Z7.2 17.2· 25.9 54.4 69.9 47.2 46.1 2,3.4 2JJ.6 44.9 395.9
14.-45

Jofsan, 18.2 2,3.0 34-9 M.3 103.8 106.6 72.0 22.2 13.4 18'.9 28.5 30.6 522.4

SUbsequent Records
191tb l 13•.3 10.1 14.1 15.6 17.5 16.0 ;36.1 19.6 8•.3 4.2 7.5 28.0 190•.3 ~a1 I
1947'; 6.0 7.4 28.5 12.9 25.8 .35.5 22.7 ]J.8 8.3 8.0 .3.7 19.1· 191..7 11 I
1948.i: 22.5 1.2.9 26.2 11.4 6.4 1il.4 55.2 15.9 14.4 6.0 8.1 17.4 237.8 l/ l

:. ~
.,

~:tli·

,'. 'J/ Geological SUrvey Water-Supp],y Paper 1049. Published as Verde River near McDowell and above
CaJap Creek. near McDowell, Arizona.

21 Geological SurveY;>amw.al Water-S\lpply Papers. Published as Verde River above Camp Creek~
near HcDowel1., until 1942. Records at the sewral sites are comparable. .

i
i
~
~

I
~...

I
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LOWER COLORADO RIVER BASIN
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stream Flow in 1000 Ac're-teet

DIVERSION FOR CITY OF PHOENIX FROM VERDE RIVER AT McDOWELL, ARIZONA
Location: Lat. :330.34', long. 1Uo40', in • sec. :30, 'l'.' N., R. 7.E.,

on canal, 2 miles northwest ot mouth ot Verde River, 3.9 miles downstream
trom intake, and 4.5 miles downstream trom McDowell.

Water is pumped trom int'i1tration galleries and shallow wells on right
bank ot Verde River in BE; sec. 6, T. 3 N., R. 7 E., three quarters ot

~. a mile downstream trom McDowell and. 61 miles upstream trom mouth ot Verde
River. Water is. used tor municipal supply ot Phoenix and is carried 29
miles to that city by pipe l:lne.

Df i bib . 1922:vers ons eaan n Fe ruarr . •
.Water Oct Nov Dec Jan Feb liar AT/I! Mar June Jul)' Aug Sept Total Note

YeAI'

1922 0.5 o.s 0.6 0.7 0.7 0.6 0.7 0.7 5.,2 ).
1923 0.6 0.5 o.S 0.5 0.5 0.6 0.6 0.7 0.8 0.9 0.8 0.7 7.7 I
1924 0.6 0.5 0.5 o.S 0.5 0.6 0.7 0.8 O~8 1.0 0.9 0.7 6.1
1925 0.6 o.S .0.,6_ 0.6 0.5 0.7 0.7 0.4 0.3 0.8 0.9 0.8 7.4 I
1926 0.4 0.6 0.6 o~c 6~6 0.7 '-O~8 '0.7 -0.8 1.1 O~' 0".7 ,... 8.5

t
_.....

1927 0.8 0.6 0.6 0.7 0.6 0.7 0.8 0.9 1.0 1.2 1.0 0.9 9.8
1928 0.9 0.7 0.7 0.7 0.7 0.9 0.9 1.0 1..1 1.' 1.2' 1.0 11.1

111929 1.0 0.9 0.9 0.9 0.7 1.1 1.1 1.2 1.2 1.' 1.4 1.4 13.1
19.30 1.2 1.0 1.1 0.9 1.0 1.1 1.1 1.2 1.2 1•.3 1.:3 1.2 13.:6
19.31 1.1 1.0 1.0 1.1 1.0 0.9 1,1 1.1 1.3 1.5 1•.3 1.2 1.3.6 I1932 1.3 0.9 0.9 1.1 0.9 1.1 1.2 1•.3 1.4 1.S 1.S 1.3 14.4
19.33 0.8 0.8 0.7 0.7 0.6 0.9 1.0 1.2 1.6 1.7 1.6 1.2 12~'e

I19.34 1.0 0.8 0.7 0.8 0.8 1.2 1.4 1.6 1.6 1.9 1.5 1.5 14.8 I

19.35 1.3 0.9 0.8 0.7 o.:f 0.9 1.3 1.4 1.7 1.7 1.3 1.3 14~0
t

!
1936 1.1 0,8 0.8 0,8 0.6 0.9 1.0 1,2 1.4 1.4 1..3- 1.2 12.5
19.37 1.0 0.8 0.7 0.7 0.7 0.9 1.2 1.4 1.6 1.6 1.8 1.3 13.9 '(1938 1.2 0.9 0.8 0.8 0,8 1.0 1.4 1.S 1.8 1.9 1.8 1.' 15.6
1939 1.3 1.0 0.8 0.8 0.8 1.2 1.4 1.8 2.0 2.2 1.9 1.3 16.5 if
1940 1.3 0.9 1.1 1.1 1.1 1.5 1.7 2.0 2.2 2.4 2.3 1.7 19.3

~
,

1941 1.3- 1.1 0.9 1.0 1.1 1.2 1.3 1.7 2.1 2.' 2.1 1.7 17.-e i
1942 1.2 1.1 0.9 1.0 1.1 1.4 1.S 2.0 2.4 2.5 1.9 1.5 18.5 VI
19~ 1.5 1.1 1.1 1.0 1.1 1.5 1.7 2.2 1.8 1.S 1.7 1.6 17.8 I I

.1944 1.2 1.0 1.1 1,2 1.1 1.4 1.6 2.1 2.3 2.4 2.4 2.1 19'.9 Y ,
.!2.45 1.6 1.2 0.9 1.0 1.3 1.5 1.8 2.3 2.2 2.' 2.0 2.0 20,.1 IJ
14-45

10~2Mean 0.8 0.6 0.. 6 0.6 0.6 0.8 0.9 1.0 1.1 1.2 1.1 0.9,
.'L Records

1946 1.5 1.2 1.2 1.2 1.1 1.8 1.8 1.9 2.1 2.2 1.8 1.9 19.7 ~ll1947 1.4 1.2 1.4 1.4 1.6 2.0 2.2 1.7 1.9 2.4 1.9 1.8 20.'9 v,
1948 2.0 1.5 1.5 1.6 1.5 1,8 2.3 2.6 2.4 2.6 2.5 2.5 24.~8 V ';

• ~ Geological Survey Water-Supply Paper 1049.

~
y Geological Survey Water-Supply Paper 879. '

Geological Survey Water Supply Paper 1009. '
Records furnished by Ba1t River Valley Water Users' Associat.ion.

,. ,
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SALT RIVm AT GRANITE REEF~ ARIZ<IU Y
Location: Lat. 33°31' ~ long. lll.°42', about the center of sec. 1.3~ T. 2 N.,RJ 6 E.~ 2.5 miles down

st.ream from former Arizona Dam~ and 3.75 mi.J.es downst.ream from. Verde River.
Drainage Area: 12~907 square mil.es.
wat.er

0ct llov Dec Jan Feb Mar Apr May JlDl.e Jul.y - Aug .Sept 'Total. N~teYear
1914 62.4 1J).9 31.2 70.9 1'l6..~ 91.9 92.5 101.0 73.1 75.9 97.9 94.8 1,008.5

A-1915 50.3 41.7 76.9 98.0 152.0 175.0 222.0 4ll..o 135.0 US.o 1)0.0 U8.0 1~747.9
1916 97.8 70.8 54.4 1250.0 616.0 833.0 3~.O 164.0 140.5 l48.0 124.0 166.0 3,991.5 r1.917 107.0 70.6 ltS.O 105.0 106.0 164.0 406.0 166.0 151.0 162.0 127.0 139.0 1,7.51.b

t1918 114.0 76.6 58.3 56.4 70.5 309.0 U5.0 151.1 1.49.0 136.0 l43.0 152.0 1,560.9
1919 8'/.9 53.5 41.2 J.I).4 74.1 125.0 139.0 129.0 136.0 l88.0 1.50.0 118.0 1,282.1 t1920 83.5 191.0 152.0 186.0 877.0 .291.0 22a.0 134.0 134.0 ]-52.0 155.0 131.0 2,714.5
1921. 64.2 61.6 46.9 49.3 67.7 m.o 97.7 106.0 ill.O 133.0 169.0 -119.0 1;1J9.4 I1922 7S.5 55.2 114.0 182.0 1.72.0 250.0 1Z{.O 128.0 124.0 137.0 137.0 -131..0 1.,63.5.7

J
19~ 68.7 46.0 81.7 53.7 75.3 1.56.0 121.0 125.0 118.3 ll6.0 l24.0 196.0 1,281..7
1.924 58.2 72.9 244-0 72.0 60.3 78.7 142.0 134.0 -155.0 174.0 !SS.3 157.0 1,5)6.4 yl1925 63.3 39.6 39.9 31.•.3 47.8 86.2 97.7 8?5 87.1 105.1 81.8 132.0 899.3
1926 52.0 34.8 30.4 ~.1 32.7 72.5 275.0 81.6 105.0 112.0 94.9 l.28.0 1,042.0
1927 54.4 49.6 49.5 48.3 467.0 151.0 84.6 93.8 96.5 117.0 102.0 1.77.0 1,490.7 f1928 73.7 52.2 .38.1 38.2 106.0 105.4 94.2 105.0 131.0 147.0 116.0 142.0 1,ll,8.8
1929 50.4 37.0 23.3 --25.6 37.1 1fYl.O 163.0 89.1. 93.9 90.0 81.5 m.o 928.9 t1930 54.3 37.7 lS.9 21.5 31.9 92.6 57.6 59.2 89.0 83.2 86.0 129.0 760.91931. 49.3 51.2 24.9 18.4 176.0 64.3 62.6 77.7 87.5 99.5 76.3 105.0 892.7 t1932 73.1 56.4 60.2 33.9 393.0 225.0 91.3 110.0 112.0 llO.O 105.0 ~.O 1,515.91933 61.2 62.1 31.4 31.2 33.8 81.3 72.1 84-3 99.6 114.2 95.7 121.0 887.9 I1934 88.8 58.3 29.4 49.0 42.4 76.2 84-2 74.9 78.3 95.2 68.7 117.0 862.4 \1935 68.6 40.6 22.5 62.8 lZl.4 118.8 100.1 86.1 109.0 ~.9 88.4 11;.6 1,060.8

~
I
I

1936 80.1 52.7 39.6 40.1 46.9 94.9 109.6 107.5 123-4 123.3 105.9· 131.9 1,055.9 \
19Y1 73.7 57.8 35.1 2B.8 )60.9 253.1 129.8 130.4· W.8 160..4 170.8 150.0 1,674.6 1

~
f-3

i
~

~
t;J

~
;..
is
~
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LOWER COLORADO RIVER BASIN

Water
.tan Feb :Mar june

. .
Year Oct Nov Dec Ipr May July Aug Sept Total Note

1.938 7S., 4$.1 29.3 2!l.0 36.3 313.4 105.5 106.1 121.6 129.0 121.4 134.6 1,250.6 A
1939 72..6 49.3 30.7 19.2 30.' 75.6 84.6 81.0 84.8 92.2 81.0 65.8 767.3 I1940 63.3 43.3 4.3.1 22.7 30.3 82.3 73.5 64.4 67.9 70.9 47.9 49.1 658.7
1941- 35.8 31~7 33.0 28.6 187.3 302.7 431.4 389.7 154.2 143.8 149.0 160.8 2.048.0 zI
1942 78.4 59.1 36.4 26.9 65.7 93.9 101..2 119.6 136.8 133.2 114.7 115.5 1,081.4

I1943 77.7 53.5 52•.3 2.3.6 46.1 81.1 105.1 117.1 119.9 115.6 67.4 m.7 97.3.1
1944 87.9 64.8 34.7 29.0 32.6 66.3 114.3 97.5 122.1 1ll.5 10.3.3 131.6 995.6
1945 92..0 .37.1 54.8 18.5 42.9 .70.1 98.3 108.8 116.3 101.5 88.9 l44.1 97.3.3 V

14-45 .
)Jean 71.9 56.2 53•.3 87.9 1SO.7 162.5 143.2 125.6 115.2 123.0 112.2 130.1 1,.331.8

.tI.l

~

i
~

I
i
~..
~
~909.2 Y.

715.8 11
692.6 Y
806.9 Y
750.4 .

89.4
75.2
86.2

105.0
85.4

74.9
55.4
69.5
95.6

Subsequen't Records

71.3 51.8 15.0 55.3 99.5 91.4 95.5 102.3 7'~99
38.3 66.7 .35.1 47.6 72.9 72.3 55.8 65.3 58.0
30.0 43.6 20.0· Zl.6 64.1 92.9 66.6 71.9 67.0
35.6 30.4 7.6 27.2 96.4 9l.6 76.9 87.' lO2.4
35c4 26.8 20.1 .31.5 14.3 9.3.2 61..0 Ita.]. 82.26 ~ .-,n r '1L "I 'I'" ft ....... or,.. '''1''' ;;.c.. .......

JI These records are computed as the sum or 'the total diversions by the two canals at Granite
Reef Dam and the spills over Granite Reef Dam, and represent the total flow of Sal'.t River
iJmnediate~upstream from diversions at Granite Reef Da:m.

ZI Records .f'um1shed by Sa1.t River Valley Water UserstAssociation.

stream Flow in 1000 Acre-feet

S·ALT RIVER AT GRANI'IE REEF DAM, ARIZONA (Continued) }/
l.ocation: Lat. 33°319 , long. 111°429 , about the center of sec. 13, T. 2 H., R. 6 E., 2.5 mUes down

stream from former Arizona Dam, and '.75 miles downst.reamf'rom. Verde River.
Drainage Area:.. 12,907 square miles.

~.
i.

J;/

\2
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stream Flow in 1000 Acre-feet

e
§
>'

tj

DIVERSIONS FROM SALT RIVER AT GRANITE REEF DAH, ARIZONA 11 =t
Location; Granite Reef Dam, lat. 33°31', long. lUo42', about the center of sec. 13, T. 2 Nell R. 6 E., !

2.5 miles downstream from former Arizona Dam, and 3.75 miles downst.ream from Verde River. H

~

iWater Oct Nov Dec Jan Feb -,r Apr ~ June July AUg Sept Total Note
Year
1914 60.9 35.4 29.1 41.7 51.4 74.0 87.0 98.1 71.S 74.2 95.1 93.2 811.6 &
1915 47.0 38.7 27.6 15.2 31.3 90.9 101.2 122.3 120.2 129.1 117.3 133.8 954.6 1\
1916 94.9 67.9 42.4 39.6 59.1 98.9 118.2 140.7 140.5 145.4 ll9.4 89.2 1,156.2 ,
1917 86.4 70.6 43.5 15.9 39.8 1Cfl.9 96.9 124.4 150.4 l44.3 ll6.9136.3 1,133.3

.. . 128.4 l42.3 I I
425.4 101.7 9
147.9 130.9 0 t
88.8 114.4 6

132.6 129.2 0
122.s. l24.4 8 Y
188.3 156.8 ".
81.7 107.3 5
94.9 123.4 7,

100.5 116.4 I
115.6 138.4 8 I

SO.5 129.6 0
77.8 128.0 8'
74.2 104.6 1

104.7 145.7 0 I
95.7 120.5 7
68.5 -- I ~ ) I
88.3 J ~

102.8 J ~ t
170.) J Y

CI1

~

~ I ~!~~ I 1~.~ I ?~ ..~ I ~?~ I ~~.~ I ~.~ I ~.! 1~~·?I ~~!.! I~.~ I ~~~.~ I ~~.41l42·31 1,267.91 I I ~
~

~a
I
~..
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stream Flow in 1.<XX> Acre-t~et

DIVERSIONS FROM SALT RIVER AT GRANITE REEF DAM, ARIZONA (Continued)'1/
Location: Granite Reet Dam, lat. 330)1' J 1.ong. lll.°42' J about the center ot sec. 13, T. 2 N., R. 6 E.,

2.5 miles dO'WBstream from .tomer Arizona Dam, and 3.75 miles downstream from Verde River.

-~

~
i
tn

Water
~ Noy Dec Jen Feb Mar A'pr May June July AUg Sept Total NoteYear

1938 78.1 48.0 29.3 Z7.0 36.3 96.5 lOS.5 106.1 121.5 128.9 121.2 1.34.6 1,033.0 Y.
19349 72.6 49.3 30.4 19.2 30.3 75.8 84.6 81.0 84.8 91.8 80.0 57.1 756.9 "Y
1940 6.3.3 43.3 43.1 22.7 30.3 82.3 73.5 64.4 67.9 70.9 47.9 All.9 658.5 ~1.941 35.8 31.7 17.7 26.1 -59.6 42.7 103.2 150.5 154.2 l42.6 l48.2 159.8 1,072.1 I

1942 78.4 58.7 ,36.3 25,,6 65.7 9.3.9 100.9 119.6 1.36.8 133.0 l.l,4.7 U5.1 1,en8.7 bI
1943 77.7 53.5 52.3 2.3.6 46.1 80.6 105.0 U7.0 119.9 115.6 64.3 11.3.5 969.1

V19.1t4 ffl.9 64.8 .34.7 28.9 .32.1 66.3 114.0 97.3 1.22.0 111.3 103.3 1.31.5 994.1
1945 92.0 37.1 54.1 18.4 42.9 69.1 98.3 lal.8 116.3 100.1 88.8 l44.l 970.6 5/

J.4-4~

68.4 ,32.6 30.6 47.8 88.1 98.5 106.1 114.5 US.S 106.4Mean 47.1 120.8 979.7

~v.

'40 Ivu.1947 7.3.2
1948 5.3 ..2

71.3
38.3
30.0

51.
66.4
43.0

lS.O
.35.0
20.0

);..2
47.5
-zT.;

i
~
~

~
~

~a
I
~..

Records show net; diversion which was computed as the sum 0 f the diversions near head of the two
canals less not returned to river fl'OJll'the canals by wasteways between 'the dam and irrigated lands.

y Geological Survey Water-SuPPly Paper 1049. .
JI. Geological Survey Water-Supply Paper ~9.. -
II. Geological Survey water-Supply Paper 1009. -
Y Comput.ed trom records furnished by Salt River Valley Water Users' Association.

~s
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Stream Flow in 1000 Acre-teet

SALT RIVlm BELOW GRANITE REEF DAM, ARIZONA !I
'!'he record for this station i8 computed from. records obtained at other stations.

~

i

~
t-i

9
I
I
i
~

Ie

water Oct Hov Dec Jan Feb Mar Apr May June Ju17 Kug Sept Total Not.e
Year
1914 1.5 5.5 2.1 29.2 124.6 17.9 5.5 2.9 1.6 1.7 2.8 1.6 196.9 J..1915 3.3 3.0- 49.3 ·;82~8 120.7 84.1 120.8 288.7 14.8 8.9 12.7 4.2 793.' I1916 2.9 2.9 12.0 1,210.4 556.9 . 734.1 208.8 2'.' 0 2.6 . 4.6 76.8 2,835.'
1917 20.6 0 4.5 89.1 66.2 56.1 309.1 . 41.6 0.6 17.7 10.1 2.7 618.3 ,1918 0 0.1 0.8 16.1 22.0 226.1 1.3 0 0.4 1.9 14.6 9.7 293.0, 1919 0.2 5.4 17.3 17.0 39.5 '0.4 19.6 0 0.' 81.6 24.6 16.3 252.2
1920 34.5 ~59.8 137.6 161.4 844.0 215.8 109.2 21.9 0.9 0.2 7.1 0.1 1,692.5 I
1921 20.9 32.8 18.3 6.5 0.4 0.5 0.2 0.8 0 6.6 80.2 4.6 171.8
1922 18.7 14.9 82.2 154.0 120.5 167.6 12_9 2.4 1.4 0.9 4.4 1.8 581.7 t1923 0.1 1.1 54.4 2.3 21.6 53.6 2.3 0.8 0 0.6 1.5 71.6 209.9
3.924 0 58.6 219.5 32.5 0.6 1.1 9.9 2.0 0.4 0.4 ° 0.2 325.2 Y1925 0.7 0 3.3" 0 0 0.1 0.9 ° 0 0 0.1 24.7 29.8
1926 1-4 0 0 0.2 0.3 0.2 220.1 0 0.4 0.1 0 4.6 233.3

t" 1m 0 0 26.9 10.9 400.7 29.9 0.4 0.2 0.6 0.7 1.5 60.6 532.4
1928 0 0 0.2 1.2 39.8 0 0 0.1 0.4 0.3 0.4 3.6 46.0
1929 0 0 0 0.1 0 6.2 71.2 0 0 {) 1.0 1.4 79.9 I1930 0 0 {) 0.9 {) 7/3 0 () () 0.7 8.2 1.0 18.1
1931 0 1.6 0 0 128.5 0 0 0 0 0 2.1 0.4 132.6 t1932 0 3.4 16.4 0.8 331.6 88.9 0 0.5 0.3 0.4 0.3 0.3 442.9
1933 0 {) 0 0.4 0.1 0 {) () 0 0 0 0.5 1.0 ,
.1934 1.5 {) 0 0 {) 0 0 () 0 {) 0.2 0.2 1.9 ,
1935 0 {) 0.2 li.3 57.6 34.2 8.5 0 0 0 0.1 0 111.9
1936 0.1 0 0 0 7.3 I 0 0 0 0 3.6 3.1 0 14.1 I
1937 0 0 0.3 1.5 281.5 150.4 2.6 0.1 0.9 0.5 0.5 0.2 438.5 Y

.~

0.
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LOWER COLORAOO RIVER BASIN

Stream F.l.ow in 1000 Acre-feet

SALT RIVER BELOW GRANI'l'E REEF DAM, ARIZONA (ContiIlled) Y

'e

Sheet 49A of 72

~

The record for this station is c<DpUted from records obtained at other stations.

Water O.ct Nov nec Jan E.eb )far Apr )(ay J:une J:uly Aug Sept Total Note
Year
19.38 0.2 0.1 0 0 0 210.9 0 u o.~ o.~ , 0.2 0 217.0 f19.39 0 0 0.3 0 0 0 0 0 0 0.4 1.0 8.7 10.4
1940 0 0 0 0 0 0 0 0 0 0 0 0.2 0.2
1941 0 0 15.3 2.5 JZ1.7 2W.0 ~28.2 239.2 0 1.2 0.8 1.0 975.9 Y
1942 0 0.4 0.1 1.3 0 0 0.3 0 0 0.2 0 0.4 2.7
1943 0 0 0 0 0 0.5 0.1 0.1 0 0 3.1 0.2 4.0 I1944- 0 0 0 0.1 0.5 0 0.3 0.2 O.l. 0.2 0 0.1 1.5
1945 0 0 0.7 0.1 0 0,,4 0 0 0 1.4 0.1 0 2.7 Y

14-45
Mean 3.5 9,,1 20.7 ' 51.3 102.9 74.4 44.7 19.5 0,,7 4.2 S.8 9.3 352.1

SubSeQUent Record
1946 0.2 0 0 0 0.1 0 0.1 0.1 0 0.1 0 2•.3 2.9 gf
1947 0 0 0.3 0.1 0.1 0 0 0 0 0 0.4 0•.3 1.2 Y
1948 0 0 0.6 0 0.1 0.1 0 ' 0 0 0.1 0.2 0 1.1 Y

}/ This record is comprted as the sum of spills over Granite Reef Dam and water returned to the
river from the canals by wastewaY's and sluicing between the dam and irrigated lands. These records represent
the total flow of Salt River at Granite Reef Dam less net diversions for irrigation.

Y Complted fran records p.tblished by the Geological SUrvey and records ftlrnished by the Salt River
Valley Water Users' A.ssociation.
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Table 6

tOWER COLORADO RIVER BASDl '

Sheet 50 .r 72

Stream Flow in 1000 Acre-feet

, , AQUA FRIA lttVER AT LAKE PLEASANT DAH, ARIZctlA
Location: Lat. 33°~lt, long. U,2016', in NW1: ~eo. 21, '1'. 6 N., a. 1 E., at

left upstream end of Lake Pleasant Dam, 24* miles upstream from New River.
Drainage Area: 1,459 square miles.
Water

OCt Nov Dec Jan reb Mar Apr Ha7 'June 'Jul7 'Aug Sept TotalYear
1914- 1.0 :3.0 0.4 7.8 55.2 1.6 1.' 0.1 0.1 :3.2 0.1 3.8 77.6 ~
191; 2.7 0.4 10.1 152.1 liS.3 9.2 2.5 9.9 0.6 ;.4 6.4 2.4 2;0.0 A
1916 0.2 2.3 1;.0 701.8 33.'2 31.0 8.9 1.7 0.4 1.5 3.8 7.1 806.9 t

1917 12.4- 1.0 1.2 22.7 18.9 6.8 92.3 5.$ 0.9 6'.9 9.0 ~.6 240.5 .i
1918' 0.5 0.5 0.7 '.7 1.:3 13.; 1.2 0.2 0.8 0.9 22.1 0.6 46.0 .
1919 0.4 1.8 1.9 0.5 U.2 '.4 1.7 0.6 0.2' 22.4 1'.7 16.7 74.; V
1920 1.9 lSO.O 16.4- 80.4 1.28.9 22.4 7.5 4.' 0.7 2.1 U.3 10.1 466.0 A1921 1.0 4.4' 2.4 1.8 '.1 i.' 1.5 0.1 0.1 21.0 20.7 8.6 66.0
1922 :34.7 1.0 14.2 94.0 65.1 66.0 6.5 1.8 1.6 2.8 5.1 13.1 305.9 I

1923 1.' 1.4 ;.3 0.7 ~2 57.1 6.3 3.2 2.3 4.0 4.9 52.3 143.0 t
1924 0.1 6.5 74.6 16.8, 2.7 6.' 17.' 1.1 0.9 1.0 7.4 7.8 l42.5
192; 2.1 1.; 4.; 1.1 1.1 1.1 1.1 0.8 1.1 6.5 10.4 U.; 42.8
1926 1.1 1.0 2.2 2.7 4.1 9.1 72.0 117.1 1.2 6.1 24.3 22.7 164-2 b
1921 6.0 4.0 ~.O 1.0 170.0 24.0 23.0 2.0 1.0 0.8 24.1 31.1 3Zl.0
1928 1.8 0.5 3.7 2.2 9.4 2.0 2.8 2.4 1.5 1.6 9.9 2.0 39.8

J
1929 1.6 0.3 0.6 0.6 0.4 0.3 5.' 0.1 0.1 0.6 4.5 8.8 23.2
1930 0.4 0.2 0.2 1.2 0.6 8.6 2.2 0.4 0.2 4.9 9.4 6.0 34.3 I1931 0.4- 6.4 0.6 0.6 56.1 0.9 0.4 0.' 0.2 ;.4 29.4 2.2 102.9
1932 1.7 1.0 6.2 1.7 58.1 9.1 0.6 0.4 0.3 1.0 3.4 0.7 84e2

Y1933 ' 2.0 0.3 1.1 9.2 2.6 4.4 1.0 0.8 0.8 1.8 3.1 5.4 32.5
1934 1.3 Ci.; 0.3 0.' 0.2 0.4 0.2 0.2 0.2 0.4 8.7 0.9 1).6 11935 0.2 0.8 2.1 8.' 28.1 14.9 2.1 0.2 0.8 3.S 9.' 8.4 78.7
1936 0.2 0.4 0.4 0.4 1.6 1.' 0.5 0.3 0., S.O 9.7 3.9 24.0 ~
1937 0.6 0.3 1.1 4.' 58.2 41.8 2.1 0.1 1.4 1.3 2.2 1.2 ll4.6

V1938 0.6 o.s 0.4 0.3 ,0.2 2;.7 0.4 0.1 0 0 0.; 0.4 29.1
1939 0.' 0.1 ;.4 0.4 1.3 1.9 0.6 0 0 0 2.6 17.4 .30.0 1'1940 0.3 o~S 0.' 0.2 2.5 0.2 1.3 0.5 0.8 0.4 1.3 1.7 10.2
19U 3.7 0.' 19.0 U.S 17.0 74.2 68.2 3.8 0.8 4.S 4.1 2.0 209.1 I
1942 1.5 0.8 4.0 2.9 1.4 2.6 1.1 0.2 0 0.6 3.S '.3 21.9 J
1943 1.2 0.7 0.; 1.6 0.3 2.2 0.2 0.1 0.1 0.1 11.6 3.4 22.0

~1944 0.7 0.4 0.3 0.2 12.; 19.8 2.6 0.5 0 1.2 2.0 2.2 42.4
1945 0.2 0.7 0.9 1.5 S.2 19.9 4.2 O.S 1.0 2.3 4.0 0.2 lIJ.6

14-45
Mean 2.6 7.0 7.4 35.; 2;.1 15.1 10.6 1.9 0.6 ;.s 8.8 8.2 128.3

Subeequent Recorda
1946 1.4 0.4 0.7 0.3 0.2 0.1 0.1 0 0.1 1.4 4.0 2.3 11.0 ':l

'"1947 o.s 0.7 1.' 0.5 0.2 0.1 0 0.2 0.1 0.1 '.9 0.1 7.7 ",.;
1948 0 0 0.2 0.1 0.1 0.1 0 0 0 0.2 4.; 0 5.2 ~

l/. Records of Maricopa County Municipal Water ConBervation DUtrict No.1.
~ GeolOgical Survey water-Supply Paper 1049.
JI Qeologi.c81 S~,amrualWa~upplyPa.pers.
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T.ble 6

LOWER COLORADO RIVER BASIN

Stream now in 1000 Acre-teet

Sheet 51 of 72

DIVERSIONS BY GlLLESPIE CANAL AT Gm.ESPIE DAM, ARIZONA

Location: La~. 3,3OJ.3'4S(f~ long. 1l~4;'30u, in s~NE! sec. 28, T. 2 So; ..
R. 5 w. ~ 200 teet downstrelUll from head gates at Gillespie Dam, 20
miles north ot GUa Bend.

Canal diverts water trom lett bank of Gila River just upstream trom iett
end of Gillespie Dam tor irrigation in vicinity ot Gila Bend.

Diversions_· began during latter part of 1921•

•Water Oct Nov Dec Jan Feb )(ar Apr )fay June July' Aug Sept, Total Note
Year
1921 20.0 X
1922 SO.O I
1923 SO.O

I1924 SO.O
192; 80.0 I
1926 101.6
1927 144.4 *1928 1,30.6 I1929. 84.3
1930 81.8 t
1931 96.0 I1932 97.9
1933 75.5 I
1934

..
55.0

L1935 3.0 1.4 4.4 6.9 *76.6
1936 3.1 ;.0 S.3 8.7 7.6 9.0 6.4 3.7 2.2 2.0 8.7 4.5 69.2
1937 2.4 3.5 7.0 10.8 9.3 11.6 11.9 8.7 4.9 4.3 4.7 4.9 84.0

Y1938 3.0 4.2 8.1 9.1 9.1 11.6 9.9 7.1 .3.9 2.7 4.; 2.1 75.3
1939 2.1 3.1 6.4 8.8 8.6 . 8.2 5.7 3.2 1.5 1.0 6.2 9.6 64.4 X
1940 4.9 5.4 7.0 a.4 8.3 7.2 5.7 3.3 1.7 1.4 3~5 3.2 60.0 I1941 .3.~ 4.0 5•.; 9.9 9.2 9.4 10•.3 10.1 10.2 7.7 9.7 6.7 95~9.
1942 7.0 7.a 8.6 a.7 8.5 9.6 8.9 6.8 4.2 .3.,3 2.8 1.8 7S.p 'II
1943 1.9 .3.0 5.4 6.6 8.1 9.8 7.4 4.4 2.3 1~8 8.9 4.9 64.S t1944 4.3 4.7 8.8 8.6 7.9 9.7 7.9 1.0 3.8 2.4 3.8 3.6 72.5 i

1945 2.B ;.2 7.2 11,2 9.1 9.2 7.9 5.6 3•.3 2.8 7.1 3.4 74.S V !
1J.4.4S

6.2 63.2 'J/Mean 3.0 3.9 7.8 7.4 8.2 7.0 S.l 3.2 2.4 5.0 4.0
...

* Estimates trom ItArizona ream ow Summary, a repo 0
Colorado River Commission of Arizona published in March 1940.

y. Geological survey Water-Supply Paper 1049 except (*).
y. Geological Survey annual Water-Supply Papers.
'iI Estimated.
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LOWER COLORADO RIVER BASIN

stream Flow in 1000 Acre-feet

Sheet 52 of 72

DIVl!RSIONS BY ENTERPRISE CANAL AT Gn,l,JrSPIE DAIl, ARIZONA

Location: Lat. 330],3 t" long, 112046 t.,. in~ sec. 28, T. 2 s., a, 5 w.,
(/X) teet downstream. from intake at Gillespie Dam.

Canal diverts water from risht bank of Gila River at Gillespie Dam tor
irrigation between dam and. Gila Bend.

The Enterprise Canal has diverte4 water trOJll the GUa River throughout the
period" October 1913 through Se~ember 1945, and diversions have been
made fram present heading since construction of Gillespie Dam in 1~21.

Water Oct Nov Dec Jan Feb Mar .Apr l4a;V June Ju1y Aug Sept Total Note
Year

-1935 0.7 0.7 0.8 0.9 A
1936 0.8 0.8 1.0 1.1 1.0 0.9 0.8 0.8 0,7 0.7 0.7 0.6 9.9 I·

1937 0.7 0.7 0.7 0.9 0.7 0.8 0,7 0.6 0.6 0.6 0.6 0.7 8.3 Y
19,38 0,6 0.5 0.6 0.7 0.8 0.8 0.6 0.7 0.6 O.S 0.5 0.5 7.4 it1939 0.4 0~5 0.3 0.7 0.5 0.6 0.7 0.7 0.7 0.6 0.7 0.5 6.9
1940 0.6 0.5 0.' 0.6 0.5 0.6 0.7 0.6 0.5 0.5 0.7 0.6 6.9 A1941 0.7 0.6 0.5 0.8 0.3 0.6 0.9 0.8 0.7 0.6 0.6 0.5 7.6

V1942 0.5 0.6 0.7 0.7 0.6 0.7 0.8 0.7 0.5 0.5 0.5 0.5 7.3
1943 0.6 0.6 0.6 0.5 0.5 0.8 0.6 0.5 0.6 0.6 0.5 0.5 6.9

~1944 0.7 0.9 0.8 0.8 1.0 0.8 0,6 0.6 0.7 0.5 0.5 0.5 8.4
1945 0.8 0.8 0.6 0,6 0.5 0.6 0,6 0.6 0.5 0.5 0.7 0.5 7.'

14-45
0.6 0.6 0.6 0.6 0.6 0,6 0.6 ~llean 0.7 0,,7 0.7 0.7 0.7 7.7

apie
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LOWER COLORADO RIVm BASIN

Stream Flow in 1000 Acre-feet
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GILA RIVER BELOW GILLESPIE DAM.. ARIZONA
Location: Lat. 33OU'45", long. 1120 45'30", in SElNEl: sec. 28, T. 2 S., R. 5 w., at east end of

Gillespie Dam, 8 miles downstream from Hassayampa River and about 165 miles upstream from mouth.
Drainage Area: 49,626 square miles.
water Get No. Dec 3an Feb Mar Apr May June July Aug Sept Total NoteYear
1914 650.7 A1915 2,962.4 I1916 4,358.2

, 1917 1,296.5 !II 1918 463.1,
1919 m.c 11920 2,460.9

Y1921 *44.4 674.3
1922 45.0 27.8 95.9 190.7 153.0 218.2 34.6 10..9 15.2 15.6 16.1 -421.4 865.4

A1923 16.6 14.2 69.5 --U.o 23.5 45.1 1.8 0 0 25.4 171.8 124.3 506.2
1924 0.8 125.1 359.9 204.7 21..5 7..1 60.6 2.0 0 0 0 0 781.7 l
1925 2.3 12.1 23.3 19.1 7.9 3.6 2.4 2.1 0.4 0 4.1 157.8 235.1 r1926 31.9 7.2 14.0 13..5 4.1 . 7.4 331J3 20.4 0 8.9 1.0 U5.0 554.7 I1927 43.7 7.4 frI.2 34.1 502.7 92.4 3.0 0 0 0.4 0.4 1rt1.8 879.1
1928 0.1 0 4.8 5..0 SO.8 1.7 0.1 0 0 0 16.3 0.3 79.1
1929 0 0 2.0 - 6.4 1.2 2.7 59.1 0 0 0 13.4 26.6 ill.4 Y1930 0.6 0 0 6..3 0.2 19.3 0 0.,1 0 1.2 50.1 2.8 80.6
1931 0 1..1 0 0 140.7 4.2 0 0 0 0 63.0 12.8 221.8
1932 3.8 11.3 23.7 5..9 312.0 93.4 1.0 0 0 0 1.1 0 452.2 I1933 1.9 0 4.8 7.6 4.1 0.1 0 0 0 0 0 0.5 19.6
1934 0 0 0.2 0 0 0 0 0 0 0 6.8 1.0 8.0 I1935 0 0 2.2 13.8 54.4 37.2 3.7 0 0 0 7.6 9.7 128.6
19.36 0 0.2 1.0 1.9 10.9 0.9 0 0 0 10.1 2.3 0.5 27.8 f1937 0 0.1 2.2 12.3 238.8 134.2 6.4 0 0 0 3.7 0 397.7 YI

'bp
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Subsequent Records

stream Flow in 1000 Acre-feet

GILA. RIVEEi. :BELow GII.L1!SPlE DAK. ARIZCtiA (Continued)
Location: Lat. 3h3'45t1 , l.ong. 112045'30", inS~ sec. 28, T. 2 S., R. 5 w., at east end of

Gillespie Dam, 8 lIJiles downstream from Hass~ River and abau.t 16S miles upstream from mouth. Q

Drainage Area: 49,626 square miles. ~

9

l.91ib 1.2 0 0.7 1.4 0 0 0 0 0 0.5 0.1 25.6 29.5
S%1947 0.7 0.6 2.2 1..1. 0.1. 0 0 0 0 0 6.9 1..1 12.7

1948 0 0 0 0 0.2 0 0 0 0 0 0.7 0 0.9 II

I

I,.,.

Water Oct Nov l>ee ~an Feb 1far Apr Hay June jul7 Aug Sept To1ia.l HoteYear
19.38 0 0 0 0.4 0 187.5 0.1 0 0 0 0.3 0 188.3 ZI
1939 0 0 2.3 0.1 0 0 0 0 0 0 12.S 22.9 37.8 A1940 0 0 0 0 0 0.1 0 0 0 0 6.3 0 6.4 t I1941 0 2.3 3.6 43.1 92.4 344.4 :303.9 236.9 2.4 0.6 S.7 0.9 1,036.2
1942 0.4 ' 0..3 8.l. S.' 2.0 1.7 0 0 0 0 0 0 l.7.8 JI
1943 0.2 O.S 0 1.4 0.5 1.8 0 0 0 0 7.2 2.5 14.J. I1944 0 0 1.8 1.4 5.6 '.4 0.2 0 0 0 1.0 0 13.4
1945 0 0 0.8 0 0 0.' 0 0 () 0 6.3 0 7.4 t

1.4-45
Mean J.8.9 ~.O 65.8 ~.7 128.4 98.0 63.6 i7.1 2.8 16.J.. 39.A. 32.7 6}iL..5 1-/

~
N

1/ Estimated except (*) J 'Which is from. Geological. SUrvey.Water--&Jpp1.y' Paper J.049.
11 Geological. Survey Water-Supp1.y' Paper 1049.. .
JI GeoJ.oglcal SUrvey azmual Wate1'-Suppl.y Papers.
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Stream now in 1.000 Acre-feet

" - .. GlLA RlVER NEAR DCME. ARIZONA.
Location: Lat. 3'f'45'JP'. 1.ong. 114°25'1.0". :in SWk sec. 4, T. 8 S., R. 21. W•• at. highwq bridge, :3 m:UetS

'West of DciDB and 1.2 m:Des upst.ream trom. DIOUth.
Drainage Area: 58,084 sqJare mUes•.. "JI
Water Oct. Nov Dec Jan Feb Mar Apr Hay june jul.y Aug Sept, Total. NoteYear

1914 o .. 0 " 0 "1..2 US.8 .11.6 . 0 0 0 2.0 29.2 ll.O 1.79..8 11915 10.4 10.5 357;.5 139.6 694-2 3l4.6 389.6 367.0 J.6.9 2.4 21..8 0 2.3a.5
1.916 0" 0 0 2>93.0 861..6 71P.8 "9.' "Z/.o 2.5 0 o· 10.9 4,36l..3. j

1.917 222.3 53.7 Zl.5 163.8 8)., ~9 4lt8., 243.7 0.5 0 82.3 0 1,458.' ,
; ]g].8 0 o· 0 1..6 12.4 243.4 , 1.7.2 0.1. 0 0 ;2.2 0 .326.9

I1919 0 0 .. 2.8 11..9 -24.4 18.9 60.1 '.2 0 42.6 54.3 8.8 2Z{..O
1920 2l.2 188.0 .306.6 40.1 I,24.' '190.5 1.08.2 J.4.7 0 0 . "0 '0 1,293.8 I1921. 0 9.4 13.6 ' 23.0 8.4 1.0 '0 0 0 0 341.2 J+L.l l{J7.7
1922 1.5.2 5.7 42-9 331.3 82.4 164-3 34.2 2.8 0 0 0' 7.0 . 68'.8 l1923 0.1 0 52.1. '16.5 5.5 92.2 "2.0 0 0 1.0 102.' 57.4 329.1
1924 2.7 8.3.2 22.3.9 317.2 22.3 4-7 JO.5 2.0 0 0 0 0 686.' Y1925 0 o .. 0 0 0 0 . 0" 0 0.2 0 0 64.7 64.9
1926 ]D.7 0.4 -1.8 '0.9 .. 0.2 0 228.3 2L.2 0 0 0 6.6 270.1. I1.927 84-8 0 45.1 .36.6 W.5 116.6 8.5 0 0 0 2.0 54.8 763.9192,8 1.4 0 0 0 22.6 0.3 0 0 0 0 0 0 24-3 I1929 0 0 0 0 0 0' 0 0 0 0 0 .3.0 3.0
1.930 1.9 0 0 0 0 1.9 0 0 0 0 U.8 0 15.6 I1.9.31 0 o .. 0 o .. 78.0 2.1 I 0 0 0 0 u,..5 8.1 102.7
1932 0 1..4 6.6 1.4 .168.5 82.2 6.0 0.2 0 0 0 0 266.3 I19" 1.1 0 0 0 0 0 0 0 0 0 0 0 1.11934- 0 0 0 0 O· 0 0 0 0 0 0.2 0 0.2 I1935 0 0 0 0 '.3 1.8 0 0 0 0 0 0.8 5.91936 0 0 0 0 0 0 0 0 0 0 0 0 0 f
1937 0 0 0 0 71.2 75.8 6.7 0 0 0 0 0 1.53·7 Y

I-'
S
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SUbseqpen.t Records

il Jnc.1.udes 344 square m:Ues :in Aubrey ValleT Plqa, a closed bas:in, and excludes aU other cJ.osed
basins. ...' d.

zI. G'eolDgic81 Surve;y Water-Bupp:IJr Paptr 1049
JI Geo1ogical Survey annua.l Wate~ Papers.

St.ream FJ.ow :in 1000 Acre-teet.

., " .. GJLA 1UVER NEAR DCI4E", ARIZONA (Cont.inued) -
~oation: Lat.· 3:!'45"4f)tf, long. ll40 2,5'10'', in SW! BeC. 4, T. 8 S., R. 2l W., at highway bridge, 3 mi.J.es

west of Daiiie and 12 1Jd%es t1pstreem from. mouth. '
J)r-ainage Area: ,58,()84 square m:Ues. y
Water Oct Nov Dec Jan Feb Mar Apr Ma.v Clune 'J~ Aug Sept. Total. Note

Year " "

19:38 0 0 0 0 0 4,5.9 0 0 0 0 0 0 45.9 Y1m 0 0 0 0 0 0 0 0 0 0 0 3.5 3.,5 A1940 0 0 0 0 0 '0 0 0 o " 0 0 0 0 ,
19U 0 0 0 0.7 ,0 192.1 ,181.l. 2U.2 4.4 O.l. 0.1 0 589.7
1942 0 0 0 0 0 0 0 0 0 0 0 0 0 y
1943 0 0 0 0 0 0 0 0 0 " 0 0 0 0
19Ji4 0 0 0 0 0 0 0 0 0 0 0 0 0

,
1945 0 0 0 0 0 0 0 0 0 0 0 0 0 '1

1Jr45 .... . " .. ..
Mean n.6 J1.0 33.8 99.3 96.8 76-4 6,5.0 'Zl.9 0.8 1.5 22.2 10.6 456.9-

-
19~ 0 0 0 0 0 0 0 0 0 0 o· 0 0

~1947 0 0 0 0 0 0 0 0 0 0 0.4 0 0·4
1948 0 0 0 0 0 0 0 0 0 0 0 0 0 "if

.... ... .-.

I-'

~
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LOfER COLORADO RIVER BASD

strea Flow in J.OOO Acre-teet

catoRADO RIVER AT IUHA, .ARIZaQ
Locat.ion: Lat. 3~43'45", lDng. U40)7'15", in NW.lNEl see. 35, T. 1.6 s., R. 22 E~ San Bem.ardino meridian,

1,800 .teet dmlDstresm from~ br1c:1ge at. Yuma, 4 m:i.les do'ttn8t.rea from GUa River, 19 miles dolmstrea
from Imperial. Dam, and 7 mUes 'Up~an 1'roJIl bounctary betwen California and Jfexico. -8

Drainage Area: 21,2,818 square JDiles.'}/- - E
tW;:: I ~t I..liov I Dec f ..-tan I ~eb I Mar I .Apr I Jia.v I june,I 'J~ I Aug I Sept. I .Total. n~

1914 ~34.9 4?1.9 ,392.9 449.1 645.6 922.9 lJ64.0 'JOS.o 575.0 3168.0 1350.0 591.1 19,873.4 i i
1915 839.8 610.9 8l8.2 563.7 1505.0 950.9 1'189.0 29ltJ,..0 2892.0 l896.0 685.' 'Z{O.O 15,761.8
1916 442-1 355.8 '54.0 2814-0 16'5.0 23>1.0 2U9.0 3363.0 3539.0 2258.0 1675.0 736.1 21.,492.0 I
1917 1636.0 m.l 454-4 561.9 440.3 602.6 1565.0 ~.O 5350.0 5775.0 1M2.0 535.9 22,100.2 I ~
1918 465.' 422-3 U9.7 405.4 322.7 1008.0 766.6 17fY1.0 '3675.0 3S6O.o 710.3 /PJ.2 13,048.5
1919 473.7 479.2 451..4 231.' 398.1 5J.3.3 1224-0222l.0 2044.0 l243.0. 657.1 306.8 10,2"/2.9 I i
t;~ ~~:~ =:t !;tg ;::~ ~:g ~~ ~~ :~:g =:~ =:g =:g 1&'~:~ ~:~:~ I -
1922 551.4 447.9 636.1 800.1 598.2 997.' ll38.0 3437.0 .5816.0 1945.0 742-0 524.4 17,633.4 ~
1923 ~.9 3as.3 455.' 327.5 321..2 5laO.O lJY'fl.O 2875.0 50'T.l.O 2617.0 1514.0 12'73.0 16,637.2 11 B
1924 737.7 824.8 664.4 763.3 465.8 497.5 1326.0 2558.0 3lfY1.0 Wh.o 285.3 185.1 12,610.9 s:
1.925 2)9.9 367.9 '54.6 2lJ..7 349.4 530.8 l.O92.0 17S0.0 2498.0 1742.0 649.0 1255.0 U,07O.' ,
1926 JJ.It6.0 676.8 474.0 356.3 288.0 446.4 1lt06.0 Z'{76.0 3561.0 1417.0 536.6 260.1 13,.344.2
19Z1 438.1 254.7 459.3 280.3 1083.0 7Z!.4 958.8 2988.0 3451.0 ~70.0 913.01795.0 16,018.6 I
1928 J.QJ,8.0 743.6 !J,2.6 394.7 445.6 549.1 805.0 3267.0 3826.0 1568-0 538.4 ~.7 13,896.7
1929 398.4 M:j.9 291.8 2aS.4 271.0 681.8 ·1432.0 2724.0 47Zl.0 3>89.0 2JJ5.0 1480.0 16,874-3 I
1930 935.9 464.8 360.9 '37.8 254.6 477.0 U72.0 1819.0 Z126.0 1105.0 1458.0 422-8 U.la33.8 I
1931 316.3 3:30.1 222.7 169.2 3SO.0 m.6 "'.5 855.' l.24l.0 378.5 257.0 72.0 4,9~.2
1932 403.5 267.8 11S.6 2l6.1 1O~.Om.5 1423.0 2653.0 3671.0 2.382.0 666.4 6l2.2 14,270.1 I
193' 249.0 28l.8 24;3.8 178.0 185.1 '386.7 349.9 9OS.l 3.390.0 1393.0 m.2 21.,.8 8,073.4
1934 308.3 168.8 240.2 ~., 196.9 202.8 2.03.1 ~.7 J,84.617.2 10.1 44.2 2,91.6.4 I
1935 16.2 l,O.l 12$.4 190.4 133.2 2D4-4 251.2 294.5 724.6 472.5 m.l 364.4 3,259.0
1936 383.3 392.4 187.6 J.44..5 169.8 3J,2.0 376.5 345.2 3l,J..6 42L.4 '519.3 319.7 3,80.3.3 I
1m 262.1 200.8 162.0 177.1 367.0 452.3 364.2 339.6 3Z1.9 liJ.3.7 - m.7 344-2 3,822.6 J
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Table 6

. LOWER Cot.oRADO RIVER BASDI

Sheet 55A of 72

g

S'tream Flow :in l.OOO Acro-teet.

, , '.'.. COLORADO RIVm AT YUHA. ARIZafA (Cont.inued) ,
Location: La't. '~43Y45". 1.ang. 1140)7'15", in'~ sec. 35. '1'. 16' S., R. 2.2 E., San Bemardino meridian,

1..800 tee't~ trom bigbwq bridge a't Y'UID8.. 4 m:Ues d01InS'tream :from Gila River. 1.9mUes do'tll18tream
1'rom 1iDper1al. Dan, and 7 i.dI.es upstrea from bolJDdar,y bet.lteen Ce.1.Uornia and IExico.

Drainage Area: 2lI2,818 square mUes. 1I
Water Oct Nov Dec Jan Feb Her Apr ., june ju:q Aug Sept To'ta1.Year " - - "

1938 ::n.o.4 251.1 236.1. ~., 229.1 475.0 425.8 m.7 3.'39.5 4'8.5 426.' '50.1 4,Cfl6.1. Y1m 3la1-3 274.9 275.8 42h.4 lU8.9 593.1. 438.' 384.7 ' 3'19.1. 423.8 l/J6.2 764.9 5,828.0 119/IJ 543.9 sa., S5,.6 566.6 36<)., Yl5.8 466.4 .364.2 '23.1. 395.0 11)3.' 1JP.5 ','23.0 , f,. ,1.9U 581.2~4 6/1).8 49'.2 'J27.4 695.2 su., 1062.0 3316.0 692.' 938.8 ll98.0 9,030.0
'1942 1233.0 .0 J.'789.0 16lS.0 ~o 1IJ97.0 '".6 ll37.0 3.074.0 818.6 473.7 Y,4.7 1.3,026.6 Y

11943 3SS., 648.5 891.' 710.1. 4:18.8 4S7.1. 430.2 491.2 537.6 6OS.1. '79.6 569.6 6,m.4
1944 6f¥i.7 '181.7 993-1 910.8 929.9 918.9 731.7 674.6 ' 503.9 4'9.8 467.0 624-2 8,6',., I
J.9M 7l2e1 852.9 856.7 9146.5 ' '768.2 868.0 561..' MLo )12.3 1.93.0 229.' Z17.' 6,998.6 Y

14-lt5 .. ~ . .. .'

Hean 554.0 492-7 501..4 529.3 6ll.' 681..0 900.7 1799.3 2758.0 1506.2 ' 776.2 S74-3 11.684.4

. SublJequent Records

I
i
~

J
I

y. Includes aU closed"basins ent.i.r8lT within the dndDage bottndar7.
Jl Geo1ogica1 Surve;y wat.er-SuPP13 Paper 918.
Y Geological SUrvey' annual Wate1'-Supp1.y' Papers.

1946 456.0 611>.6 'l82.9 675.6 683.7 489.' 141.5 266.6 SLO 76.0 114.0 96.' 4,515.7
~J.941 21.S.1. 405.2 55'.7 606.2 542-1. 504.9 104.9 "'.5 199.9 .88.' %76.2 186.4 4,01.6.6

19~ 2l2.l 444-9 743.8 7/6.9 782.6 552.0 394.8 579.' 364-1 339.6 ZlQ.7 304.7 5,765.5 Y
1

.' I-
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LOWER COLORADO RIVER BASIN

stream Flow in 1000 ""ere-teet ;
~
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-Subseauent. Record:

ALL-AMERICAN CANAL NEAR D1PERIAL DAM, ARIZONA-CALIFORNIA

Location: Lat. 32°52'15", long. 114°28'50", in s$w! sec. 17, T. 15 S., R. 24 E., San Bernardino
meridian, 6,000 feet downstream. trom intake at west end of Imperial Dam. Diversions began :in February
1939.

Water Oct llov Dec aan Feb Mar Apr MaT June JuJ.y Aug Sept Total Note
Year
1939 17.5 l.6.2 0 0 0 0 0 13.4 47.1 1{1940 0 0 0 0 0 0 0 0 0 0 0 14.7 14.7
1941 48.1 68.3 49.8 52.4 105.2 104.2 lr11.6 ·111.3 127.5 150.9 204.9 237..8 1,368.0 t

1942 252.4 235.4 220.7 264.9 272.8 .354.9 359.6 345.3 356.4 357.5 319.9 336.5 3,676.3 Y
1943 393.9 325.2 278.2 293.2 292.6 379.7 361.3 340.9 329.5 358.7 319.5 330.4 4,003.1 I1944 393.6 .324.8 217.8 286.0 273.3 355.0 3?7.•0 3614..8 381.3 41&.2 559.' 402•.3 4,412.0
1945 395.7 276.9 274.2 201.5 233.8 244.2 302.6 352.1 477.9 603.6 472.1 507.0 4,341.6 Y

14-45
Mean 46.4 38.5 32.5 34.3 .37.4 45.4 47.1 47.3 52.3 60.8 58.6 57.6 558.2

-
f 1946 434.4 345.3 278.0 313.3 .30,3.3 41;4.8 Sfn.7 494.9 551.7 618.6 524.7 517.7 5,384.4 Y1947 465.0 329.7 282.4 3ff1.6 309.9 405.2 606.3 468.3 563.4 629.6 531.0 521.8 5,420.2
I 1948 514.1 389.5 285.2 . 314.8 335.2 516.2 588.7 448.0 532.0 643.9 613.2 546.3 5,727.1 Y

-~ '-_._---------

tl

.lI Estimated.
Y Geological Survey annual water-Supp]y Papers.
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AJ.L AMERICAN CABAL ABOVE PILOT KNOB WASTJlfAY, CA.LD'ORNIA
Location: Water-stage recorder, lat.. 32°45'00", long. 114°42120'1 in NWtSE1 sec. 24, T. 16 S., R. 2LE.,

san Bernardino meridian, at bridge on U. s. Highway 80, 1 mile upstream from Pilot Knob Wasteway and .
5l miles northwest or Yuma, Arizona. First now began Februat'75, 1939.

Water 9ct JWv Pec Jan Feb liar Apr lray June .July Aug Sept Total NoteI
Year
1939 - - - - 10.0 9.2 0 0 0 0 0 7.1 26.9 l
1940 0 0 0 0 0 0 0 0 0 0 0 8.4 8.4 I1941 32.5 52.4 39.8 36.3 88..2 85.6 94.0 93.9 100.) 130.9 98.4 119.9 <)80.2
1942 140.1 119.2 102.5 139.4 161.9 232.4- 240.5 222.4 2.36.8 230.9- 195.4 21.5.1 2,236.6 y'
1943 2'11.2 205..5 150.0 161..0 177.0 249.3 237.9 213.6 2lS..o 229.2 194.5 2tfl.7 2,517-.9

f1944- 265.9 203.1 95.2 163.5 155.8 229.7 257.1 243.6 259.1 353.3 437.9 281.2 2,945.4
1945 271.2 158.0 .147.6 'l22.8 201.0 238.4 274.5 286.2 434.1 478.1 3M.4 383.3 3,339.6

14-45
)(ean 30.7 23.1 16.7 19.6 24.8 32.6 34.5 33.1 39.3 44.4 39.7 38.2 376.7

E;
ext.

~b1e 6

IPWER OOIDRADO RIVER BASIN

$ream now in 1000 Acre-feet

Records
3.".
335.1

19481378.91265.5 1153.4 1193.1 1211.7 1385.9 1453.8 13~6

!I Geological Survey aonta! Jlat.er Supply ,Papers.

Sheet 57 of 72
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TabJ.e 6 Sheet 58 of 72

LOW.ER COLQW)() RIVER BASDI

-."

~
~
til

i
~

~
!•

i
11 Number of Geologieal Survey'Wate~ Pape1'Ii. _

SUbeequent Reconta

Btream. F1Dw in 1000 Acre-feet

PILOT om WAS'JEWAY NEAR PlLOT KNOB, CALIF<ImIA
Location: Records computed b'ODI. head, and openings of.waste'wlq' gates, rated by current meter meaeur61ll8itt.a
. made in Al.amo Caraa1., and by differences of measured floW made above and bel.ow the wastewq in AU-American

CanaL Record shows water diverted :from. AU-American Canal. to .AlaIDo Canal tor use :in HrD:lco or for retum
. to Colorado Rive~' through Rockwood gate dotaBtre8ll1 from station on CoJ.orado River at Yuma•
. PUot Knob Wastewrq was C01II'leted in 8UIIIIII8l' -of 1938 and first. :f'J.ow occurred Feb. 5. 1939.

1946 :is.7 0 0 0 0 3).9 3X>.7 78.9 136.7 ZlO.7 157.4 1.58.1. 992.1 1.OS91947 41.2 18.2 0 0 0 17.7 195.8 56.5 142.0 2l4.9 169.6 ~l 1000.0 1009
1948 5l.S 38.1 0 0 0 1.06., 1.57.' 52.3 151.4 226.8 211., 142-S lJ37.5 ll1.9

.

Water .
}/Year Oct Nov Dec Jan 1'eb liar Apr Ma.T Juna Ju13 Aug sept Total

1939 10.0 9.2 0 0 0 0 0 2., 21..5 1009
1940 0 0 0 0 0 0 0 0 0 0 0 0 0 1009
1941 0 0 0 0 0 0 0.8 0 0 0 0 0 0.8 1009
1942 0 0 0 0 0 0 0 0 0 0 0 0 0 1009
19~ 0 0 0 0 0 0 0 0 0 0 o· 0 . 0 . 1009
1944 0 0 0 0 0 0 0 0 -0 97.0 Z34-' 77.1. 408.4 J.OO9
1945 0 0 0 0 0 0 0 0 _138.7 3>4.9 1.60.1 1'13.' 671.0 l.O.39

14-45 .. .. .. _.

Mean 0 0 0 0 0.' 0.3 0 0 4.4 9.4 12.3 7.9 34.6

£
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Subsequent Records

stream Flow in 1000 Acre-teet

WIER COL<EAOO RIVER BASIN

.ALL..-AMDUCAN CANAL J3EL<X'l PILOT KNOB WASTEWAY" CALIFORNIA

Location: Lat. 32043'., long. 114°44', in swi sec. 35, T. 16 S., R. 21 E., San Bernardino meridian, 1.6
miles downstream from Pilot. Knob Wast.eway, 6.5 miles west of Yuma, and 22 miles downstreaDl from head
at Imperial Dam. Flow in the canal a1; t.his station began September ll, 1939.

Water I

Year Oct Nov Dec Jan Feb Mar Apr May June July Aug sept Total Note

19.39 0 0 0 0 3.5 3.5 *
1940 0 0 0 0 0 0 0 0 0 0 0 7.1 7.1 *
.1941 *31.0 ~52.5 *39.•5 *35.5 *86.7 85.6 93.2 93.9 108.3 130.9 98.4 119.9 975.4 A1942 p1.0.1. ll9.2 '102.5 139.4 161.9 232.4 240.5 222.4- 236.8 230.9 3.95.4 215.1 2,236.6 •
1943 271.2 205.5 150.0 1.64.0 177.0 249•.3 237.9 213.6 218.0 229.2 194.5 2Cfl.7 2,517.9 11
1944 265.9 203.1 .95.2 163.5 155.8 229.7 257.1 243.6 259.1 256.3 203.6 204.1 2,537.0

Y1945 271.2 158.0 147.6 122.8 201.0 238.4 214.5 286.2 295.4 273.2 184.3 210.0 2.662.6
1.4-45

30.6. l6.7Mean 23.1 19.5 24.5 32.4 34.5 3.3.1 .34.9 35.0 27.4 30.2 341.9

-
1946 285.7 229.4 152.7 1t¥l.4 190.2 .267•.3 265.2 297.5 298.6 288.0 241•.3 243.9 2;947.2 Y.
1947 299.6 194.6 160.9 179.8 194.1 258.6 .;tI!R".j :278.§ ~ ~1.4 226.8 246.9 2,897.6

~1948 .327.4- 227.4 15.3.4 19.3.1 211.7 279.6 296.5 260.3 247.0 275.5 2;8.9 272.; 3,003.3

~

* Geological Survey annual Water-Supply Papers. /'
]j Computed by subtracting the recorded now diverted by Pilot Knob Wasteway trom the recorded flow

in All-American Canal above Pilot Knob Wasteway except (*).
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LOWm roLORADO RIVER BASIN

St.ream Flow in 1000 Acre-teet.

ltMA CANAL AT LAGUNA DAM~ ARlZ<:UA-CALIFORNIA
Location: Lat.. 32°49', long. 114030t, in NEt sec. 25~ T. 15 S., R. 23 E., San Bernardino meridian, a

short distance downst.ream from canal head gates at Laguna Dam, 10 miles northeast. or Yuma, Arizona.
Published as Yuma Main Canal at Laguna Dam, near Yuma, Arizona, in Geo1ogical Survey Water-Supply
Paper 1049.

wa'&er oct Nov Dec Jan Feb 1m" Apr MaT June July A1lg sept Total Note
Year
1914 38.1. 36.9 30.2 38.1 20.4- 36.5 51.2 54.9 44.7 59.2 53.5 56.8 520.5 A1915 60.5 . 28.5 15.8 19.4 9.0 39.6 49.7 32.4 35.4 57.7 50.4 45.6 444.0 I1916 36.7 36.5 27.3 . 6.6 6.5 23.2 37.4 39.8 ·46.7 41.8 SO.7 43.6 396.8
1917 41.2 37.2 15.9 14.8 36.5 48.8 42.4 42.8 5l.Cl 46.0 46.8 41.9 465.3 i
1918 38.0 24.1 19.4 13.7 17.8 41.9 48.1 52.0 51.9 61.2 59.6 52.0 479.7
1919 40.0 15.9 13.3 22.2 28.0 39.3 54.1 48.0 58.4 55.1 46.9 45.7 466.9 I
1920 41.6 20.4 18.5 16.8 1.9 48.6 ltS.6 46.5 $3.4 63.' 63.3 36.1 456.2
1921 42.2 26.9 24.0 24.9 32.5 48.7 51.4 46.6 46.8 53.0 45.1 45.7 4ffI.8 J1922 2.3.5 40.6 2.3.2 11.7 37.0 52.6 46.6 5.3.4 53.7 57.2 58.0 32.3 489.8
1923 57.5 49.1 37.6 44.2 48.6 51.7 60.4 58.1 64.5 59.1 . 58.8 52.9 642.5
1924 65.4 'o., 58.7 32.' 35.6 62.5 68.3 59.7 68.2 73.' 65.2 58.6 698.7 }j
1925 61.8 ·33.5 46.2 31.8 43.7 68.4 61.6 56.7 64.7 69.6 66.4 54.6 659.0
1926 46.1 34.1 49.4 46.2 34.6 58.7 56.6 5.3.0 68.7 75.7 51.4 49.8 624.3
1m 79.7 78.7 51.7 75.2 78.2 79.9 96.4 115.8 62.3 101.1 ill.4 93.8 1,024.2 I1928 37.2- 29.Cl 69.2 95.4 88.4 84.2 102.9 96.8 .104.9 ill.5 106.0 93.7 1,019.2
1929 97.9 99.2 101.1 88.8 83.3 106.0 106.4- 110.1 109.0 113.5 110.6 90.7 1~216.6

t193Cl 'rim.1 102.2 106.6 93.5 91.4 111.6 109.8 115.2 114.9 117.'. U7.1 110.1 1.297.4
1931 ~.3 110.8 113.8 102.0 99.0 114.8 nO.l 112.0 111.5 112.1 106.2 96.1 1,,302.7

I1932 U3.6 110.1 105.9 112.2 104.4 114.8 110.6 113.7 lU.6 114.3 113.5 108.1 1,332.8
1933 ~J17.1 108.9 1ll.O 109.1 91.7 114.3 115.7 119.9 116.1 120.6 U5.0 105.6 1,341.0

I1934 P9.5 113.6 120.7 120.9 110.4 l23.8 120.5 121.7 113.5 72.6 .58.1 86.0 1,,281.3
1935 89.7 99.5 109.5 115.6 99.0 117.5 m ..3 118.9 1l.3.3 121.0 121.1 116.9 1,.335.3

I1936 ~8.8 113.2 99.3 112.9 108.1 117.8 114.' 117.2 113.9 119.1 117.2 11.4.2 1,366.2
1937 U4.7 109.9 no.6 92•.3 105.5 92•.3 114..1 116.0 117.0 114.7 112.9 108.S 1,308.5 Y

~

~
e;

I
~..
e;
1

I
~
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Table 6

LOWER COLalADO RIVER BASIN

Sheet. 6OA.' or 72

stream Flow in 1000 Acre-reet
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SUbsequent Records

YUMA CANAL AT LAGttlA DAM, ARIZONA-CALIFORNIA (Continued)

Location: Lat. 32-49'. long. 114OJO., :in NE! sec. 25, T. 15 S., R. 23 E., San Bernardino meridian, a ~
short distance domstream from canal head gates at Laguna. Dam, 10 miles northeast or Yuma, Arizona. ~

Published as Yuma. Main canal at Laguna Dam, near Yuma, Arizona, in Geological survey Water-Supply 0

Paper .1049. ~

~

~
s;:
i
>

~..

Water Oct Nov Dec Jan Feb liar Apr May' June July Aug Sept Total NoteYear
1938 1l().3 106.4 1r1J.7 109.9 85.2 35.8 63.6 86.4 109.4 112.8 116.6 111.9 1,158.0 r1939 115.1 109.1 113.1 113.8 102.4 115.4 111.0 117.5 115.5 nO.7 110.9 35.0 1,269.3
1940 98.0 104.9 108.4 109.1 103.6 110.0 lOB.5 1ll.6 109.9 115.6 113.8 107.6 1,301.0
1941- 110.3 105.7 106.0 1Cf1.' 94.9 1f11.l 105.3 108.5 lD5.1 1lI.6 15.9 . 6.6 1,087.1 i
1942 6.0 4.6 4.6 5.0 5.4 7.3 8.1 7.2 7.2 8.0 6.8 • 7.2 77.4 Y
1943 6.4 5.8 4.9 5.1 5.8 7.9 7.6 7.5 6.9 6.6 5.8 6.6 76.9 I

1944 6..6 6.4 5.1 6.1 5.9 7.5 8.0 7.9 6.0 5.8 5.7 5.9 76.9 JJ1945 6.5 5.9 5.0 5.6 38.4 69.6 70.9 59.4 58.3 6.7 5.5 6.1 337.9
14-45

Mean 67.2 61.2 60.6 59.5 58.1 70.6 74.1 75.2 75.5 77.1 71.4 6.3.3 813.8

-1946 7.7 7.3 5.2 7.5 7.2 8.5 9.1 7.2 7.1 7.3 7.3 7.5 88.9

~1947 8.1 6.7 6.9 6.4 7.5 9.4 9.8 7.2 6.3 7.1 6.7 8.7 90.8
1948 5.2 2.6 1.1 3.9 4.0 5.8 5.8 3.6 1..9 33.9... ~-_ .. • _ .. ____ _ ______ L _

.... - ..... .-.'" ___,-". 'IL _..31 ~ -.P_____ 'lI..~ .__ _ - . -

~
l',)

near Yuma, Arizona.
3/. Geological SUrvey Water-SuPPlJt Paper 1009.
y Geological SUrve,. Water-Supply Paper 1039.
!I. Geological Surve,. water-8upply Paper 1059.
5/ Geological Survey Water-SUpply' Paper 1089.
Y Geological- Survey Water-Supply Paper 1119. Canal heading was sealed and diversion discontinued

nn .llmA .2~ _ 1 QJ.lL



Te.ble 6

LOWER COLO..TWlO :amm BASIN

Sheet 61 of 72

Stream Flow in 1000 Acre-teet

.YUMA MAIN CANAL WAS_AI AT lUMA, .ARIZONA
Location: Records computed from canal records upstream and dolCstream trom.

wae:te gatee, allowing for other factors 1nvo1ved. ''!he wasteway disoharge.
into Co'1orado R:lver half a mile dolm.stream from station on Colorado River

~'at Yuma.
Water .. OCt ,Nov P,ec 3an Feb ~ Apr ,llq June ~ul7 AUS ~.P:t ~talteU'
19~ 29.' 31.0 24.7 30.6 1;.2 ~.O 39.3 .)).6 22.2 ~~.2 28.; 30.' 341.1 A1915 '3.4 15.' 8.9 10,1 '.4 13.8 26.4 14.S 8.; 23.0 :CO.9 15.9 196.4
19;1.6 16.1 17.6 13.3 6.0 C> ~9 16.4 13..1 14.' 12,1 16.9 35.1 143.8 I
1917 20.2 17.9 U.9 6.8 '1:% 17.7 10.1 6.5 11., 6.5 5.7 4.4 133.9 I1918 15.0 5.4 10.7 5.0 10.0 ~.l 19.7 16.0 1;.5 16.9 16.0 1'0.7

1~~ 18.1 ~.8 7..1 11.0 11.7 8.6 13.2 13.8 13.2 9,0 15.0 16.1 ~.6 I
1~21 11~'1 n.7 10., ~.7 C>~8 ].4.5 19.0 19.8 14.2 7.0 20.0 ~.0.7 15 .It.

I19 13.4 13.0 6,,8 10.a 14.6 17.6 12.1 19.0 15.8 12.6 20.8 19.7 175.6
1922 7.1 20.9 6+5 5.0 20;8 17.3 22.1.22.5 19.0 17.5 18.0 '.2 185.9 I1923 23.6 25.5 19.1 18.6 22.8 16.9 24.4 24.6 26., 20.2 14.9 24.7 265.6
1924 31.; 2'/.8 33.1 16.3 12.8 26.'/ 31.9 31.2 ?!l.1 25.5 26.6 29.7 320.2

*'1925 31,..0 19.4 2'.9 14.0 3>.0 24.6 28.0 26.6 17.6 17.9 19.7 22.7 270.4
1926 'ZI.4 21.0 ".0 31.7 12•• 1?9 28.3 -., 21..2 2'/.1 m.4 26.4 293.'
1927 51.6 SO., 1/).; '3.7 48.3 '9.8 62.0 74.0 12.8 53.5 58.7 55.' 600.;

t1928 0 0 38.4 75.6 56.9 32.3 63.6 60.0 51.0 50.9 51.7 53.7 '34.1
1929 63.6 82.7 86.0 74.9 59.0 60.3 '7S.1 68., S5.6 56.' 62., 66.7 SU.S

t1930 83.6 86.' 91.6 64.7 ".7 66.6 73.2 77.4 62.0 62.4 66.4 65.2 857.'
1931 70.9 ?l'i 77.6 74.5 69:Z 6'., 75.0 76.8 66.7 6;.8 71.9 68.8 8;4.4 t1932 81.2 80. S3.; 84.2 SO. 74.7 77.2 77.0 68., 75.7 7~t 68.4 929.7
19" 74.7 72.8 81.6 83.1 64.3 6;.2 75.7 eo.o 71.0 71.9 71. 66.9 878.6 . I1934 8,.6 ".9 83.7 85.' 67.9 77.2 79.4 72.7 6;.9 .42.2 30.9 62.' 825.6
1935 66.1 83.6 9S.7 98.9 7,.8 84.3 83.4 81., 70.0 72.' 80.0 81.4 9'11.4

t1936 79.2 78.2 73.9 se.1 74.2 77.7 72.0 77.' 64.' 66.4 76., 70.4 898.2
19'7 78.1 78., 81.8 67.7 72.3 61.2 74.4 16."/ 69.2 68.6 67.1 69.5 86,.2

V
~=

71.' 78.2 81;..9 81.9 59.9 7.1 26.0 48.4 61,6 7l.1 73.' 69.8 734.1
19 7'.1 72.' 84.~ 85.6 68.8 73.1 67.' 66., 62.5 6;.7 66. 27,1 81;.0 r1940 54.8 64.6 74.' 73.8 69.2 65.2 61.8 64.4 59.7 6,.6 61.8 57.8 771.0
1914 64.2 68., 76.3 85.6 69.1 82.9 80.5 81.8 71.; 74.6 80.9 76.9 913.2 I

1942 77.4 8,..4 93.8 92.4 '19.1 87.4 83.0 87.0 82., 88.2 88.2 78.1 1021.' 11
1943 81.3 82.9 94.8 92.4 76,8 86.6 82.1 84.4 67.6 91.2 89.' 83.7 1013.7 I1944 84.7 83.' 91., 89.2 84.6 88., 82., 86.4 84.4 88.S 8;.4 81.8 1030.2
1945 8;.9 89.0 ·97,1 '2.4 rtl.9 29.7 49.4 74.6 '3.6 87.' 87.0 78.6 812.5 Y

.r.1r . .. ., .. .... .. .. .
lfeiD 50.; 50.5 54.; 52.7 44.2 44.9 50.9 52.7 44.6 48.2 49.8 47.6 591.1

Sub. t Rece1'Cls
1946 81.7 77.1 95.2 91.9 80.1 87.·4. •
1947 78.6 82.4 95.4 91.5 77.8 90.2 84.1 8'7.'
1948 82.0 84.5 96.7 79.6 81.8 86.9 81.6 -87.3 86.6 91.1 82.' '18.5 1019.1

Geolosical Surri7 WateJ"'ooSupply ape!' 49.
Geological Survey amna] Wat&r-&JpPlT Papers.

113



Table 6

LOWER. COLORADO RIVER BASIN

stream FloW' in 1000 Acre-feet

Sheet 62 of 72

YUMA MAIN CANAL BELOW COLORADO RIVER SIPHON AT YUlIA, ARIZONA
Location: Two gages determine head on Colorado River siphon. Water stage

recorders on California and Arizona sides ot river, a ql8rter ot a mile
downstream trom highway bridge over Colorado River at Yuma.

Water Oct Nov Dec Jan Feb Mar Apr Kay June July Aug sept Total Note
Ye~

1914 ..
~05.J ~

1915 173.9 I1916 ~7~.'
1917 245.3 * I
1918 230.8 I 11919 215.7

I 1920 191.3 I I
I

1921 20,.3 I I1922 "193.2

f1923 261.9
1924 14.8 18.4 29.9 30.1 20.1 30.3 33.8 30,2 20.7 *251.1

\1925 17.4 13.4 13.8 16.8 18.5 30.6 25.6 24.1 33.1 35.6 30.9 24.7 284.5 I '"

1926 14.9 u.o 17.9 16.7 lS.; 32.7 22.2 19.' 33.9 34.7 21.5 17.7 261.0
1927 23.4 21.8 9.7 17.1 24.1 31.7 2S~4 26.1 .40.0 32.5 39.1 29.3 320.2 I
1928 32.2 24.7 26.8 11.9 26.2 39.2 19.5 26.0 35.8 38.2 37.1 26.7 344.' I1929 21.; 9.4 7.4 10.3 22.6 30.5 19~4 28.8 39.9 41.8 33.1 18.1 282.! I
19.30 18.; 11.1 6.2 16.7 25.1 24.7 18.6 20.5 31.1 29.4 29.8 31.6 263.' I I19;31 36.1 32.0 ~.8 23.3 2;.7 40.1 27.9 30.4 37.6 37.4 27.9 21.7 367.9
19,32 26.6 2S.0 19.8 19.3 21.S 34.9 28.6 31.6 35.7 31.4 31.3 32.9 '38.6 !I!
1933 26.6 27.3 22.2 19.4 23.8 36.8 26.4 27.0 33.0 34.7 32.1 27.9 337.2 ,

1934 22.6 25.7 21.7 2O.a 27.1 28.1 22.4 32.1 3°.5 24.9 20.4 18.2 294..5 I
19.35 20.3 12.4 a.4 9.8 19.3 23.0 19.8 25.7 31.9 32.4 25.9 22.6 251.; I

1
1936 28.0 24.7 16,9 13.8 22.1 25.9 28.4 27.3 35.0 '5.7 31.1 33.6" 322.5 I19.37 29.7 26,3 24.7 20.8 26.1 23.7 29.9 30.8 34.2 36.0 33.9 32.2 34'8.3

I 1938 34.4 26.0 22,4 24.1 21.4 24.2 32.4 31.1 38.4 .31.6 30.3 31•.3 .347.6 r119.39 30.0 29.4 22.7 21.8 26.5 .32.5 31.9 35.3 36,2 36.9 35.9 20.8 3;~.9
1940 35.3 32.0 27.3 28.1 26.4 35.1 35,8 34.4 35.6 35.8 36•.3 37.0 39.9.1

I1941 3a.3 34,2 28.1 22.8 28.0 24.5 23.2 25.1 .31.4 .32.5 28.3 .33.6 .350.0
1942 35.4 28~5 22.6 25.4 25.6 29.9 .32.2 31.2 30.6 28.8 29•.3 36.6 .3S6.1 21
1943 38.0 35.4 ~.5 ~.9 30.7 ;5~~ 35.2 34.8 .33.3 .32.9 33.8 35.2 399.7

~1944 3!.0 35.0 28.6 30.1 Zl.O 31. 3.3.9 33.7 .31.9 .31.0 34.5 34.7 390.0
1945 35.6 28.5 24.4- 20.8 27.6 27.6 34.1 34.7 32.1 .33.7 34.4 38.2 371.7

,~-,.
25.0 a.' 17.7 17.1 21.1 26.7 23.9 ~5.o 29'.8 29-4 ZI.2 a.g 289.0 *Mean

.

SUb"e tmt ~ecords
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LOWER COLORADO RIVER BASIN

Quantity Pumped in 1000 Acre-feet

WATER PUMPED FOR maT B OF YUKA IIESA AUXILIARY PROJECT

Location: ItB" l1tt pumping station, about seven miles eouth of Yuma,
Arizona. The water is diverted from the Yuma Kain Canal through a supply
canal to the pump1ng plant. Pumping for irrigation started in July 1922.

Water Oct Nov Dec Jan Feb liar Apr Ifq June July A.q sept Total Note
Year
1922 0.3 0.2 0.1 O.b ~1923 0.1 0.2 0.2 0.3 0.1t. 0.7 0.8 O.S 0.7 0.7 0.7 0.6 6.2

I1924 0.7 0.4 0.2 0.3 0.3 0.4 0.4 0.; 0.6 0.6 0.6 0.5 5.;
1925 0.5 0.3 0.3 0.4 0.4 0.7 0.6 0.5 0.6 0.5 0.4 0.3 5.5 I1926 O~l 0.2 0.3 0.1 0.4 0.4 0.3 0.4 O.S 0.4 0.3 0.2 3.6
1927 0.2 0.2 0.1 C.l 0.2 0.2 0.3 0.4 0.6 0.4 0.5 0.3 3.5 I1928 0.3 0.2 0.2 0.1 0.3 0.' 0.4 0.7 0.7 0.8 0.8 0.6 5.4
1929 0.5 0.3 0.3 0.3 0.4 0.4 0.5 0.8 0.7 0.8 0.7 0.6 6.3 I1930 0.7 0.4 0.4 0.6 0.; 0.4 0.9 0.9 1.2 1,2 0.8 0.9 8.9
1931 0.7 0.6 0.4 0.4 0.3 0.7 0.8 0.9 1.0 1.2 0.9 0.8 8.7
1932 0.6 0.4 0.3 0.4 0.' 0.5 0.7 0.8 1.0 1.0 1.1 0.9 8.0 ]I
1933 0.5 0.5 0.3 0.4 0.4 0.6 0.7 0.9 1.0 1.1 1.1 0.9 8.4 ,

1934 0.5 0.6 0.4 0.6 0.6 0.7 0.9 1.1 1.0 1.1 1.0 0.8 9.3
1935 0.8 0.6 0.4 0.4 0.6 0.7 0.8 1.0 1.1 1.2 1.1 0.9 9.6 I
1936 0.9 0.6 0.5 0.5 0.6 0.8 0.8 1.0 1.2 1.3 1.3 1,1 10.6
1937 0.8 0.7 0.5 0.6 0.4 0.7 0.8 1.1 1.2 1.6 1.' 1.4 11.3 I
1938 1.0 0.8 0.6 0.6 0.5 0.7 1.0 1.2 1.5 1.5 1.8 1.3 12.5

I1939 0.9 0.6 0.7 0.5 0.6 0.9 1.1 1.4 1.6 1.9 2.0 0.5 12.7 I1940 1.1 0.8 0.7 0.7 0.7 0.9 1.0 1.6 1.7 2.0 1.9 . 1.3 14.4
I19U 1.1 0.8 0.4 0.5 0.6 0.8 1.0 1.5 1.7 2.0 .1.6 1.4 13.4

1942 1.0 0.7 0.6 0.6 0.7 0.8 1.2 1.4 1.9 2.1 1.9 1.7 14..6
I194.3 1.2 0.8 0.8 0.6 0.9 1.1 1.7 2.2 2.6 2.6 2.6 2.2 19•.3 11944 1.5 1.2 0.7 0.8 0.6 1.0 1.3 1.8 2.4 2•.3 2.5 1.8 17.9 I,

1945 1.3 0.7 0.7 0.7 0.9 1.0 1.4 2•.3 2.4 2.6 2~8 2.2 19.0 Y \

14-45
Mean 0.5 0.4 0.3 0.3 0.4 0.5 0.6 0.8 0.9 1.0 0.9 0.7 7.3 ,

SUbsequ.ent Records
1946 1.9 1.2 0.7 1.0 0.8 1.3 2.0 2.6 2.8 3.4 .3.3 2.6 23.6 21
1947 2•.3 1.6 1.1 1.6 1.6 2.2 2.7 ~.7 .3.7 4.0 '.8 .3.4 31.7

~1948 2.8 1.7 1.6 1.9 1.6 2.1 2.6 3.3 3.9 4.3 4.3 3.8 33.9
1:1 Records of Bureau or Reclamation.

us
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LOWER COLORADO RIVER BASIN

Q.lantity Pumped in 1000 Acre-teet

WATER PUMPED AT lUUA USA PUl4PINJ PLANT

Location: Pumping plant in NW1 sec. 1, T. 9 S., R. 22 w., Gila and S&lt
River base and meridian, about 9 miles southeast of Yuma, Arizona.
Water is supplied to the pumpin,g plant by the GUa Gravity Kain Canal
at a point about 2l canal mUes from Imperial Dam and 18 pumped for use
on Yuma Mesa Division of Gila Project. Pumping began November 4, 1943.

Water Oct Nov Dec Jan Feb Mar Api! )fay Juno July Aug Sept Total Note
Year

1944 0.5 0.4 0.5 0.3 0.9 1.0 1.1 1.3 1.5 1.6 1.2 10.3
~1945 1.2 0.8 1.6 1.4 2.4- 4.7 '.6 5.4 5.e 7.7 7.2 5.2 49.0

14-45
0 0 0.1 0.1 0.1 0.2 0.2 0,2 0.2 0.' 1.9)(ean 0.3 0,2

Subsequent Records
1946 5.7 5.5 4.1 5.7 5.9 7.9 8.1 lO.~ 10.7 10.6 12.1 11.2 97.7 11:
1947 tJ,J.O 9.1 6.8 7.1 6.8 8.7 9.2 1l~6 12.1 12.0 11.6 10.6 116.6

~1948u..9 9.3 6.8 -6.8 8o~ U.S 12.1 13.3 ll.9 12.7 14.0 12.0 130.,
1949 7;.0 5.4 3.6 1.1 !~.o 7.6 10.0 11.6 11.8 11.7 10.7 12.1 96.6

'}/ Records of Bureau of Reclamation.

r
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Table 6

LOWER COLORADO RIVER BASIN

stream Flow in 1000 Acre-teet

-j
tj
:2.
Cf)

.,.,
DIVERSIONS FOR USE IN CALIFORNIA BY ALOO CANAL AT ANDRADE~ CALIFORNIA }/ ~

Location: ~t. 32°4.3'10", long. l14°43'30", in SwJ;sE! sec. 35, T. 16 S., R. 21. E., San Bernardino meridian, c:::
at Andrade, 200 feet upstream from international boundary, 800 teet downstream trom Hanlon heading, and ~
1; miles downstream from Rockwood gate.

Water Oct Nov Dec Jan F-eb Mar Apr May June .July Aug Sept ll'otal NoteYear
1914 130.0 70.4 6.3~2 88.7 SO., 136•.3 154.2 18fU 210.8 203.5 r&/.6 l48I.3 ~~647.7 k1915 140.3 93.4 86.4 96.0 71.5 lM..l 160.5 163.0 239.8 184.6 170.6 1119~'l ,729.9
1916 157.3 ill.O 105.8 96.6 129•.3 152.9. 209.4 231.6 267.4 153.2 . 216.1 176.2 12,006.8 I1917 16.3.3 116.1 ",.~. 106.6 12l.~ 149.0 176.9 213.8 251.6 262.1 145.1 2Cfl.2 12,010.9
1918 200.8 132.4 ~, 133.4 156.2 198.4 24l.3 251.7 246.2 238.7 240.5 229.9 12~390.8 I1919 201.2 129.3 ·119.7 121.4 120.6 173.6 212.8 249.8 256.5 286.5 257.0 186.9 2,315.3

I1920 188.8 145•.3 135.1 144.1.· l4l.9 202.6 228.8 258.2 2.33.1 267.8 253.1 2Uf.7 ~~406.51921 2W.1 171.1 179.7 144.5 158.1 184.1 185.8 191.1 209.7 217.7 192.1 202.0 2~24.3.0
1922 160.4 lJ,,9.8 13.3•.3 .120•.3 141.4 184.8 200.4 211.4 2l3.2 23.3.1 228.! Zll.6· 2~188.6 Y1923 241.9 212.0 135.3 160.5 152.0 209.6 220.6 261.4 257.5 266.1 268..6· 25.3.6 ~~639.1
1924 213.7 2(J'{.0 185.0 178.5 173.4 218.8 234.5 265.3 281.5 285.4 178.2 121.9 12,543.2
1925 100.8 160.4 151.9 133.2 141.6 199.3 229.7 246.2 251.2 258.0 242.3 229.7 12~la24.3 I1926 174.6 160.1 148.1 167.2. 176.4 2l2.8 203.6 239.5 244•.3 2.37.8 225.5 193.9 2~383.8
1927 220.0 194.5 85.6 U2.1 U1.9 202.0 217.6 255.1 267.0 248.s 235.8 228.8 ~,438.9 t1928 232.5 170.0 150.2 134.1 162.2 221.8 246.6 252.3 276.9 260.4 256.7 ~7.9 l2~581.6 ,1929 229.1 174.6 158.8 165.8 170.2 2.36.5 251.5 272.0 270.4 264.1 255.4 237.4 12,685.8
1930 259.9 214.8 196.2 169.6 157.7 215.4 255.6 265.2 284.4 294.0 254.6 258.9 2,826..3 11931 262.7 218.9 199.8 185.5 114.9 236.7 2.38.5 262.0 28.3.6 213.0 157.5 109.9 ~,48.3.01932 244.2 169.4 158.6 180.1 136.4 224.3 223.2 240.7 247.9 224.' 199.9 201.7 ~,450.7 f1933 163.4 175.6 143.9 150.8 156.7 232.4 200.8 219.1 238.4 249.3 193.5 152.6 12,256.5
1934 231.6 196.3 181.9 174.7 174.2 189.0 171.' 230.7 201.' .33.1 18.8 64.9 1,868.V f1935 69.3 102.9 166.7 135.5 102.2 2ff1.5 222.7 231.4 228.7 231.3 200.4 198..6 2,CYfl.2

t1936 238.5 192.1 167.1 161.1 153.8 253.5 262.8 252.5 265.2. 236.5 . 2.30.2 245.0 2,678.3
1937 262.6 201.8 18:3.7 171.2 186.0 2,32.4 270.6 277..1 280.1 .282.9 265.1 254.9 2,868.4 Y

~



~IVmSIONS Pm USE IN CALIFORNIA BY ALAMO CANAL AT ANDRADE, CALIFORNIA (Continued) !I
~ocation: Lat. 3204.3'10".. long. 114043'30", in SW; BEl sec. 35, T. 16 S., R. 21 E., san Bernardino meri

dian, at Andrade, 200 feet upstream fran international 'bwndary, 800 teet downstream from Hanlon bead
ing, and Ii miles downstream from Rockwood gate.

. y These diversions include diversions for use in cali£orn1a from Colorado River at Volcano Lake
during the period, August 1916 through September 1921.

Y Estimated from records and data secured by the Imperial Irrigation District and furnished by the
Interna'tional Boundary and Water Carmission. Records of total diwrsions by Alamo canal are published by
the Geological SUrYey. The estimates represe11t the deliveries ot water to Calitornia trom the Alamo Canal
system plus a portion of the losses trOlli the Alamo Canal chargeable to Calitornia deliveries.

Since February 1942, irrigation _ter for Imperial Valley in cal.i£ornia has been supplied by the
All-American Canal.

Water Oct Nov Dec Jan Feb liar Apr )fay .rune JUly AUg sept Total Note
Year
1<)38 288.9 288.1 210.2 203.S 191.0· 225.5 266.8 2$5.9 298.0 276.9 246.7 226.1 2,947.6 A
19391 288.3 221.9 1S5.6 141.6 197.6 m.O 2!15.? 284.4 m.5 247.1 222.0 123.9 ~,712.6 I

1940 240.8 200.7 190.3 179.6 201.8 255.1 254.5 192.7 228.S 233.7 218.3 219.8 2,61S.S Y
1941- 262.1 176.6 104.6 . 81.4 US.s 142.2 139.7 157.9 155.S 146.9 112.9 128.3 1,72.3.6

V1942 107.1 75;8 47.5 2.3.9 254.3
14-45
JIean 186.3 149.1 130.1 128.5 129.0 178.0 192.4 20'1.7 217.7 204.3 183.2 169.3 2,075.6

~
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LaG COLORADO RIVER BASm

stream Plow :in 1000 Acre-teet

CALIFORNIA DIWlUGE CANAL UM YUMA, ARIZONA
Location: em Cal1torn1a side of river at mouth of Y'\1IDa Main Canal Wae~,

halt a mUe down8tream trom . station on Colorado River at Yuma.
Water Oct Nov . Dec Jan Feb Kar ~ ~ June Jul1 Aus sept ~tal NoteYear
1914 0.9 0.9 1.0 1.0 0.9 1.1 1.4' l·t 1., 1.2 1,0 0.9 13.0 k

I 1915 0.8 0.7 O.S 0.9 0.9 1.1 1.2 1. 1.' 1.2 1.2 1.1 12.S 1
1916 0.' 0.8 1..0 2.6 ,.0 1.4 1., 1.7 1.7 1.6 1.4 1.' 18.9

1 1917 1.4 1.4 1.2 1., 1.2 1., 1.2 1.1 1.4 1.8 1.8 1.5 16.6 Ij
t 1918 1., 1.0 1.1 1.2 1,0 1.1 1.4 1.' 1.8 2.2 1.8 1.6 17.0 1I 1919 1.4 1.S 1., 1.2 1.3 1.4 1.8 2.2 2.1 1.9 1.4 1., 18.8
I 1920 1.7 1.4 1., 1., 1.4 1.8 1.7 *18.0 I1921 ,. *15.0

1922 1.6 0.9 1.0 0•• 0.6 0., 1.1 1•• 1.7 0.9 0.8 0.' .12.2 ,
1923 0.6 0.6 0.8 0.8 0.8 1.0 1.2 1.' 1.5 1.9 1.0 0.7 12.2
1924 0.6 0.6 0.4 0.6 0.7 0.7 O.S 1.7 1.6 1.' 0.9 0.9 10.8
1925 0.9 0.7 0.8 1.0 1.1 1.1 *10.9 ~
1926 *10.S
19%1 *10.7 I
1928 *lQ,6
1929 *10.' .,
1930 *10.4 ,
l~JL *10.,:
1932 *10.2 ,
1933 *lo.i
1934 *10.0

I1935 *U.S;

I 1936 .. 12.Q: I
1937 .. 0.9 0.6 2.' 1.2 1.0 0.9 0.8 0., 0.9 12.5:
1938 1., 1.l 1.0 0.9 0.8 1.2 1.2 1.1 1.2 1.' 1.4 1.1 ).3.6: y
19'9 1.0 1.0 1.2 1., l·Z 1.9 1.9 1.7 1.6 1.6 1.' 5.0 21..4 T
19liO 1.6 1.8 2.0 2.0 1. 1.9 2.0 1., 1.6 1.9 1.9 2.1 21.9=

if1941 2.7 2., 2.7 ,., ,.0 ,., '.8 ,.1 ,., 4.1 '.7 ,., 38.8:
1942 3.' '.7 '.4 '.0 ,.0 ,.1 ,..0 4.' '.7 4.2 '.8 ,., 43~2: I
1943 '.4- ,., '.4 ,.1 2.8 ,.2 ,., ,.1 2.7 2.8 2.4 2., 36.Q .y
1944 2.4 2.6 2.8 2.2 2.6 2.8 2.8 ,.1 2.8 ,.2 2.1 2.7 32.:l.:
1945 2.6 2.7 2.' 2.8 2.7 '.4 ,.6 '.4 '.2 '.2 ,.1 2.9 36.~ Jl

14.-45 .. .. .. .. ,. ..
Kean 1., 1.2 1., 1., 1.' 1.4 1.6 1.6 1.6 1.7 1.4 1.5 17.2 *

••

*Eat1mated. .
'JI. Geolog1cal SUrvey. Wa:ter-S~Paper 10.49 exCept (*).
11. Geological SU1"V'81Wa~ Paper 1009. .
"~~···enmw.w~ Papers.

119

.. .. .. .. .. SUbseQUent Records .. M .. .. .. .. ..

.1946 2.9 '.1 ,.8 ,.5 ,.S ,.6 ,.5 '.9 '.4- ,.S ,.6 ,.8 42.1
~1947 4.' 4.4 ,.0 4.S 4.1 4.6 4.6 4.7 4.4 4.' 4.' 4.4 54.1

1948 '.4 S.5 4.7 4.5 4.' 4.7 ,.0 ,.2 4.8 4.9 4.9 5.0 S8.9i jJ
'.. :.
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Stream Flow 111 1000 Acre-teet

COOPER WASmwAI .ifEAR YUHA AlUZONA
Location: On Arizona 8ide of Colorado River, 11 miles downstream. from

C&l11'om1&-Hexico bo'l.md&ry, and 8t miles downetream from gasin& station
. ·-on Colorac1o B1ver at Yuma. Cooperwu~ was completed 1n Hareb 19Z1.
Water Oct Nov Dec 3an reb Hal' kF Kaq June JulT Aug sept Total '~loteYear
1927 1..2 ·A
1928 2.0 I'
1929 2.0
1930 2.0 *
1933- 2.0 I
19'2 2.0 I
19" 2.0
1934 .. .- 2.5 V
19"

. .. 0.2 0.,. 0.6 0.,. ·*4.0 11936 0.4 0.' 0.2 o· 0 0 0.4 O. 0.2 0.2 0 0 2.2
1937 0.1 0.4 0.1 0., 0.1 0 0.2 0.: 0.1 0.2 0.1 0.1 1.8
1938 0.1 0.2 0.2 0.4 0.1 0.1 0.2 0•. 0.1 0 O· 0 1.5 V
1939 0 0.1 ,0.2 0., 0.1 0 0.1 0.:2 0.2 0.2 0.1 0 1.5 1"1940 0.2 0., 0.6 0.9 0.1 0.2 0.2 O.~ 0.2 0.2 0.1 0 ,.2
19U 0.2 0.2 0.6 0.' 0., 0.5 0.4 0.1 0.4 0.2 0 0 ,.2 1/
1942 0.2 0.2 0.' 0.1 0., 0.' 0.' 0.1 0.1 0 0.1 0.1 2., i

1943 0.1 0.1 0.4 0.1 0.1 0.1 0., 0.1 0.1 0.' 0.1 0 1.8 .v I
1944 0.1 0 0., 0., 0.4 0.2 o .. 0., 0.1 0 0 0,1 1.8
1945 0.2 0.2 0.2 0.' 0.2 0.' 0.4 o.~ 0.' 0.5 0 0 2.8 11

14-45
.. .,

Hean 0.1 0.1 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 O. 1., *
t.. SUbseClU8li' :Reoords i

1946 0 0.1 0.2 0.2 0.1 0.1 0..2 0.1 0.1 0.1 0 0 1.2 ~.
1947 0.1 0.1 0., 0.1 0.1 0.2 0.1 0.1 0.1 0 0.1 0..1 1.4
19J,S 0 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0 0 1.S -'51

-
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stream now in 1000 Acre-teet

.' ,. ELEV'EN-KtLE WAS_AY NFAR YUMA, ARIzONA ~.

Looation: On Arilona'side of Colorado River, 5* miles clownstream from Rock- .
. --wood sate, anclll~ miles downstream from station on Colorado River at Yuma.
Water OCt Nov Dec Jan Feb Hal' Apr Ma,v June Julr Aug Sept Total NotttYear
1914 60.0 A
1915 60.2 I1916 60.4
1917 60.6 I
1918 60.S *

I 1919 61.0 I. 1920 61.2
11921. 61.4 )
t 1922 61.6 'I I

192' - .. .. ,. " 61.S ---1924 8.9 4.8 4.8 7.0 6., 4-, ,.6 1.4 0.7 *61.6 t1925 5.0 6.1 6.8 6.5 4.0 ,., 6.1 6.1 2.7 ,., '.7 6.9 60.7
1926 7.6 6.1 S.S 8.1 7.& 4.0 6.8 4.5 4.0 2.8 1.3 2.7 64.; i
19Z1 7.9 7.6 ,.6 7.2 6.5 4.9 ;.7 6.9 s.& 7.4 7.0 ;.7 76.2 I I1928 13.7 16.; 10.6 12.4 8.7 6.7 '.1 7.5 6.6 5.' 7.4- ;., 110.4
1929 8.6 11.2 11.9 U.1 6.4 5.S 10.; 7.9 6., ;.5 6.1 8.4 1.01.7
19:30 13.7 13.6 14.0 14.6 '.7 11.1 11.' 8.7 ;., ,.6 $.8 9.4 119.4

1119'1 9.0 10.6 U.l 9.2 /4..6 4.7 ;.9 7.9 5.9 4.' '.7 0•.8 77.9
1932 7.9 9.2 9.0 10.1 9~4 9.4 9.' 8.2 6·Z 6.4 6.., 9.4 1.01.5
193' 8.8 7.6 9.2 9.7 8.6 6.9 6.1 8.9 4. '.9 ,.,. ,.1 82.8 t I1934 5.' 6.4 8.7 8.4 4.4 2.1 1., 4.7 ,.1 0 0 0 44.4
193' 0 2.0 '.0 .. 0.6 4..0 4.4 '.9 5.1 4.' *40.5 1

I
I

1936 ,.0 8.2 2.7 0., 0.7 2.; ,., 3.9 1.1 2.1 2.4 0.8 3'.0 i
i

1937 4.~ 4.' 8.7 8.6 '.9 4.7 ,.' 5.7 3.1 '.0 3.0 2.S 59.0
1 1

1938 5.2 4.0 a.3 7.' 5.4 1.2 4.0 3.4 ,.6 . 4.It. 2.1 1.9 50.8 !
19'9 2.7 4.9 7.6 7.0 6.2 4.4 ,., 7.5 4.7 6.9 6.3 4.9 68.6 A i
1940 4.9 6., 9.4 7.' 5.' ;,8 5.2 7.& 7.4 7.7 9.7 6.1 a,.s )

I I

1941 '.7 6.~ 8.4 7.5 '.9 2.6 0 0.1 3.4 4.1 3.0 2., 50.0 i
I

1942 4.' 4. 4.6 6.7 4.7 6.0 '.5 7.' 7.4 7., 6.0 4.7 69'.' zI j

1943 4.4 4.6 6.8 6.2 5.6 4.' 4.e ?, 1.' $.' ,., ,.8 69..0 !1944 2.6 4.1 9.1 7.~ S.l 4.5 4,.0 7.9 6.4 6., ,.0 '.7 66.2
1945 '.9 4.0 5.6 5.0 5.0 S.5 4.; 4,!9 5.2 ;.2 4.5 2.2 55.5 JI
14~S

.. .. ., " .... , . .._en b.6 6.8 7.7 7.7 ;.4 4.S 5.' 5·9 4.8 4.8 4.3 '.9 67.4 *
.. SUbsequent Records

'V. Geolo&ioal SUM'e1' W"ater-Supply Paper 1049 except (*).
~ Geological Survey Watei"-SUPP17 Paper 1009. ,
7JI Geo1Qgioal. -SUr'9'eT'cnual Wate~~Papers. .
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19li6 3.4 ,.6 4.7 6.6 4.6 4.4 ,.2 '.5 5.7 tZ 2.4 1.5 5Q.3 ~ I

1947 1.5 ,.6 7.9 5.6 3.3 4.0 2.9 4.' 7.' 2.5 ,.8 53.~ ~ ~

1948 2.2 6.; 9.3 6.9 S.7 5.7 '.9 4.4 5.6 6.9 '.7 1.5 62.3 ~ /,..
,Es

..
• :

e' '.-



table 6

toWER COLORADO RIVER BASIN

Sheet 69 of 72

strum. Flow in 1000 Acre-feet

. 'lWENTr-ONE MILE WASTEWAY NEi\R IUMA, ARIZONA
Location: On Arisena side ot Colorado R:l.ver, 15..1/4 m.iles downstream from

Rockwood sate, and a-lI4 miles downstream from station on Colorado River
at Yuma. DischarJte begt n 1n March 193~.

wawr Oct Nov Dec Jan feb Mar Apr Ma;y J\lne July Aug sept TotaJ. NoteYear
19'9

.,

0.6 t.. 0.2 0., 0.2 0.4 0.8 0.8 ,.,
1940 0.4 1.2 1.0 1.1 0.5 0.6 1.7 1.1 1.4 1.7 1.5 1.2 33.4
1941- 1.7 2.4 2.7 2.1 1., 1.1 1.9 1.8 1.2 1.3 1.4 1.' 20.6 "JJ
1942 1., 1.; 2.0 1., 1.6 1.2 1.4 1.7 1.7 1.7 1.6 1.3 1.8.'
194' 1.7 1.7 2.1 1,5 1.6 1., 1.9 2.0 1.8 1.6 1.5 1.5 3).2 I
1944- 1.2 2.2 2.4 1.8 2.5 1.7 :1.9 1.7 1.8 2.0 1.7 0.8 21.7 -it1945 1.0 1.S 2.' 1.S 1.2 0.9 O.S 2.4 1.9 1.7 1., 1.7 18.8

,14-45 . ..
"

Mean 0.2 0., 0.4 0.' 0.' 0.2 0., 0.4 0., 0.' 0.' 0.' ,.6

urver UPP17 apeII Geological Survey annual Water-Supply Papera.

.. aeCl\o18llt Record•
·1946 2.0 2.1 2.7 2.9 1.9 1.6 1.2 2.3 1.9 1.2 2., 2.2 24.'

~1947 2.1 2.1 2., 1.8 1.6 0.9 1.0 2.3 1.1 0.9 l., 1.2 1.8.8
1948 1.' 1.4 l.8 2.0 1.5 1., O.S 2.' 2.4 0.8 1.2 1.0 le:.O

,
11 o.ological S Water-S . r 1009. -p

122



. Sheet 70 or 72

•

Table 6

LOO:R OOLORA.'DO J.UVJm BASIN

stream now 10. 1000 Aore-feet

. DIN DRAIN FROM '!tDfA PROJECT, ARIZONA
Location: A.~8 ArUOna-6onora bOUX¥1at1111 _ s.c. U, T~ U.S.,

R. 2S W... 1-'/8 mU•• ftcli ColoradO Ri"..l'. t>tachat-ae besen iri Januarr
·~919. l

14-45 .. .. .. .. ..... ...... .. .. " ..
Keen '~l ,.2 ,.1 '.0 2.9 ,.6 '.5 '.4 ,., '.5 '.2 ,.0 39.0

. SubMquent RecorU .
1946 4·5 ~.~ '., 5.6 5.' 16.1[6.0 6.0 5.4 4.6 5.0 4.8 6'.9 J191+7 6.0 6., 6.'1 6.6 1.0 8.2 7.9 7.7 6.7 5.8 5.9 6.8 $1.6
1~1tS 8., 8.7 9.0 9.' 9.1 9.8 9.0 9.5 7.9 7.2 8.2 ,.1 105.1 l/

..
* ~tal tor Jan. 1 to May 3J., 1919; montbJ.1' distribution not

e.vT~&1Ca1 Survey ~~~.r-Supply Paper 1049.
II. Qeologlcal. Survey Water-Supply Paper 1009"

. " Geo16gtoal Sttrvq -.nnua1. Water-Supply Papers.
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Table 6

:r..owER COlORADO RIVER BASIN

Stream Flow in 1000 Acre-teet

Sheet 71 or 72

EAST A.ND WEST MAD CANALS AT ARIZONA-SONORA BOUNDARY
Location: Combined discharge acrosl Arizona-8onora boundary of the two

Yuma projec1t canals at 1-112 miles and 3/4 mile, respectively, east ot
Colorado River. West Main Canal was completed in May 1915, and East
Main Canal in 1913 or 1914. Atter May 1944, waste water tram West Main
Canal was returned to river through Twenty-one Mile Wasteway.

IWater Qct Nov Dec Jan 'eb Mar Apr May June Jul1 Aua Sept Total NoteYear

1924- 2.5 2.5 1.3 1.9 2.0 1.6 1•.4 0.7 0.4 *22.) +1925 1.9 1.4 3.7 1.6 2.1 1.7 1.9 2.2 2.9 1.7 1.4 3.0 25.5
1926 2.6. 1.6 2.2 2.2 2.4 2.6 2.4 2.3 2.9 2.2 0.7 2.2 26.3 I
192.7 2.7 3.2 2.1 2.1 2.6 2.6 2.0 2.6 1.7 2.8 2.8 ,.• 'JO.3

t1928 3.8 3.7 3.2 3.3 2.9 1.7 2.2 1.8 2.3 *30.5
1929
1930

}/1931
1932 2.1 1.7 1.9 1.9 3.0 1.3 1.5 1.6 1.2 *20.3
1933 1.4 1.5 1.2 1.6 1.2 1.3 1.5 1.0 1.1 0.9 0.8 0.7 14.2 t
1934 1.3 1.5 1.4 * 7.0
193; 0.3 0,7 0.4 0.5 0.7 0.6 *5.8 I
1936 0.7 0.9 0.6 0.8 0.6 0.8 0.9 1.1 0.8 1.0 1.0 0.9 10.1

11937 0.8 1.2 1.5 1.1 1.1 0.2 0.6 0.5 0.2 0.2 0.5 1.6 9.5
1938 1.2 1.3 1.0 1.3 1.1 1.5 1.5 2.4 2.9 2.3 3.2 2.9 22.6
1939 3.0 3.1 3.3 ).1 2.2 1.8 2.2 2.1 1.5 2.8 2.7 1.7 29.5 A1940 2.1 2.0 2.9 2.2 1.2 2.6 2.8 2.5 2.0 2.6 2.8 1.9 27.6
1941 1.9 2.1 2.8 2.4 1.8 1.8 2.4 2.1 1.8 2.2 2.5 2.4 26.2 if
1942 2.2 2.1 2.5 2.1 1.9 2.3 3.0 2.7 2.2 2.6 3,4 2,2 29.2

t1943 3.3 3.6 3.1 3.1 2.7 2.9 3.2 .3.0 3.1 3.3 3.0 3.2 37.5
1944- 3.0 3.0 3.1 3.4 3.2 3.0 3.1 2.9 3.7 3.6 4.0 2.9 38.9
1945 2.8 3.1 2.9 2.4 1.6 2.3 1.8 2.6 2.4 2.9 1.7 2.2 28.7

'11+-45
2.2 1.8 2.0 1.8 1.9 1.9 1.9 23.' It!Hean 2.1 2.1 2.0 1.7 1.9

. . . . . , . . .
1.8 1.71.7 1.4 1.6 2.4 1.9 2.2 1.9
1.6 1.9 2.0 2.1 1.6 1.6 1.2 1.S 1.4

* Partially estimated.
11 Geological Survey Water-8upply Paper 1049 except (*).

~
Geological Survey Water-Supply Paper 1009.
Geological Survey annual Water-Supply' Papers.
1914-1945 average annual d1scharge estimated to be the same as the

average ot the 19 recorded and partiallT estimated annual discharges during
the per.1od.

/
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Table 6

LOWER COLORADO ltl'lm BASIN

Stream Flow in 1COO Acre-teet

Shee1i 72 ot 72

~
~

til

~
H

~

~

S1
t-2

I
~

~

i
Y.

water Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Total RoteYear
.1914 542.7 41,1.5 364.4 400.9 SErI.8 817.7 1~257.l ~~166.l 6,393.8 3,004.Ci1.i,~7.7 479.4 118,663.1 k,191.5 -'41.1 541.6 750.6 487.6 1,446.4 8Zl.7 1~662.7 ~~S01.7 2,668.1 1,7U.8 5l,2.6 112.7 ~,324.6
1916 309.2 271.4 27l.6 12,734.9 1,515.' 2,058.4 1,9.34.1 ',153.6 ',293.7 2,124.7 ~,483.0 581.7 19,731.6 I1qn ] _'iOL? 61.8.5 379.0 I.?~ I. -:a.., I. ._"111 6- 1 I.M t. '2 d';t., ~ 15 1'1'7 ~ C C~ ft J -:l1n ? -:ll.n 0 120: -:a'Y.I '7

t,
~ 304.5 319.' , ~ : ,' r ; '. ,IJ l,

~

367.4 ~49.2 ~ · . .) I. t. , : I J. •
482.g 1831.4 : )

,
"

,[, t ' 3 , ,I] ,
L 472.5 l291.1 ), · ~ t1 f

" , I~ .p, l ,
5 330.4 521.8 !f; · ! 1. 1 I' , ,

II:'~ , .
~ ~51.2 1351.5 ,

~ U • f] " 71J JI~ .~ , . . .
,658.8 526.9 ~ ~ ~ I"

,
c: It IJI.

3238.9 243.6 . ~ . J
~ ,

I . 3 7• I

b 3' 549.2 1375.7 ; ra.~ I: · , , 1 rj Jj 12S.1 1424.0 ~ ~ i ~t~ 5 " r..rJ' . · . ·
~ ~98.8 369.5 , • ' . 0' t) I ,f] I~ 1.370.6

..
IIJ239..9 , ' J : · II :f · · , ·

~ 3.S6.9 1277.4 I ~~
... : t>, ff · I.

"199.3 PJ.8.0 I
, '1

f. • ~ '7
• ·:J 1-9;3.0 114.5 ' I I · '1' ~ , 'J 7 • I.. LI I~ .;,;

~,191..3 1195.3 ; b I; I •
~ :)

) S7.3 155.3 I ) .. : :) l It

) 25.9 63.5 I ). , )
t) 291..8 101.2

.
I -I : )

) 88.3 75.4 ,
) V

, COLORADO RIVER wrrHIN LIHITIWPBE SECTION AT IN't1i1tNATIONAL BOlIIDARY ~
Location: This record 1s computed and represents 'the measU1"ed CCX1tr1bu'tions ot the United states to the :flow of m

the Colorado River between the Calitornia-Baja. cali:Comia and Arimna-Sonora bomdaries. 11 ~

~

~
~~I ~2~r~~:~I~~~:~I~~!:~t ~8?:~1 ~:51 ~:~r~547:;li:56;:9~:452:712:~;:2r'4;4:;1 199:I;JiO:m:;ll I i



e e :e-

I
i
~
,~

t1
I:""

I
i

I
~

Sheet72A of n

471.1110,386.3

235. '264.8 204.5 2,008•.3 ~
259. 266.4 6fR.4 4.145.5 ..
24). 266.8 300.1 3,691.4 t
637.4 922..4 ,161.9 8t 425.6 }/
9Z1.4 SSO.8 469.1 14,&30.' I
717.0 686.3 668.9 7,9S2.4
634.3 803.2 797.3 10,320.2 f
502.2 490.5 462.0 8.686.8 Y

Jull' • .ugt ~pt I 'total ',ots

Tab1e 6

towER OOLCJW)() RIVER BASIN

Stream now in 10CX> Acre-teet

~
·"'T' :;61bi,4l.8.'-' -41.9.4 3;zJ;.Z 387.2 369.0' 344.5 6,725.2- I

632.1 402.9 499.0 458.1 414.0 550.4 429.5 6.282.3 >
194$ 364.4 591.5 867.1 881.' 887.2 769.0 654.2 71t2.) 624.2 679-. 584.1 543.5 8,,187.8 i;t

Y CompUted as the sum of (1) Co~racSo River at Yuma, Ar12lOna" (2.) P1lot !nob lfastnq near Pilot Knob, ~
C&U:tomla, (3) TUlIa Main Canal Wasteway at Y\m8., Arizona, (4) Calitomia Drainage CaDal near 1118, Arizoraa, ,
(5) Cooper Wasteway near YUJI&" Arizona, (6) Eleven-Mile wastewq near 11mB, AriIona, (7) 1'wIaDt7"'Of1e HUe waste-I
way near y~, Arizona, (8) Main Drain' from l'uma Project, Ar1zo~ across Ar1~-sonora boundar,y, and (9) last
and West Main Canals at Ari~-8onoraBounda17, less (10) Diversions for Use in Qalitomia by Alamo Canal at
Andrade~ --calitom1a. The discharge of Araz Drain.(completed in spring of 1948) is included in 1948 record.

To obtain the historic flow tor this station, these mea8Ul'ed flows would need to be adjusted tor un
Masured contributions and channel losses between Yuma and the California-Baja Califomia bounda17 and along
the Arizona boundal'7 or the limitrophe section.

~1~1~1~1~I~t~I~I_t~

COLORADO RIVmWttHIN LIMI'l'ROPHE SECTION AT :mTJ!M!fiOHAL BOmDARY (Cont:1nued)
Loeation: This record is computed and represents the measured contributions of the lkt.ited States to t.h.e now

of the Colorado'River between "he eautomia-Baja C&litornia and Arizona.-Sonora boundaries. }/

~s
Heanl 431;i> I 40'1.81 440.71 468.01 538.61 S60.ot11l.9)1..657.71~,601.411fm.81666.3

1938 104.8 112.0 125.7 1l~.1 109.8 26';.'/ J.97~1 ~iS2.11l6.4
'19.39 140.5 140..6 22.3.4 386/1 1,016.' 414.5 24.7.3 .184.9 1'n.6
1940 372.6 403.9 461.4· 480.4 2Ic2.9 20.3.2291.5 254.5 171.1
1941.1tal.l 425.8 635.3 518.1 2.98..3 650- 46f.O 999.0 1,'Jf1l.7

'~J 19421.221.8 1,446.0 1,856.0 1,704.0 ,418.11,~.,m.5 .246.4 ~,176.9
0' 1943 .458...3 751.4 1,008..3 1.tl2.,. ~.l 562. ~_7 596.3 625.0

1944 7f!1..? 883.5 1,108.& 1,021.',034.' 026. 832.0 '182.8 608.0"
1945 81:'h7 959.4 .972.8" 1,016.5 ,8U.? 915.6 626.9 $73.9 521.6
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CONSUMPTIVE USE OF WATER RATES IN THE
LOWER COLORADO RIVER BASIN Y

(Provisional)
"',

INTRODUCTION

Before the available water resources and an equitable division of

the use of the waters of a drainage basin can be satisfactorily ascer-

tained, careful consideration must be given to the consumptive-use

requirements for water in various sub-basins. Consumptive use of water

involves problems of the water supply, both surface and underground, as

well as those of the managexuent and general economics of irrigation

projects. It has become a highly important factor in the arbitration

of controversies over major stream systems where the public welfare of

valleys, states, Federal projects, and even nations is involved. One

such stream is the Colorado River, wh:1.ch drains parts of' seven western

states and news into the Gulf of' california in Lower California,

Mexico.

Because of experienoe accumulated by the Research Division of

Irrigation Engineering and Water Conservation of the tbited states Soil

Conservation Service, especially those encountered in the Rio Grande

ill y and Pecos River.ill. valleys, it was requested by the Upper

Colorado River Basin Compact Commission in 1948 to make a study ot con

sumptive use of water rates in the Upper Colorado River Basin ill. In

September 1950 the Bureau of Reclamation ot the United states Department

of the Interior requested 'J/ the Division to make a somewhat similar

Y Prepared by Harry F. Blaney, Principal Irrigation Engineer and Karl
, Harris, Senior Irrigation Engineer under the direction of George D.

Clyde, Chief of Division of Irrigation and Water Conservation 
Research, Soil Conservation Service, U. S. Department ot Agriculture.
(March 1952).

y Figures in parenthesis refer to Literature Cited.

JI See appendix lor letter from E. A. Moritz to George D. Clyde,
September 29, 1950.

1



study ot water consumption rates in the Lower Colorado River Basin.

The Colorado· River drains some 242,000 square miles in the united

states and 2,,000 square miles in northern Mexico. It rises in the snow

capped Rocky Mountains ot northern Colorado and its tributaries extend

'i,tnto seven ot the states: Arizona" California, Colorado, Nevada, New'

Mexico, Utah, and Wyoming. The Colorado River Compact of 1922 provides

principally tor a division ot the available water of the Colorado River

system between the "Opper Basinlt and the "Lower Basin" at Lee Ferry,

which is a rew miles below the Al'i'aOna-Utah boundary.

From a valley-wide standpoint, consumptive use includes'l1ll

transpiration and evaporation 108ses rrOll :Lands on which there is growth

ot vegetation of any kind, whatbet agl'icultural crops or native vege

tation, plus evaporation trom bare land and trom water surfaces ill
m. The term "consumptive use" is considered synonymous with the term.

"evapo-transpira.tion" and is defined ill as: The sum of i:.he volumes of

water used by the vegetative growth of a given area in transpiration or

building of plant tissue and that evaporated trom adjacent soil, snow,

or intercepted precipita.tion on the area in any specified time. The

consumptive-use rate may be expressed in acre-inches per acre or depth

in inches and Acre-feet per acre or depth in feet. The sources of water

to supply consumptive use are precipitation" irrigation, surface and

ground water.

The purpose ot this report is to present the results of the study

or the rates ot water consumption at sites of use by' agricultural crops

and native or natural vegetation in various irrigated areas of Arizona,

Ca1it'crnia)' NCV3da.._ New Mexico, and Utah .in. the Lower Colorado River



• Basin. The authors were confronted with the problem of determining,

within a limited time, the unit normal consumptive use of water in

valley areas extending over many locations in the Lower Basin.

Procedures developed in the Pecos River Joint Investigation !il and the

Upper Colorado River Basin ill have bee~ modi.!'ied to meet the conditions

in the Lower Basin. Beaause of the limited measurements of consumptive

use in the Lower Colorado River Basin, estimates of unit consumptive

use b;y various agricultural crops are based primarily on measurements

made on use of water in the Salt River Valley, Arizona, by the Division

of Irrigation and water Conservation eJi) illl illl. Estimates of water

consumption by native vegetation are based for the most part on obser

vations made by the Un!ted Sta.t4J. Geological Survey~ in safford

Va.lley" Arizona.. These data have been transferred to areas of the

Lower Colorado River Basin through relationships established empirical11

between measured consumptive use and climatologiCal data ill ill.

•



GENERAL CHARACTERISTICS OF THE WWER BASIN

The Lower colora.do Basin, embracing an area of 133,500 square

miles exclusive of the Salton Sea area, is about twice as large as the

six New England states combined. It is slightly larger than the upper.

basin, on which it is dependent for most of its water supply. It in

cludes parts of five states: Arizona, california., New MeXico, Nevada,

and utah and a small portion of the Republic of Mexico (See figure 1).

The term "lower basin" is here used to refer not only to areas

downstream from Lee Ferry which drain into the Colorado, but also to

the drainage basin of the Salton Sea, including Imperial and Coachella

Valleys. With its vast areas of landa and excellent growing climate,

the demands for water in the lower basin greatly exceed available water

resources.

The water of the Colorado River is suitable for irrigation and

domestic use and averages about 700 parts per million of total dissolved

solids below Lake Mead. Water entering the blain at Lee Ferry carries

an immense amount of sediment. Lake Mead receives the sediment load of

both the Colorado and the Virgin rivers. In 1926, Fortier and Blaney

estimated the normal quantity of silt transported annually by the river

to the lower end of canyon section to be 137,000 acre-feet (13).

Storage capacity in Lake Mead is being reduced an estimated 105,000

acre-feet~ annually by the deposition of this sediment according tf)

1949 survey.

Agriculture

While agriculture and mining compete for first place in economic

importance l agriculture 15 l'anked generally as the most important

4
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industry in the lower basin. Crops were grown in the lower basin

hundreds of years before a.ny other part of what is now the united states

was settled. Agriculture has been and always will continue to be de

pendent on a satisfactory supply of irrigati~n water. The southem

portion of the area is favored with an all-year growing season. Many

crops, such as small grains and vegetables, grown in most parts of the

Nation only in summerJ are produced here in wmter. These combined with

perennial crops such as alfalfa and pasture and semitropical crops in

warmer parts of the basin result'in a high degree of cropland occupancy.

Double-cropping of the same land with both winter and sumer crops is a

common practice where irrigation water supplies are adequate.

Because of the wide variety of crops that can be grown successfully
.'

in the lower basin, the pattem of crop production is continually

changing. New crops are being introduced and varieties of other crops

developed.

Alfalfa, grown on approximately 35 per cent of the irrigated land,

covers a larger acreage than any other crop. It is an important cash

crop both for local sale and for shipment to other areas. All-year

pasturing is possible in some sections of the basin.

Seed production is an important product ot the lower basin. The

yields of alfalfa, Bermuda grass, flax, and sugar beet seeds are high.

According to the 1946 report .!.&!l of the Bureau of Reclamation,

there were 1,351,000 acres of "irrigated land" a~d 29,291,000 acres ot

"other farm land" in the lower basin or about 34 per cent of the total

area. A large portion of the basin area is used for grazing which in-

eludes the llot.her .farm .lAnd." Production of farm crops with<mt irri-

6



e gation is generally unsuccessful in most areaa of the basin because of

scanty and uncertain rainfall. The following tabulation shows the area

irrigated in the Lower Colorado R1ver Basin as reported by the Bureau.

Year Arizona california Nevada- New Mexico tltah- Total-
Acres- Acres- Acres- Ac%'$s- Acres-

1940 8.35,930 460,900 11,000 19,770 23,500 1,)51,000

The cropped acreages in the basin, as reported by the Bureau of

Reclamation and other agencies, tdr 1947, are shown in Table 1.

Soils-
A Bureau of Reclamation report~ in 1946 gives the following

description of 80ils in the lower basin:

"Soils of the lower baa;b..v~ d.eveloped in a climate where low

rainfall and high temperatures prevail, with the result that they are

very low in organic material and have lost little of their soluble plant

nutrients through leaching. Soil colors vary from gray to red, with

pinks and reds' prominent. Practically all agricultural soils are of

alluvial formation, but vary rather widely in composition, texture, and

fertility.

"Valley bottom soils are generally derived from the more recent

alluvial materials and range in texture from sands to clays. They are

best suited to agriculture because of high fertility, smooth topography,

and proximity to irrigation supplies.

"J3ench and terrace soils make up the largest acreage of irrigable

soils in the lower basin. Surface soils ot this type vary from rather

coarse and sandy to fine textured and contain abundant quantities of

/the. JlIin.eraJ....eJ..ements 'of fertility. The subsoil is usually .finer textured

7



Table 1. Acreage of Irrigated Crops in the Lower Colora.do River Basin in
1947 by states.

f rcaul. 1Crops : N. Mex. : Utah I Merica'
:!r1zona t. 1/ ; Nevada . . ! 2/

! ,
Acrys Acres Acres ~ ~ Acres- - -

Year 1947

Alfalfa 187,~ IPfl,210 2,8.30 4,210 12,200 1,468
Alfalfa &grain 66,
Beans 2,015 1,827 2 369 398
Carrots 6,349 6,210
Citrus 20,760 6,768
Com 8,;47 ),382 719 2,880 1,410 522
Cotton 202,642 2,381 540
Dates 628 5,216
Deciduous fruits 1,75; 31 $9 147 2,125 153
Flax 15,438 76,286
Grapes 309 6,025 7
Lettuce--fan 26,943 S98

41'
tettuce--spring 14,482 7,688
Melons 2;,109 39,061 40 73
Misc. hay &. pasture 82,324 6,864 3,866 1,643 1,200
Miscellaneous truck 9,556 10,835 821 333 - 82; 246
Nurseries &. flowers 4 174
Nuts 1,032 208
Olives 6$
Potatoes--sweet rt 414
Potatoes--white 5,088 10 78 88 260 650
Rice 506
small grains 153,905 70,849 1,125 4,387 5,120 530
Soil building crops 2,443 2,991
Sorgh'UIl1s ;8,430 4,759 342 1,635
Sugar beets and seed 3,763 27,006 1,500
Tomatoes 27 3,752 25

Total 895,881 470,351 9,919 16,330 24,640 3,967

!I Includes 64,977 acres adjacent to Colorado River, 38'1,816 acres in
Dnperia1 Valley and 2.3,558 in coachella Valley.

y Portien-o£ Mexico. in .Gila River drainage area.



and in places is composod of heavy clay- Quite frequently', a zone of

lime accumulation occurs in the sUbsoil and in some areas a definite

11me hardpan has been formed at various depths below the surface.

"Ex:tensive areas of desert soils in the lower basin usually' grade

from coarse sands and gravels near the baBe of mountains to fairly heavy

clay loams and clays near the center ot the valleys. Many areas are

high in soluble salt content, but where good drainage can be provided,

salts can be leached easilY' from the soils and the land made highly

productive. These desert solls are stratified and the various horiZons

grade from coarse, raw sand to heavy, plastic clay_ Where medium

textured 80il occurs in suf,ficient depth at the surface or bear enough

to the surface to msure adequate water-holding capacity, the land

merits agricultural development if the total salt content is low, or

if leaching and drainage can be provided. If

Climate

In general, the basin is arid except in the high altitudes of the

headwater areas. The range of temperature between day and night is

extreme, especially a.t eleva.tions above ',000 feet, where the nights

are usually' cool and comforta.ble, despite the intense heat registered

during the 8ummer days. At low elevations, hot nights may occur from

the end of June to early September.

Throughout the lower sections, mainlY' in Southwestern Arizona

where elevations are less than 3,000 teet above sea level, temperatures

above 100° F. in the shade occur frequently during the long summer,

which laststrom Apr1~ to November.
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The period between the last killing frost in spring and the first

in fall is short, in some localities averaging less than three months

in some places in the elevated areas of the northern and eastern parts

of the basin. On the other hand, in the lower elevations of the Gila

and Colorado River Valleys, a few favored localities often escape kill

ing frost for two or three years in succession. Thus there are ext.remely

wide variations in the length of the growing season.

Annual precipitation varies directly with elevation above sea

level in the western half of the basin and in the upper reaches of the

Gila River and its tributaries. From the Little Colorado River, north

eastward, rainfall averages less than ten inches, while over the lower

elevations of Southwestern Ari2iona. the annual average 1s generally less

than f1ve inches. In some places along the Mexican border, the annual

rainfall avera.ges less than three inches.

10
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PnEVIOUS INVESTIGATIONS

Those responsible for plann:l.ng irrigation projects or administer

ing the waters of the west have, for many years, been attempting to

define more clearly the amounts of water required to satisfy crop needs.

It has been recognized that in addition to the water consumed through

transpiration 'by the plants and evaporation from the water and soil

surfaces during and after an irrigation, an allowance must be made tor

reasonable and necessary losses incident to irrigation.

studies in Other Areas

The effect of sunshine and beat in stimulating transpiration was

studied as early as 1691, according to a review of literature by Abbe

ill. Measurements of transpiration of various kinds of plants by

Briggs and Shantz indicate a close correlation between transpiration

and evaporation from free-water surfaces, air temperature, solar radi

ation, and wet-bulb depression readings ..Qal.

Various methods have been used throughout the West to determine

the amount of water consumed 'by agricultural crops and native vegetation

ill. Regardless of the method, the problems encountered are numerous

and considerable time is required to make satisfactory measurements ef

consumptive use. The source of water used by plant life, whether from

precipitation alone, irrigation plus rainfall, ground water plus pre

cipitation, or irrigation plus ground water plus rainfall, is a factor

influencii1g the selection of a method. tklit values of consumptive use

may be determined for different kinds of native vegetation and agricul

tural crops by soil moisture studies, lysimeter or tank measurements, .

analysis or irrigat.ion data", analysis of .climatological data, and other

methods. ill.



At various tilnes during the past forty-seven years, the Division

of Irrigation Engineering and water Conservation and its predecessors,

in cooperation with state agricultural experiment stations and other

agencies, have measured evapo-transpiration of different agricultural

crops and native vegetation in many sections of the westem t.hited

states ill~. In 1931 the. practicability of using the evaporation

pan and temperature records as an index for estimating evapo-transpira

tion losses from moist areas was demonstl'ated by the Division of

Irrigation in southern california iW.; s1m:Uar use of such da.ta was made

in 1936 in the Joint Upper Rio Grande Investigation ill and in 1940-41

in the Joint Pecos River !nve.t1gation ill-
For many years, irrigafion engineers have used temperature data

in estimating annual valley consumptive use of water in arid and semi..

arid areas of the West. Hedke developed the effective hea.t method on

the Rio Grande ill. From studies of the Bureau of Reclamation, con

ducted intermittently from 1937 to 1940 by Lowry"anel Johnson .Q1l, a

somewhat similar method was developed which has been used by the Bureau

of Rec1aJll8tion in estimating annual valley consumptive use. From re

search studies in 1940-41, in connection with the Pecos River Joint

Investigation!.U, the ~earch Division of Irrigation Bhgineering and

Water Conservation of the So~l Conservation Service, developed

empirical formulas for estimating monthly, seasonal, and annual rates

of consumptive use from climatological data ill ill- Since then, this

method has been employed to estimate consumptive use in the Upper

e ~Colorado~River Basinill.a.nd ether areas .!!Q.l.

12
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Lewer Colorado River Basin Studies

Measurements of conl5umptive use in the Lower Colorado River Basin

have been l1m1ted in the past to & few areas. Some estimates have

been made by engineers for various purposes, such as those made by

Jacobs and stevens iill in 1937 and the Bureau of Reclamation~ in

1946.

Studies of use of irrigation water in Salt River Valley, Arizona,

'Were started in 1931 by Harris i!!l and considerable work has-been done

since by Harris on water consumption tor. the following crops: alfalfa,

citrus, ootton, dates, flax, guar, sorghum, and soy beans illl .!!2l.U!l

Estimates of eonsumpt1ve use of water by agrioultural crops based

on climatological and other data were made in 1949-50 for various

locations in New Mexico !!Ql by Blaney and Hansen and in Arizona .G!l
by Blaney and Harris.

Measurements oluse of water by bottom-land vegetation in Lower

safford valley, Arizona, were made by the united states Geological

Survey in 1943-44 i!!:.l. The Division of Irrigation Engineering and

W&t.er Conservation has made measurements of use of water by native

vegetation in moist areas in California, Colorado, IdahO, New Mexico

and Texas ill.ill .im.

13



GENERAL PROCEDURE

ll)npirica1 formulae developed b7 the Division of Irrigation in

19'9-1941 in the Pecos River Investigation ill for estimating rates of

evaporation and conaumptive use give consideration to temperature, day

time hours, length ot growing season and humidity. In 1945, Blaney

and Criddle simplified the Pecos formulae by eliminating the humidity

tactor ill. Because ot the liaited measurements or consumptive use

in the Lower Coloradoftiver Basin, these formulae have been employed

to compute the rates 'ot water Ule 'by a.gricultural crops and native

vegetation 1n this Basin.

ot the climatic tactors atfecting plant growth, temperature and

precipitation undoubtedly have the sreatest influence. Records ot

temperature and precipitation are ta.l' more universally avaUable

throughout the Western states than are data tor other factors. The

actual hours of sunshine play an important part in the rate at whioh

plants grow and consume water, but sunshine reoords are not generally

available. The theoretical daytime hours for each day are available for

all the latitudes i?£l and may be used in place of the actual data tor

computing the mont.tly ;:>ercent of dayt:L'1lG hours for the year.

The proced.ure is to correlate ex:tF;L;'.ng lUE.3.fmred cons111Up':,ive \lse

data for diffe!'ent CrC'!=3 Jnd native veg~3t!:t,i~ir. ~lith mont~.ly t~mpera

tures, percent of dp.~";:'im.e hO~lrs, and frcsJ-:.-f·:·ee(growing) period, or

irrigation season, :.~ estZ\ulish a consur.-pti.ve use ooefficient for each

ldnd of vegetation. Th'!l coefficients so c:.:::vr-llope.d are use~ together

with cl1matolo~1cal data to compute consumptive use fo~ DJ'OPS in areas

£or -which on~.cllmat.ol.oe:lcal.dataare. available.



Irrigated Areas

For the purpQse of establishing consumptive use rates for the

irrigated areas of the Lower Colorado River Basin; the Basin was divided

into sixty..eight separate ~eas. The location of these areas and the

Weather Bureau stations used in computing consumptive use are shown in

Figure 1. The irrigated areas, Weather Bureau stations, average

elevations, mean annual temperatures and precipitation and frost-free

periods in the Lower Colorado lliver Basin are shown in Table 2. Infor

mation relative to irrisation, growing seasons, and crops in each of

the areas were obtained t~ local, state and fecleral agencies. unit

rates of consumptive use -.re computed for the major crops grown in

each of the areas shown in t'able 2 by the Blane1-C~ddle consumptive-

. use formula ill which was tJIployed b7 them in estimating water con

sumption in the Upper Colorado River Basin ill.
Consumptive-us! Formula

Db1"egarding the ether factors , consumptive us e varies with the

temperature, daytime hou~, ~nd availa.ble moisture. By multiplying

the mean monthly temperat~e (t) by the monthly per cent of daytime

hours ()f the year (p), the,J'.e is obtained a. monthly consumptive-use

factor (f). It is assumed t.hat the consumptive use varies directly as

this factor when an ample water supply is availabl~. Expressed mathe

mati.e.aJ.ly, U:: KF :: sum of kf where:

U :. Consumptive use of crop (or evapo-transpiration) in inches for
any period

F : Sum of the monthly consumptive-use factors (f) for ,the period
(sum of the products of mean monthly temperature and monthly
per cent· O£, dayt.iJna.~ur& o£ the year).
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Table 2. Irrigated areas, Weather Bureau stations, average elevations, mean annual temperatures
and precipitations, and frost-free periods in the Lower COlorado River Basin

.: :Average frost:.:
Area Weather Bureau stat~on ~ Mean annual . f . d• : ree p!no

Number: Name ~. Location E1eva-~ Temper-; Precipi-~ S rin ; Fall
: : tion: ature: tation: p g:

ARIZONA

A-8-LC Hopi, Ganado, and Leupp

A-9-LC Moenkopi-Navajo Reservation

A":'5-c Davis Dam to Topock
A-1-BW Big Sandy

A-5-LC Woodruff

~ A-6-LC Black Creek (Pueroo Rive!')
A-7-LC Holbrook

i
I

~i

I
i
1

10/2
10/n
10/11
10/4
10/8
10/20
10/U
10/1
10/20
10/18
10/3
10/5
10/i.~
10/19
10/6
10/$
10/1

11/.~III
10/ Y
lO/li
10/2h
ll/14
'1214"
11/13
11/4

5/27
5/5
5/5
5/22
6/2
4/28
5/5
5/23
4/28
5/1
5/8
5/20
5/7
4/23
5/14
5/24
5/13
3/9
3/9
4/1
5/1.3
4/1
3/2
2/7
3/29
3/26

12.76
12.00
12.00
13.43
19.60
8.73

12.00
12.74

8.73
8.27

12.32
12 ..58
7.15
7.03

13.66
11.)1
11.85
9.63
9.. 63
8.70

U.S5
8.70
,.30
5.19

15.79
11.97

48.8
52.3
52.3
51.6
48.9
55.0
52.3
4B.1
55.0
54.7
49.1
50.9
54.0
55.3
48.9
52.1
52.3
62.0
62.0
60.5
52.3
60.5
68.1
71.6
63.6

6964
5560
5560
5644
6500
5069
5560
6750
5069
4880
6350
6700
4700
4936
7200
5000
4500
3200
'200
2880
4500
2880
1275

913
3900
2125

Springerville
st. Johns
st. Johns
Snowflake
Pinedale
Ho1broo~

st. Johns
Fort. .Defiance
Holbrook
Winslow
Ganado
Jeddito
Leupp
Tuba City
Betatakin
Fredonia
Moccasin
Supai
.Supai
st. George t Utah
Moocasin
st. George, Utah
overton.. Nevada
treadles Airport.. calif'.
Bagdad
Wikieup

Havasu Creek
Hualpai Reservation &Meriwitica
Grand Wash
Short Creek
Littlefield

Kanab CreekA-l-C

A-2-C
A-3-C
A-4-C
A-1-V
A-2-V

A-1-LC Springerville
A-2-LC st. Johns
A-3-LC Concho
A-4-1C Silver Creek-Showlow &Snowflake

I /'
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Table 2. Irrigat.ed areas, Weather Bureau stations, average elevations, mean annual temperatures
and precipitations, and frost-tree periods in the Lower Colorado River Basin (Continued)

Area ~ Weather Bureau station ~ Hean annual ;Averagetrost-
• ::free J>eriod

Number C tlame : Location ~ El~va.-: 'lemper-:':~~Prec~pI-~Spring~ Fall
: : ~ tl.on J at.ure: tatl.on: :
ARIZONA (continued) u __ ~~--- .:!:. Inches Date Date--

A-2-BW Bill Williams (santa Maria)

A-1Q..G Middle san Pedro River
Charleston to Hammoth

11/13
11/4
11/14

11/24
11/24
12/16
11/24
10/S-9/12
11/24
10/15

3/29
3/26
2/28

2/23
2/23
1/19
2/28
5/3-
6/23
2/28
5/9-
5/5 10/20
6/23 9/12
2/2S 11/24
4/29 10/23
4/4 11/7
4/6 11/3
3/17 11(16- ...
4/9 li/f
3/30 10/29
4/11 10/20

4/8 .. )J)2

-

15.79
ll.97
5.57

3.46
3.46
3.72

13.15
15.12
12.18
21.81
13.15
19.48-
17.05
21.81
13.15
18.52
9.16
9.38

13.01

11.58
13.57
10.29

1l..-92

-

63.6-69.6

69.3
69.3
72.0
66.7
56.1-
43.5
66.7

43.5
57.9
43.5
66.7
55.5
61.1
63.0
64.9
6.3.2

62.8

3900
2125
385

110
110
191

3465
4800
4150
8000
3465
6500
8000
4717
8000
3465
5000
3609
2900
2532
4540
3862
4180
4029

.3550

Bagdad
Wikieup
Parker

Bens<m '"

YuIB Valley'
Yuma Valley
YUIIIa Citrus station
Clifton
Clift, Hew Mexico
Red Rock, New Mexico
Alpine
Cli.tton
Blue
Alpine
Glenwood, New Mexico
Alpine
Clif'ton
Portal
San Simon

- safford
San carlos Reservoir
Tombstone
Fairbank
Hereford
LMS Springs

Colorado River Indian Reservation
and Cibola Valley

North and South Gila VaJ.leys
Yuma Valley
Yuma Mesa
Duncan Valley

Alpine-Upper San Francisco
san Francisco River

Double Cirele Ranch-»lgle creek
(Elev.-4920)

Portal-Upper San Simon
Ban Simon Creek
Safford Valley
San carlos Indian Reservation
Hereford Valley-Upper San Pedro

A-6-C

A-7-C
A-8-C
A-9-C
A-I-G

A.-4-G

A-5-G
A-6-G
A-7-G
A-8-G
A-9-G

t-Jl A-2-G
---l A-3-G



e
' ..

e e

ARIZ~A (Continued)

~able 2. Irrigated areas,' Weather Bureau stations, average elevations, mean annual t.emperatures
and precipitations, and trost-tree periods in the Lower Colorado River Basin (Continued)

A.rea ~: weather Bureau station ,: Mean annual .:Average frost.::
• ~ ._. ... .L~~~~riod '

, t ~. ~ EIeVa~~eDiper-:··Precipi--;-·-·-·-·l- -.--.
Number; Name t tocatJ.on 't tion ~ sture: tattoo -: Spring: Fall.

~ OF.. Inches ~ ~

A-ll-G Lower san Pedro River

A-12-G cOolidge Dam to Kelvin
A-l,3-G san Ratael-tJpper Santa Cruz

A-14-G santa Cruz CountY'
A-l5-G Pima County-Santa Cruz River
A-l6-G Pinal County--Gila It santa CrIlB

....
co

A-11-G Black River--Upper Salt River
A-l.8-G Fort. Apache Indian Reservation-

Upper salt River
A-19-G Cherry Creek-Upper salt River

A-2o-G salt River canyon to Roosevelt

A-21-G Tonto Creek &Tributaries

A-22-G Verde River upetream from
Camp Verde

Dudleyville 2204 6.3.5 14.87 . 4/2 11/10
Globe 3410 62.2 - 4/2 11110
Klondylte 3225 - 15.71 - -
DucUeyvill.e 2204 6.3.5 14.trI 4/2 11/10
Nogal.es 3800 62.9 - - -
San RAfael Ranch 4141. .. 17.89 4/]2 10/28
Nogales ,3800 62.9 16.11 4/1 il/17
Tucson (U. ot A.) 2423 67.1 11.U 3/19 n/l7
cas Grande 1390 69.•4 8.75 3/5 11/22
Florence 1500 69.5 10.29 3/16 n/18
Maricopa 1242 69.5 8.29 3/7 1l/21
sacaton 1280 68.2 9.78 3/ll li/14
Henry's camp 6925 51.7 28.55 5/20 lolll

Whiteriver 5200 54.7 17.83 5/4 10/16
Sierra Ancha 5100 59.8 28.70 4/25 11/7
Young 5100 .. 22.48 5/3 10/18
Intake 2220 - 13.76 ,3/11 11/25
Roosevelt 2230 67.6 - .... ...
Natural Bridge 46<17 57.8 26.20 4/10 U/11
Payson Ranger Station 4900 52.7 21.90 5/26 10/9
Roosevelt 2230 67.6 17.00 2/5 12/12
Young 5100 .. 22.48 5/3 10/1$
Childs 2650 63.6 18.40 3/27 11/~
Jerome 5250 59.9 18.45 4/11 11/17
MontezUDB Castle 3180 61.9 12.21 4/3 11/." JIfo.

.-/
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Table 2. Irrigated areas, Weat.her Bureau stat.ions, average elevat.ions, mean annual temperat.ures
and precipitations, and frost-tree periods in the Lower Colorado River BasiR (COntinued)

, ': It tAverage trost-
, 'Area :' 'Weather Bureau stat.ion ': Mean annual ': free period '
Number .: .N .: .Locat. 'on '; Eleva...: Temper-': prec~pi..:: S rin ': Fall

.: &me .: ~ .: tion': ature': t.at~on ': p g ': ,
teet of. Inches Date Dat.e-- --. ------ ---..

N],VADA

N-1-V Virgin River OVerton 1275 68.1 5.30 3/2 11/14
N-2-V Meadow Valley Wash calient.e 4402 52.6 9.29 5/1 10/9

Pioche 6110 50.7 13.98 5/13 10/21
N-'j-V Kudc17 River Logandale 1400 65.9 5.1$ 3/17 11/11

OVerton 1275 68.1 5.30 3/2 1l/14
N-l-C Las Vegas Las Vegas 2006 65.8 5.03 319 . 11/17
N-2-C Hoover Dam to Dans Dam Needles Airport, calif. 913 71.6 5.19 2/7 12/4

NDl MEXICO
l\)
o

HM-I-LC Carrizo Wash Qu6lllado 6B79 47.4 12.76 6/3 9/30
NM-2-LC Zuni River lUack Rock 6455 49.7 12.65 5/14 10/12

Ramah 7200 - 13.79 6/2 9/19
NM-3-LC Puerco River--Ga11up Fort. Wingate 7000 49.6 13.99 5/7 10tT

Gamerco 6735 48.2 11.94 5/10 10/9

NH-I-G Gila River upstream trom Virden Cliff 4800 56.1 15.12 5/3 10/8
Red Rock 4150 - 12.18

NH-2-G Virden Valley Clifton, Arizona. 3465 66.7 13.15 2/28 11/24
Clift 4800 56.1 15.12 5/3 10/8
Red Rock 4150... 12.18

NM-.3-G san Francisco River Alma 4800 55.4 14.24 5/2 lollS
Binrdn&ham Ranch 6800 47.1 12.08 .5/23 10/3
tuna. Ranger station 7050 45.6 16.35 6/19 9/21
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.!.fable 2. Irrigated areas, Weather Bureau stations, average elevations, mean annual temperatures
and precipitations, and frost-free periods in the Lower Colorado River Basin (Continued)

... ·s -:Average frost-
Area · Weather Bureau station Mean annual.. -: -: free period··t. .. -: FJ.eva-t Temper-: Precipi--: .-=

Number.: Name • -Location -: tion 1 . ature ': tation -: Spnns: Fall'.. · Feet OF. Inches Date Date- - - -
.!!!M!

~l-C Kanab creek Alton 7150 44.7 16.48 6/4 9/26
1(anabPower House 4925 54..1 13.14 5/4 10/13

lJ-1-V Virgin River Cedar·etty 5805 50.7 - 5/13 . 10/4
Gunlock Power House 3600 - 12.06 4/.21 10/31
Leeds 3400 57.9 13.07 4/8 11/2

l\.) Bew BUmon,y 5280 - 18.35
I-' Orderville 5250 - 15.00 -st.. George 2880 60.5 8.70 4/1 10/26

Zion National Park 4CXXJ 60.1 14.63 4/12 10/26

MEXICO

M-1-G San Pedro River Fairbank, Arizona 3862 - U.58 4/9 ll/2
Hereford, Arizona 4180 - 13.57 31'030 10/29
Lewis Springs, Arizona 4029 -. 10.29 4/11 10/20
Tombstone, Arizona 4540 63.2 - - -

M-2-G santa Cruz River Nogales I !riR>na 3800 62.9 16.11 4/1 11/17
san Rafael Ranch, Ariz. 4741 - 17.89



•

K =Empirical consumpti~e-use coefficient (tor period)

t =Mean monthly temperature) in degrees Fahrenheit.
~

P 11 Monthly per cent of daytime hours of the year.

f :~ : Monthly consumptive-use factor.

k =Monthly consumptive-use coefficient.

u =kf =Monthly consumptive use in inches.

The ccnsumptive...use factor (F) for any period may be computed tor

areas tor which monthly temperature records are a.vailable. Then by

}mowing the consumptive-use coefficient (X) for a particular crop in

some locality, an estimate of the use by the same crop in some other

area nay be made by application of the formula - U =KF. The monthly'

per cent (p) of daytime hours of the year tor various latitudes is shown

in the appendix.

Consumptive-u~e coefficients

Coefficients (K) for the major agricultural crops in the Lower

Colorado River Basin have been developed from monthly temperature day

time hours, length ot gro~g season and measurements of use of water in

Salt River Valley by Harris .U:ll i!2.l i!2l. Coefficients tor native

vegetation are based for the most part on observations made by the United

states Geological Survey in Safford Valley, Arizona ll!!l. The use of

water'measurements were correlated with temperature, daytime hours and

growing season, and the coefficient (K) was computed for each, crop and

native vegetation by the formula K =.!!. These coefficients are shown ill
F

tables :3 and 4. They are based on the assumption that the vegetation

receives a full water supply tJu'Oughcut the growing season or frost-

tree yeriod ill.

22



Table 3. Consumptive-use coefficients used in computing consumptive
use of water by irrigated crops (normal condition) in the
Lower Colorado Rive.r Basin.

Crops
fCoeffi..:
f dent f
: (K)

Growing season or period

Cotton •62
Dates •65
Deoiduous fruits •65
Flax •80

- Grapes •60
Lettuce-fall .6;
Lettuce--spring •65
Melons •65

Misc. hay & paeture •80
Mise. hay & pasture .75
Misc. hay & pasture •60
Miscellaneous truck .70

Nurseries & flowers •65
Nuts .70
Olives .65
Potato8s--sweet .•70
Potato8s--white .70

Rice 1.20
Small grains .70

Soil building orops •8;
Soil building crops •70
Sorghums .70

Sugar beet seed .70

.T.oma.t.ou •75
'- ...

Alfalfa.

Alfalfa
Alfa.lfa
Alfalfa and grain

Alfalfa. a.nd grain
Beans

Carrots--fall
carrots-spring
Citrus
Com

0.85

.70

.60

.85

.70
•60

.70
•70
•60
.75

Frost-free period. (Less August a.nd first
hall' of September in some areas.)

Frost period. (Growth during portion only.)
Frost period. (Growth during entire period.)
Frost-free period. (LeS8 August and first

half of september in some areas.)
Frost period•
start of trost-free period for growing

season of 90 da,S. In areas of year-long
growth, season is April thrOUgh June.

August through January•
November through June•
Year long.
From middle of June tor 120 days in areas of

year-long .growth. other areas from sta.rt of
trost-tree period tor 120 days •

April through October•
Year long•
Between tro.te •
November through June•
Between trosts.
September through November •
November through March•
March through July in areas of year-long growth.

other areas, 120~ during trost-free period.
Between frosts in areas of year-long growth•
Between frosts in high areas •
Growth during frost period in all areas.
August 15 through March 31 in areas of year-

long growth. Frost-free period in other areas •
Year long.
Between frosts.
Year long.
Between frosts.
March through May in areas of year-long growth.

Other area.s from start of frost-tree period
for 90 days.

June through October.
October through April or December thr.ough April

in areas of year-long growth. In other areas,
90 to 150 dayt:! during growing period.

Sesbania, guar, etc.-July through September•
Clovers, peas, etc.--November through March•
July through October in areas of year-long growth.

In other areas, 110 to 150 days during frost
tree period. .

September 15 through December plus March
through June•

start of frost-free period through July 10•
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Growing season or period••

•:

•60 Frost-free period.
.50 Frost period.
.;5 Annual.

Entire growing period in areas
other than year-long growth.

1.40 !ntire year in areas ot year
long growth.

1.25 Entire growing period in areas
other than year-long growth.

1.),5 Bntire year in areas of year
long growth.

1.00 l1ntire growing period in areas
other than year-long growth•

•90 Intire Tear in areas ot year
long growth•

•75 Entire growing period in areas
other than year-long growth•

•65 Dltire year in areas ot year
long growth.

1.SO »ltire growing period in areas
other than year-long growth.

1.40 Dltire year-'in areas of year-
long growth.

.SO Frost-free period•
•60 Frost period.
.75 Annual•

TuJ.es

Baccharis & phreatophytic brushes

Baccharls & phreatophytic brushes

Mesquite

Mesquite

'Classifieation

Barren land (hig_ter table)
Sand and gravel
Sand and gravel
Sand and gravel

Clay loam
Clay loam
Clay loam

Salt cedar

Cottonwood

Tules

Cottonwood

Table 4. Consumptive-use coefficients used in computinS consumptive use ot
water by native vegetation and incidental areas m the tower
Colorado River Basin

•
Incidental areas
Rights-of-way for roads, raUroads,

laterals, canals, drains, etc.
Rights-of-way for roads, railroads,

laterals, canals, drains, etc.

.65 Annual in areas of year-long
growth.

.80 Growing period in areas other
than year-long growth.

Surfaces of roads and railroad roadbeds precipitation only.

Fa.rmsteads & cities 'JI Annual.

Surfaces of canals, laterals, drains, Evaporation for period that water is
waste ditches etc. e oeed in channel.

1 COe ficients or 00 percent densities as defined by he U. S. Geo ogie
SUrvey in Safford Valley Arizona Report. Densities should be reduced to
field conditions. -

y Based on measurements along the MOjave River, california and the Rio
Grande, New Mexico, where the exposure to sun and wind is greater than in
large swamp areas.

'J/ Annual use an acre computed by application of the annual "F" factor on the
basis that the city of Pasadena with an annual "F" of 62.89 has an annual

_~v~ u.s.e~.f.l.$ acre-teet an acre.
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ESTIMATES OF CONSUMPTIVE USE

In computing rates of consumptive use by irrigated crops and

native vegetation, formula U =KF is usecl ill. Values of coefficient

(K) shown in tables 3 and 4. and consumptive use factor, (F) tor the

growing, frost-free or irrigation period are used. Mean monthly tempera

ture and precipitation records are shown in the appendix tables 2 and 3.

Irrtaated Crops

Normal rates of consumptive use ot water by agricultural ,rops are

computed tor the areas shoWn in table 1 and the different growing

periods shown in table 3. The growing periods for crops such as deci

duous fruits are considered to be the period between killing frosts, but

tor many annual crops it is shorter than the frost-free period, as

such crops are uS'Ually planted atter frosts are past and mature before

they recur. For most perennial crops, growth starts as soon as the

maximum temperature stays well above the freezing point for an extended

period of days and continues throughout the season in spite of later

freezes. Sometimes growth persists even after the first so-called

killing frost. In the spring, and to less extent in the tall, daily

minimum temperatures may fluctuate one or two degrees above and below

320 F. for several days before remaining definitely above or below the

freezing point. The hardier crops survive these fluctuations and con

tinue to grow unharmed during a tew hours of sub.-treezing temperature.

It is difficult to determine- the beginning and ending of the growing

season- for Alfalfa and pasture.
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As a result of a study by the Bureau of Reclamation Engineers to

determine the beginning and ending of the growing season for alfalfa

and pasture, a procedure was developed whereby the monthly factors (f)

computed for areas of lmown year-long growth and lmowndormant periods
:, .

were used as a guide to determine the value of lit" at which growth

started and stopped. This consumptive use factor (f) was determined to

be about 3.50. A method was devised to determine the date during the

month when an average lit" of 3.50 would be obtained. Briefly this con

siated of a straight line interpclat10n between the 1Ifll factors of the

preceding and subsequent months.

Q,leationnaires were sent to representative farmers and agricultural

agents in the various areas t.hroughout the Lower Colorado River Basin

e' . requesting the beginning and ending of the growing sea'son for a1f'alta

and pasture in their respective secti.on~. The computed growing dates

were compared with the replies to questionnaires from twenty areas and

the average computed growing date was about two days earlier in the

spring and one day earlier in the fall than the average growing dates

reported by the questionnaires, or the average computed growing season

was about one day longer than that determined by the questionnaires.

The relationship between annual F and consumptive use ot alfalfa using

computed growing dates tor all areas in the lower Colorado River Basin

is shown on Figure 2 prepared by the Bureau ot Reclamation engineers.

Because of the erratic flows of tributary streams and the lack

ot regulatory storage, surface irrigation water is applied to the

fields during the nongrowing season in most areas, other than those of

year-long gowth,. throughout.' t.M ,I.ot~r Colorado Itivar Basin in an
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attempt to store water in the soil for use during the growing period.

Consequently, there is a consumptive use of irrigation water during

the nongrowing season in these areas. It is estimated that an inch of

irrigation water would be used consumptively during the nongrowing

season in those areas where the practice of winter diversions of surface

water is incidental to irrigated tarming. If the water supply for an

area is shori. during the ~a.tter part ot the irrigation season, some

correction should be made.

Rates of consumptive u$e of water have been computed for areas

shown in table 2. A sample ot computations for rates of water con

sumption in the Parker area is shown in tables; and 6. The results

ot similar computations tor n'O!"$al wat-er consumption rates for irri-

e' gated crops during the growing period for areas in the entire Lower

Colorado River Basin are summa.rized in table 7. These estimates are

based on the assumption that a water supply ample to sa.tisfy the water

requirement of the plants is available from precipitation and irrigation.

The estimates of rates of consumptive use (U) shown in table 7 inolude

moisture supplied both by irrigation and rainfall. The rates of con

sumption of irrigation water at the point of use may be obtained py

subtracting the effective precipitation (R) during the growing season

from the rates of cons~~ptive use (U). These ~~l~es are shown as

(U-R) in table 7. Since light shower'S during the hot summer add little

or nothing to the soil !nUisture for use by the plants throug'h trans

piration, only month)"y ra:nfall exceeding 0,·55 of an inch has been con

sidered.effective.
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_. Table;. Example of observed. mean monthly temperatures, percent of day
time hours, a.verage monthly precipitation, and calculated con
sumptive-use factors in Parker Valley, Arizona.

n

-: Mean ': '; Average .:'__'!"'.I""'Ir-r;p:.;;.;:;;.;:&j,-s:;.;e;:;a:.;,so,;;,:n~an;,;;,;d;...;:;c~ro~ _
":tempera-':oaytime1 precipi...·: .: Cotton

Month: tur. : hours -: tation t,......,;;£.;__-=:¥-::...--:·::...-_.;:;4/'-':1=---...:1::;:O~/311:.:1=--_

: (t) : (p) ~ (I') ~ (f)1/: (r)y'

Percen.t Inches Inches Inches

Total 69.6 100.0

July <)1.8

Jan 49.3

Feb 55.1

Mar 60.7

April 67.7

May 75.9

June 84.6

Aug

Sept

Oct

Nov

Dec

90.3

82.9

69.S

57.5

50.2

7.10

6.92

8.35

8.80

9.72

9.70

9.88

9.33

8.36

7.90

7.02

6.92

0.75

.74

.62

.'0

.04

.04· .

.35

.S7

.6S

.32

.31

.88

~.57

0.14

S.07

5.96

7.3a

8.21

9.(1'/

8.42

6.93

5.49

1.88

58.55

0.03

.62

.57

.65

1.$7

5.96

7.38

8.21

9.07

8.42

6.93

5.49

51.46

0.57

1.22

Y f : t;&l =Monthly" consumptive-use factor.

y' Effective precipitation. 'When the monthly rainfall is 0.55
inches or less, it is not used in calculating the consumptive use.
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e -Table 6. ExaJIlple of computations of normal rates of consumptive use ot
I water in Parker Valley, Arizona.

,:Consumpt!ve-.; eoelli- ':Consump--:Precipi-'::
Classification s Period : use factor: cient :tive use: tation : U-R .. • (F) • (K) . (U) : (R) •• • . • •

Inches Inches Inches

Alfalfa . 2/28-11/14 58.55 0.85 49.77 1.87 47.90

Alfalfa 11/1'-2/27 12.80 .60 7.68 2.34 5.34

Com 6/15-10/15 .31.54 .75 23.65 1.22 22.43

Cotton 4/1-10/31 Sl.46 .62 31.90 1.22 30.68

Melons 3/1-6/30 26.62 .65 17.30 .62 16.68

Misc. haY' Be
11/15-2/27 12.80pasture .60 7.68 2.34 5.34

Misc. haY' Be
2/28-11/14 5*.;5 44.97pasture .SO 4h.84 1.87- Misc. truck 8/15-.3/31 36.93 .70 25.8; 3.95 21.90 -

Rice 6/1...10/31 38.12 1.20 45.74 1.22 44.52

Sme.11 grains 10/1-4/.30 .31.34 .70 21.94 2.99 18.95

Small grams 12/1-4/30 21.81 .70 1;.27 2.99 12.28

Sorghums 7/1-10/31 29.91 .70 20.94 1.22 19.72

F :: Sum of monthly cotteumptive-use factors (f) from table 5.
K: Consumptive-use coefficient from table .3.
U ;:- KF :: Consumptive use in inches.
R :: Effective precipitation in inches.

30



e e

~ble 7 _ Summary of estimates of normal consumptive use of watel' rates for irrigated
crops for areas in the Lower Colorado River Basin.

e

~--Consumptive use :Effective ~

~ Woerri-i Use :pr~cipi-: fU-R)
thit Growing period ; Factor! cient irate;:tati..:m V -= . l.

' : : (F) : (K) : (U).: (R) : .
,No : Area and crO,PS • Inches rnches Inches• Dates _ =.;;.~;;,;,;.;;....-ARIZCRA

A-1-LC s~erville

\0)....

Alfalfa
Alfalfa
Beans
Corn
DeciduouS fruits
Misc. bay & pasture
Misc. bay It pasture
Miscellaneous truck
Small grains

A-2-LC st. Johns

. 5/Zl-10/2
3/24-5/26 &10/3-10/29

6{1-8/31
6/1-9/30
S/'Zl~10/2
':1/27-10/2

3/24-5/26 It 10/3-10/29
5/2:7-10/2
5/15-9/10

24.89
l2.87
18.78
23.77
24.89
24.89
12.87
24.89
23.35

0.85
.70
.60
.75
.6;
.75
.60
.70
.70

21.16
9.01

11.27
17.83
16,,18
18.67

7..72
17.42
16.35

7.67
.77

6.06
7.62
7.67
7.67

.77
7.67
6.58

13.49
8.24
s.a

10.21
8.51

ll.OO
6.95
9.75
9.77

.Alfalfa
Alfalfa _
Beans
Com
Deciduous fruit.s
Misc. hay Be pasture
Mise. hay &: pasture
Miscellaneous tmck
small grains
-Sorghums

5/5-10/11
3/13-5/4 &: 10/12-11/2

5/15-8/15
5/15-9/15
5/5-10/11
5/5-10/U

3/1'3-5/4 &: 10/12-11/2
5/5-10/11
5/1-7/31
6/1-9/15

32.45
10.37
20.24
26.38
32.45
32.45
10.37
32.45
19.61
2.3.23

.85 2'7.58

.70 7.26

.60 12.14

.75 19.79

.65 21.09

.75 24.34

.60 6.22

.70 22.72

.70 13.73

.70 16.26

7.05
1.73
4.16
5.93
7.05
7.05
1.73
7.05
3.U
5.61

20.53
5.53
7.98

13.86
14.04
17.29
4.49

15.67
10.32
10.65



e e
Table ,7 - S1JJIIIIa17 of estimates of n01'JDal consumptive use of water n:tes tor irri

gated crops tor areas in the Lower Colorado River Basin (Continued).

e

: i eonsump!;i.v use iEftective i
Ql1t i G w.ln clod : :eoef£1-: Use iprecipi- : (tJ-R)

_ : 1'0 g pe : Factor: cient :.rate :tation]/!
. No. :- Area and cropS: : eFl : (K) : (n) : Ca): -

ARIZONA (Continued)'~ Inches Inches Inches

A-3-LC Concho

Beans 5/15-8/15 20.24 0.60 12.14 4.16 7.98
Com 5/15-9/15 26.38 .75 19.79 5.93 13.86
Deciduous truits S/S-10/n 32.45 .65 21.09 7.05 14.04
Miseellaneou.s truck 5/5-1%1l 32.45 .70 22.72 7.05 15.67
Small grains 5/1-7 1 19.61 .70 13.73 3.41 10.32

A-4-LC Silver Creek-8how1ow and Snowfiake

~
IU Alfalta

.Al.talta
Beans
Com
Deciduous fruits
Misc. hay It pasture
Misc. hay It pasture
Miscellaneous truck
Potatoes--white
small grains
Sorghums

A-5-LC Woodruff

Alfalfa
Alfalfa
Misc. hay It pasture
Misc. hay & pasture
Small grains

5/28-10/6 26.55 .85 22.57 8.03 14.54
3/19-5/Z1 It 10/7-10/29 13.42 ..70 9.39 2.98 6.41

6/1-8/31 19.83 .60 11.90 6.01 5.89
6/1-9/"JO 25.06 .75 18.80 7.70 ll.10
5/28-10/6 26.55 .65 17.26 8.03 9.23
5/28-10/6 26.55 .75 19.91 8.03 11.88

3/19-5/27 It 10/7-10/29 13.42 .60 8.05 2.98 5.07
5/28-10/6 26.55 .70 18.59 8.03 10.5~
6/1-8/31 19.83 .70 13.88 6.01 7.fYl
5/1-7/31 18.77 .70 13.14 3.89 9.2~

6/1-9/15 22.45 .70 15.72 6.85 8.ffl

5/1-10/15 34.59 .8; 29.40 ;.19 24.2:\'
3/10-4/30 It 1Xl 6-11/; 9.85 .70 6.90 1.47 5.43

5/1-10 15 34.59 .7; 2;.94 ;,,19 20.75
3/10-4130 • 10/16-..ll/; 9.85 .60 5.91 1.47 4.44

5/1,~7/3).. ,,.,., " 20.08 .70 14.06 .... " ,1.86 .'. 12.1;. ,.
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Table 7 - SUlllDa17 of estimates of normal consumptive use of water rates tor irri
gated crops tor areas in the Lower Colorado River Basin (Continued),

-
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Table 7 _ summary ·of estima:tes of normal consumptive use of water rates for irri-
gated crops for areas in t.he Lower Colorado River Basin (Continued).

• c Oonsumptive use ,Effective c•
. Unit lo ~ :Coef.fi=":Use-,:precipi- I (tJ.:-R).. Growing period.. : Factor: cient : rate :tation 11 :..

No. I Area and Groes : (F) : (K) : (Ul : (R) :.. ·. · ,
Dates Iu~hes Inches In9hes

ARIZONA (Continued) -
A-8-LC Hopj,.~_Gana_do an<t_~\lllP 'if

Alfalta 5/11-10/8 30.89 0.85 26.26 4.70 21.56
Alta1fa 3/18-5/10 &: 1%9-10/31 10.84 .•70 7.59 1.72 5.ff1
Beans 5/15-8 15 20.22 .60 12.1.3 2.29 9.84
Corn

I

5/15-0-~15 26.39 .75 19.79 3.82 15.97
Melons 6/1-9 ~ 25.99 .65 16.89 4.48 12.41
Misc. hay &: pasture .. 5/11;'10/8 30..89 .75 23.17 4.70 18.47
Mise. hay &: pasture 3/l8-5!10&. 10/9-10/31 10.84- .60 6.50 1.72 4.78

\.t.) Miscellaneous truck 5/U"'1j{8 30.89 .70· 21.62 4.70 16..92
,J:- Potatoes-white 5/15-$ 15 20.22 .70 14.15 2.29 11.86

Bmal.1 grains 5/1-7/)], 19.51 .70 ]3.66 1.48 12.18

A-9-LC Moenkopi-Nava;l£ Indian Reservation !J/
Alfalfa 5/3-10/12 33.58 .85 28.54 4.63 23.91
Attalla 3/17-5/2 &: 10/13-11/1 9.16 .70 6.41 1..64 4.77
Beans 5/15-8/15 20.71 .60 12.43 2.43 10.00
Com 5/15-9/15 26.97 .75 20.23 3.54 16.69
Deciduous fruits 5/3-10/12 33.58 .65 21.83 4.63 17.20
Grapes . 5/3-1%,12 33.58. .60 20.15 4.63 15.52
Melons 6/1-93b 26.;1 .65 17.23 3.71 13.52
Misc. hay &: pasture 513-10/12 3.3.58 .75 25.19 4.6.3 20.56
Misc. hay &: pasture 3/17-5/2 &: 10/13-11/1 9.16 ..60 5.,0 1.64 3.86
Miscellaneous truck ;/')-1%,12 33.;8 .10 23.;1 4.63 18.8~
small grains 5/1-7 31 20.04 ..10 14.03 2.10 1l.9
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TabHr 7 - Smllllluy of estimates of normal consumptive use of water rates for irri
gated crops for areas in the tower Colorado River Basin (Continued).

e

. :" ~ ConsliDij)Uveu.se~-"~tectivet
Unit ~ ~ tcoet:ri-~ Use ~preclpi-; ( )

. : &rowing period : Factor: cient ~ rate :tation 11 : u...R
: No. t Area and cropS : • (F) : (K) : (U) : Cft) J .

Dates Inches .Inches Inches-
AlUZOIfA (C?llt$.llU.d)

\.IJ

""

1.-1-0

1.-2-0

Kanab creek

Alfalfa
Alfalf'a
Com
l)eciduoUB tl'\d.ts
Misc • bay ...-tv.
Misc. hay &: pasture
Hiscellaneous tl'uck
small grains
SDB11 grains

Havasu Creek
b

Alfalfa
Alfalfa
Com
Deciduous fruits
)fisc. hay &: pasture
Misc. bay It pasture
Miscellaneous truck

5/1~%4 29.35 0.85 24.95 3.99 20.96
3/14-SA?&: 10 5-10/.31 13•.31 .70 9.32 2.43 6.89

. 6A-9/30 26.23 ..75 19.67 3.64 16.03
5/18-10/4 29.35 .65 19.08 3.99 15.09
5/ls-;.lO/4 29.'5 .75 22.01 3.99 18.02

3/14-5/17 " 10/5-10/31 13.31 .60 7.99 2.43 5.56
5/18-10/4 29.35 .70 20.55 3.99 16.56

10/1-10/.31 &.3/14-7/15 26.68 .70 18.68 3.39 15.29
3/14-7/15 22.;1 .70 15.76 2.69 13.07

.. 3/9-11/6 ;0.99 .85 43.34 5.50 37.8;
2/15-3/8 &: 11/7-11/20 4.38 .70 ).(f'f 1.08 1.9

5/15-9/15 30.31 .75 22.73 2.78 19.9$
3/9-ll/6 ;0.99 .65 33.14 5.50 27.64
3/9-11/6 ;0.99 .75 38.24 ;.;0 32.7;

2/15-3/8& 11/7-11/20 4.38 .60 2.63 1.08 1.5
3/9-Ji!6 ~O.99 .70 35.69 5.50 30.19
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Table 7 - Summary of estimates of normal consumptive use of water rat.es for irri-
gated crops for areas :in the Lower Colorado River Basin (Continued).

,. •. I"f__ .~.: ...._ . •• _ ..... _'i':t.c-.l"__.... .t: .- __·..
1.bit. .. .. -.v""IfIOO)~·..L~.. V"'~ .Jo'.I.'O"".LjJooL- ~.

((J-R)• Growing period .. 1i'!lot"'+..nP. ",i an+. • 1"!l+.A .+..,.+_ot _Y"l 1 I 6··No. ~ Area and crops : \ J \ J > I , t
.Dates .Inches .Inc es Inches

ARIZONA (Continued)

A-3-C Hua1pai Reserv~;t~ion &M"r1wi.t:hca

Alfalfa . 3/'l-U/6 50.99 0.85 43.34 5.50 37.84
Alfalfa 2/15-3/8" ll/7-ll/20 4.38 .70 3.07 1..08 1.99
Corn 5/15-9/1.5 ,30.31 .75 22.73 2.78 19.95
Deciduous fruits 3/,..1l/6 50.99 .6$ 3.3.14 5.50 27.64
Miscellaneous truck 3/9-11/6 50.99 .70 35.69 5.50 30.19

~
0- A-4-C Grand Wash

A1talta 4/'1-10/26 45.70 .85 .38.84 3.18 35.66
Al.talta 2/22-.3/31 &10/27-U/15 7..50 .70 5.25 1.34 3.91
Deciduous fruits 4/1-10/26 45.70 .65 29.70 3.18 26 ..52
Miscellaneous truck 4/1-10/26 45.70 .70 31.99 3.18 28.81
Small grains 4/1-7/31 :n.85 .70 19.49 1.24 18.25

A-I-V Short Creek

~,:/
A1.taJ.ta 5/13..10/1 29.94 .85 25.45 3.23 22.22
Alfalfa .3/14-5/12 &10/2-10/.31 12.79 .70 8.95 2•.38 6.57
COm 6/1-9/30 26.29 .75 19.72 3.21 16.51
Deciduous fruits 5/13-10/1 29.94 ;065 19.46 3.23 16.2.3
Miscellaneous truck 5/13-10/1 29.94 .70 20.96 3.23 17.7.3
small grains 5/]"",7/3;1. '" ,,:! .:: 19.93 .70 1.3.95...../ ~.•J~. 12..6\).
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Table 7 - summary of estimates of normal consumptive use of water rates for irri
gated crops for areas in the Lower Colorado River Basin (Continued).

e

• : COn§!l1mtive use ;Etfective ~

. •.. i . :Coef!i... ~ Use tpreeipi- : (u.-R)
Unit ~ GroWJllg period ': Factori cient : rate :tation y. ._

--------~~:'::';;"-:::=--:.. : (Fl : Oe) : (U) : CR) :.No
• Area and crons.. Inches Inches Inches• • I;. ~

ARIZONA (Continuedl

Big sandI (Continued)

Deciduous fruits 3/zr-11!9 48.61 0.65 31.60 6.08 25.52
Grapes 3/2:1-11/9 48..61 .60 29.17 6.08 23.09
Melons 4/1-7/31 27.56' .65 17.91 2.03 15.88
Misc. bay Ie pasture 3/:l!1-11/9 48.61 .75 36.46 6.08 .. 30.38
lti..sc. hay &. pasture 2/9-3/26 It 1l!10-12/9 9.84 .60 5.90 3.57 2.33

\.A) Potatoes-sweet %27-iX9 48.61 .70 34.03 6.08 27.95
C» small grains 10/1-12 9 &: 2 9-6/15 32.45 .70 22.72 5.29 17.43

Small grains 2/15-%15 21.76 .70 15.23 2.91 12.32
Sorghums 6/1-930 29.72 .70 20.80 4.36 16.44

A-2-BW Bill Williams River {santa Maria2

Alfalfa 3/27-11/9 48.61 .S5 41.32 6.08 35.24
AUalta 2/9-3/26 &: ~lo-12/9 9.84 .70 6.89 3.57 3.32
Corn 6/1-9 30 29.72 .75 22.29 4.36 17.93
Deciduous fruits 3/27-11/9 48.61 .65 31.60 6.08 25.5~
Misc. hay Be pasture 3/27-11/9 48.61 .75 36.46 6.00 30.3~
Misc. hay &: pasture 2/9-3/26 Ie 11/10-12/9 9.84 .60 5.90 3.57 2.33
Miscellaneous truck 3/27-11/9 48.61 .70 34.03 6.08 27.95
Potatoes--white 4/1-6/30 19.,30 .70 13.51 .69 12.~
small grains 10/1-32/9 &: 2/9-6/1$ 32.45 .70 22.72 5.29 17.4;
Small grains 2/15-6/15 21.76 ,,70 1;.23 2.91 12.3~

/
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Table 7 - Summary or estimates of normal consumptive use of water for irri-
gated crops for areas in the Lower Colorado River Basin (Continued).

~ it ConSl~"l).Dtive use :Effective:

alit
~ .. tc~fti:t Use - :precipi- •

(U-R)• .. .
· Growing period : Factor: cient : rate :tation 1/ :· : (F) : (K) : (U) :_ (R) :

J)a.tes Inches Inches Inches

North and South Gila Va.lleZ! (Continued)

Small grains ~0/1-J.r/30 32..12 0.70 22.48 0 22.48
Small grains J.2/1-¥10 22.33 .70 15.63 0 15.63
Soil builcli.n8 crops 1/1-9. )0 23.63 .85 20.09 .64 19..45
Soil building crops llA-3/)1 20.66 .70 14.46 0 14.46
Sorghums 1/1-10/31 29.21 .70 20.45 .64 19.81

A-8-C Yuma. Vallez

b Alfalta 2/2.3-ll/24 59.30 .85 50.40 .64 49.76
Alfalfa ~2S-2/22 1l.33 .60 6.80 0 6.80
Beans .3 1-5/31 18.10 .60 10.86 0 10.86
carrots-fau 8/1-1/31 32.21 .70 22.55 .64 21.91
carrots-spring iJ{1-6/30 4l.~ .70 28.99 0 28.99
Citrus 1-12/31 70.63 .60 42.38 .64 41-74
Com 6/15-1%15 30.48 .75 22.86 .•64 22.22
Cot'ton 4/1-10 31 49 ..97 .62. 30.98 .64 30.34
Dates 1/1-12/31 70.63 .65 45.91 .64 45.21
Deciduous fruits '2/23-11/24 59.30 .65 38.54 .64 37.90
Flax il/1-6/30 33..64 .80 26.91 0 26.91
Grapes 2/23-11/24 59.30 .60 35.58 .64 34.94
Lettuce--fall 9/l-ll/30 16.62. .65 10..80 .64 10.16
Lettuce--spring 1i/l"'3!31 . 20.66 .65 13.43 0 13.43
Melons 3/1-7/.31 34.52 .65 22.44- 0 22.1,1,.
Misc. hay & pasture i/23-il/24 59.30 .80 47.44 .64 46.BQ
Misc. hay &: pasture ll/25-2/22 11•.3.3 .60 6.80 0 6.sa.
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Table 7 _ SUJllDary at estimates at normal consumptive use at water rates tor irri
gated crops tor areas in the Lower COlorado River Basin (Continued).

e

: ~ Consumptive use ~Etrective:---
Unit : Growing period : iCoerti-: Use :precipi-: (tJ..lt)

: : Factor: cient : rate :tat.ion 1/ : .
---:':N~o.--i~~A-rea--an-d'2'"""'"c-ro-p-s--: : (F) : (K) : (U) : (R) :

Dates Inches Inches Inches
ARIZONA (Continued) - .

Yuma Mesa (continued)

Miscellaneous truck 8/15--3/31 38.98 0.70 27.29 0.33 26.96
Nurseries &: fioWel"$ 1/1-12/31 73.38 .65 47.70 .•61 47.(11
Pot.atoes-white 3/1-5/,)'1 18.77 .70 1.3.14 0 13.14
Soil building crops 1/1-9130 - 24.47 .85 20.80 .61 20.19
SoU bui1~g crops 1l/1-3131 21.46 .70 15.02 0 15.02

t; Sorghums 7/1-1%,1 30.28 .70 21.20 .61 20.59
Tomatoes 31lt-1 10 29.82 .75 22.36 0 22.36

A-I-G Duncan Valley 21
Alfalfa 4/1-10/31 45.75 .85 .38.89 7.79 31.10
Alfalfa 2/15-3/31 &: 11/1-11/24 8.85 .70 6.20 1.76 4.44
Cotton 4/1-10/31 45.75 .62 28.37 7.79 20.58
Miscellaneous truck 4/1-10/31 45.75 .70 32.03 7.79 24.24-
SIball grains 10/15-11/24 &: 2/15-6/15 Zl.10 .70 18.97 2•.30 16.67
SJDal1 grains 4/15-7/15 20.63 .70 14.44 1.18 1.3.26
Sorghums 6/1-9/.30 28.96 .70 20.'Zl 6.. so 13.47

A.-2-G A1R1ne-lJpper san Francisco !!!!!:
Alfalfa 6/24-~ 14.48 .85 12•.31 8.56 3.7,
Altalta 4/7-6/23 & 9. -10/16 16•.35 .70 11.45 4.59 6.86
Deciduous fruits 6/24-9/11 14.48 .65 9.41 a.S6 O.S'
SDall grains 5/15-8/15 16.76 .70 li.73 6.77 4.96

,.'
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Table 7 - Summa.17 ot estimates of normal consumptive use of vater rates tor irri
gated crops tor areas in the Lower Colorado River' Basin (Continued) •.. ,

e

. ~ : Consumptive' use :Erfiillve ~

unit :: Growing period ': _ ~Coef'ri-; Use :precipi-: (lJ-R)
. : : Factor: cient : "rate :ta.tion }/ :
I No. : Area and crops : : (F) : (I) : (U) : ~R) : t

Dates Inches Inches Inches
ARIZONA (Continued) - "

A-3-G San Francisco I!V!!

A1!alta 4/14-:h3O 39.7B 0.85 33.81 10.86 22.95
Altal.fa "/'-4/13 I: )j,~ )1-11/14 7.57 .70 5.30 1.82 3.48
Corn 5/1S-9/l5 27.18 .75 20.39 7.74 12.65
Miscellaneous truck " lJl4-J.%,O 39.7B .70 Z7.85 10.86 16.99
Small grains 4/15-1-15 18.90 ,70 13.23 2.88 10.35

t.;
A-4-G Eagle Creek

Alfalfa 4/6-11/1 43.56 .85 37.03 9.42- 27.61
Alfalfa 2/20-4/5 It 11/2-11/20 8.28 .70 ')..SO 2.01 3.79
Com 6/1-9/30 27.98 .75 20.99 7.76 1.3.23
Misc. hay & pasture 4/6-11/1 43.;6 .75 32.67 9.42 2.3.25
Misc. bay & pasture 2/20-4/5 & 11/2-11/20 8.28 .60 4-97 2.01 2.96
Miscellaneous "truck 416-ll/l 43.56 .70 30.49 9.42 21.07
small grains 10/15-11/20 It 2/20-6/15 25.29 .70 17.'l0 3.16 14.;4
Small grains 4/15-7/1; 20.05 .70 14.04 1.66 12.,38

A-5-G Portal-Upper San Simon creek

Altalfa 4/29-10/23 35.54 .85 30.21 11.00 19.21-
Altalfa '/1-4/2.8 Itl0/24-1l/J.2 10.82 .70 7.57 1.81 5.76 "
Deciduous .fruits 4/29-~23 " 3.5.54 ..65 23.10 1l.OO 12.1Q
Small grains 4/15-7 15 18.53 .,70 12.97 2.29 10.6$

i
/
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Table 7 - summar.v o£ estimates of normal consumptive use of _ter rates tor irri-

gated crops for areas in the Lower Colorado River Basin (Continued).

• : . GonSUJii)tive use ~ECtectlve- i,
{bit ~. Growing period i tCoeffi-: Use :precipi- : (U-R)· : Factor: cient : rate :tation 11 :·No.. ~ Area and crops • : (F) : (K) t (ute: (R) :· R!;tes mc s lnches Inches

ARIZONA (Continued)

A-6-G san Simon Creek

Alfalfa 4/4-ll/7 45.58 0.85 38.74 5.12 33.62
Alfalfa 2/15-4/3 &: ll/8-ll/26 8.73 .70 6..11 .89 5.22
Beans 5/1-7/31 21.81 .60 13.09 1.91 11.18
Com 5/15-9/15 28.97 .75 21.73 4.12 17.61
Cotton 4/l-10/3J. 45.25 .62 28.06 5.12 22.94
Deeiduous fruita 4/lrll/7 45.58 .65 29.63 5.12 24.51
Misc.. hq &: pasture 414-li/7 45.58 .75 34.19 5.12 2941ff7

i= Mise. hay &: pasture 2/15-4/3 &11/8-11/26 8.73 .60 5.2.4- .89 4.35
Miscellaneous truek 4/4-11/7 45.58 .70 31.91 5.12 26.79
small grains 10/1-11/26 1& 2/15-5/31 25.63 .70 17.94 1.46 16.48
small grains 3/1-6/20 20.84- .70 14.59 .56 14.03
Sorghums 6/10-11/1 32.29 .70 22.60 5.12 17.48

A-7-G ~tf~r.:lV~,l.le7 y
Alfalfa 4/6-lX3 46.24 .85 39.30 5.21 34.09
Altalta .2/9-4/5 " 11 4-11/26 10.63 .70 7.44 1.58 5.86 I
Beans 4/1-6/30 19.71 .60 11.83 0 11.8)

,

COm . 6/15-10/15 28.51 .75 21.38 4.86 16.52 ~
Cotton 4/1-10/31 46.76 .62 28.99 5.15 23.84

(

Deciduous fruits 4/6-11/J 46.24 .65 30.06 5.21 24.85 {
Misc. hay & pasture 4/6-&3 46.24 .7S 34.68 S.21 29.47 !
Mise. hay &: pasture 2/9-4/5 " 4-n/26 10.63 .60 6•.38 1.58 4.8()

,
\

Miscellaneous truck 4/6-11/.3 46.24 .70 32•.37 5.21 27.16 !
Potatoes-white 4/15-7/15 21.01 .70 14.11 .76 13.95 )

f
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Table 7 _ SUmmary of estimates of normal consumptive use of water rates for irri-
gated crops :£or areas in the Lower Colorado River Basin (Continued).

t : Consumptive use ":Effective:
{bit • Growing period : iGoe:£fi-: Use :precipi- : {u-If.)·: : Factor: cient ': rate :tation 11 :

No. '. Area and croEs · : (F) : (K) : (u) : (R) : ,
,. . · Dates Tnches Inches thehes

ARIZONA (Cont.inued) -
Sarford Vallez (continued}

Small grains 10/15-11/26 &I 2/9-5/31. 24.96 0.70 17..47 1.93 15.54
Small grains 3/1-5/31 16.60 .70 11.62 .58 1l.04
Sorghums 6/15-ll/3 31.48 .70 22.04 5.21 16.83
Sugar beet seed 9/15-11/26 & 3/1-6/30 35..78 .70 25..05 2.38 22.67

A-8-G San carlos Indian Reservation

Alfalfa 3/17-U/16 52.35 .85 44.50 6.86 37.64
~ Alfalfa 2/6-3/16 " 11/17-32/1 7.10 .70 4.97 2..38 2.59

'" Corn 6/1-9/30 .30.59 .75 22.94 4.52 18.42
Deciduous fruits 3/17-11/16 52.35 .65 34.03 6.86 27.17
Misc. hay &: pasture 3!17-U/16 52.35 .75 39.26 6.86 32.40
Kisc. hay Ie pasture 2/6-3/16 " ll/17-12/1 7.10 ..60 4.26 2.38 1.88
Miscellaneous t.ruck 3/17-11/16 52.35 .70 36.64 6.86 29.78
Small grains 10/15-12/1 &: 2/6-5/31 26.49 .70 18.54 4.45 14.09
Small graj,ns 3/1-S/31 16.sa .70 11.82 1.72 10.08 i

SorghUDIS 7/1-10/31 28.06 .70 19.64 S.ll 14.53 '!

A-9-G . Hereford Valley-UPE!r san Pedro River

Alfalfa. 4/6-10/27 44.21 .85 37.58 8.17 29.41'
Alfalta 2/3-4/5 Be 10/28-12/16 15.01 .70 10.51 1.51 9.09
Corn 5/15-9/15 29.11 .75 21.83 7.52 14.33-
Misc. hay Ie pasture 4/6-10/27 44.21 .15 33.16 8.17 24.99
Misc. hay" pasture 2/3-4/5 &: 10/28-12/16 15..01 .60 9.01 1.51 7.59



- e

Table' 7 - S\lDIDary of estimat.es of normal consumptive use of water rates for irri
gated crops for areas :in the Lower Colorado River Basin (Continued).

e

ARIZONA (Cont.inuedl

I if ; Consumptive u~e ~E1'tective :------ - -

Unit i Growing period : :Coeffi-: Use :precipi-: ~U-R)
: : Factor: cient :: rate :tation y :: .

-~N=-o-.-":""i--:'A-rea-a-n-:O~-c-ro-p!---: : (F) : (Il : (u) : (R): .
Dates Inches Inches Inches.---- ,

Hereford Vallez (Continued)

Miscellaneous t.ruck
small grains
small grains
Sorghums

416-10/zt
1'0/1-12/16 &: 2/3-5/31

3/1S-6/30
6/15-10/15

44..21
30.67
22.01
27.57

0.70 30.95
.70 21.47
.70 15.41
.70 19.:30

8.17
1.51

.63
7.88

22.78
19.96
14.78
11.42

&.

A-1O-G Middle san Pedro River-eba:rleston to lfaBB>th
II
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Table 7 - Summary of est.imat.es of normal consumptive use of water rates for irri
gated crops for areas in the Lower Colorado River Basin (Continued).

e

ARIZONA (Continued2

, . t consum~ive use ;ECteetive ~ .
. : .: ~Coeffi-~ Use :pre~ipi-: (U-R)

{hit ~ Growing pen.od. : Factor; cient : rate :tat1.Oll!l •
'. .: : .(F) : (K) : (U) : (R) :

No. ~ Area and e1'012# • Inches Inches Inches
Dates ..................-..-

A-11-G Lower San Pedro River

A.lfalfa 4/2-ll/l0 47.29 0.85 40,.20 7.45 32.75
A.lfalfa 2/8-4/1 &: ~-11/28 9.51 .70 6.66 2.72 3.94
Com 5/15-9 15 29.79 .75 22.34 5.70 16.64
Misc. hay &: pasture 4/2-ll/10 47.29 .75 35.47 7.45 28.CYl
Mise. hay Ie pasture 2/8-4/1 &: ~-1l/28 9.51 .60 ' 5.71 2.72 2.99

~ Miscellaneous truck 4/2-11 10 47.29 .70 33.10 7.45 25.65
small grains 10/1-ll/28 • 2/9-5/31 27.50 .70 19.25 3.82 15.43
small grains 2/15-6/20 23.14 .70 16.20 2.59 13.61

A-12-G Coolidge Dam to Kelvin

Alfalfa 4/2-11/10 47.39 .85 40.28 7.60 32.68
Alfalfa 2/3-411 & 11/11-12/3 10.93 .70 7.65 2.89 4.76
Miscellaneous truck 412-lJ./10 47.39 .70 33.17 7.60 25.57
Small grains 10/1-12/3 &: 2/3-5/31 29.05 .70 20.20 4..12 16.22
S1Dall grains 2/15-6/20 23.40 .70 16.38 2.50 13.88

A-1.3-G san Rafael Ra.!1ch-Upper Santa Cruz River

Hisc .. hay &: pasture 4/12-10/28 43.11 ..75 32..33 ll.65 20.68
Kisc. hay & pasture 2/4-4/11 &10/29-12/17 15.8.3 .60 9~50 3.73 5.77

/
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Table 7 _ summar,y of est:lmates.ot normal consumptive use' of water rates tor irri
gated crops for areas i,Jl tne Lower Colorado River Basin (con~inued).

tbit
:= :. ConA11JDPtriu use :1:ttective :
: Growing period : :COerfi-: Use :precipi- : (t1-R)

________________,: : Factor: cient : rate :tation 1/ : .
No. : ArM' "'" croP' : : (F) !. (It) : (II) : (R) :.

Inches Incbes

f;

ARIZONA (continued)

A-14-G Santa Cruz Countz

Alta1ta
Alfalfa
Beans
corn
Cotton
Flax
Lettuce-fall
Lettuce-spring
Hisc. bay It pasture
Misc. haT .. pastun
Miscellaneous truck
Potatoes-sweet
Potatoes--white
small grains
small grains
Sorghums

Dates·-
. 4/l-U/17

2/4-)/31. IJ./lS-12/17
5/1-7/31
5/15-9/15
4/1-10/31

U/l-12/17 ~ 2/4-6/30
9/1-ll/30
3/1-5/31

"4/1-11/17
2/4-'131 .. ll/18-12/17

4/l-ll/1?
4/1-ll/17
4/1-6/30

10/1-12/17 &2/4-5/31
3/15-6/30
6/2CJ..il/17

47.73
ll.19
21.74
29.f11
45.53
32.61
15.19
16.35
47.73
li.19
47.73
47.73
19.22
30.34
21.70
31.22

0.85
.70
.60
.7S
.62
.80
.65
.65
.75
.60
.70
.70
.70
.70
.70
.70

40.57
7.83

13.04
21.80
28.23
26.09
9.ff'{

10.63
35.80
6.71

3.3.41
3).41
13.45
21.24
15.19
21.85

10,5.5
2.75
3.77
8.61

10.(fl
3.23
3.05

.79
10.55
2.75

10.55
10.55
o
3.82
.43

10.55

Inches

30.02
5.08
9.27
13.1~
18.16
22.86
6.82
9.84

25.25
3.96

22.86
22..86
13.45
17.42
14.76
ll.30

A-15-G Pima COUntY-Santa Cruz River"

Alfalfa
Al.talfa
Beans
Citrus
Com
Cotton

3/19-11/17
11/18-3/18
4/lJ..6/'30
1/1-12/.31
4/1-7/31
4/1~10/.31

53.12
l.5.U
20.44
68.53
28..89
48.79

.85 45.15 6.Z7

.60 9.25 3.70

.60 12.26 0

.60 41.12 9.91

.75 21.67 1..84

.62 )0,.25' I," ·$,.45

38.88
5.5,

12.26
31.15
19.8:3
24.80'
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Tabl:e '1 - Summary of estii.ma.tes of normal consumptive use of water rates for irri-
. gated crops. tor areas in the Lower Colorado River Basin (Continued).

e

thit : ~ Consqmptive use ~Effective:
. : 9rowing period t :Coefti-J Use Jprecipi- i

No.: ATea and croP'S : s FactoI"l cient t rate :tation!l s (lJ-R)
• : (F) : (K) : (U) : (R) :

ARIZONA (Continued} ~ Inches Inches Inches

Pima County (Continued)

DeciduouS fruits 3/19-11/17 53.12 0.65 34.53 6.27
Lettuee--ta11 9/1-11/30 16.17 .6; 10.51 2.31
Lettuce-spring iXl-3/ 31 19.74 .6; 12.83 4.;2
Melons 4. 1-7/31 28.89 .6; 18.78 1.84
Misc. bay &: past11re 3/19-U/17 ;3.12 .80 42.50 6.27
Misc. hay &. pasture 1l/lg..3!18 15.41 .60 9.25 3.70
Miscellaneous tl'Uck 8/15-3/31 36.11 .70 25.28 7.14

fO Potatoes-white' 4/1-6/30 20.44 .70 14.31 0
smau grains 3/1-6/10 20.03 .70 14.02 .73
small grains 1{{15-%31 35.33 .70 24.73 4.52
Sorghums 6 15-9 30 27.08 .70 18.96 5.45

A-l6-G Pinal CountY-Gila and Santa cruz Rivers 71
.....

Alfalfa y 3/10-11/19 45.2; .8; 38.46 2.74
Alfalfa 11/20-3/9 13.83 .60 8.30 3.45
Beans 4/1-6/30 21.22 .60 12.73 0
Carrots--fall tV1-12/31 28.38 .70 19.111 4.46
carrots--spring ~-6/30 41.16 .70 28.81 4.48
Com 6 1;-10/15 31.06 .75 23.30 3.7;
Cotton 4/1-10/.31 50.82 .62 .31.51 .3.75
Dates 1/1-12/31 70.76 .6; 4;.99 8.23
Deciduous fruits 3/10-11/19 ;6.93 .65 37.00 4.78
Flax 10/1-6/30 ~.73 .80 37.38 4.48
Grapes 3/10-11/19 56.9.3 .60 34.16 4.78

28.26
8.20
8.31

16.94
36.23

5.55
18.14
14•.31
13.29
20.21
13.51

35.72
4.85

12.73
15.41
24•.3.3
19.5$
27.76
37.76
32.22
32.90
29.38
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ARIZONA (Continued)

Table 7 - SUDlIIIa17 of estimates of normal consumpt.ive use of wat.er rates .for irri
gated crops for areas in the Lower Colorado River Basin (Continued).- ... - - --- -~ -~~"--- -- - .----:..'---

I i ConsU1!!Ptive;-use ;Etfective: ,
iJrdt : -Growing period : :Coeffi-: Use :precipi-: (tJ-R)

: : Factor: cient. : rate ttation 11: ,
-.-"::W:-"o-.--:'--~""A-r-ea-an-do:"-c-r-op-s--: : (F) : (K) : ,(U) : ,CR) : •

'Dates Inches Inches Inches-
Pinal Count;}" (Continued) J!
Lettuce-fall 9/1-ll/31 16.58 0.65 10.78 1.69 9.09
Lettuce-spring ~-3~1 19.94 .65 12.96 4.48 8.48
Melons 3 10-1 )1 33.63 .65 21.86 1.84 20.02
Misc. hay , pasture 3/lo-U/19 56.93 .80 45.54 4.78 40.76
Misc. bay I: pasture 1l/20-j/9 13.83 .~ 8.30 3~4S 4.85
Miscellaneous truck 8/15-3/31 32.43- .70 22.69 6.21 16.48
Potatoes-sweet 3/10-1:)/19 56.93 .70 39.85 4~78 35.C1l

~ Potatoes-white 3/1-5/31 18.05 .70 12.64 .79 li.SS
small gm1ns 10/1-4/30 31.35 .70 21.9.5 4.48 17.47
Small grains ~-1iI30 21.67 .70 15.17 3.74 1l.43
Sorghums 1 1-10/31 29.60 .70 20.72 3.75 16.97
TODBtoes 3/10-7/10 27.60 .75 20.70 .97 19.73

A-17-G Black River--yPper salt River

Misc. hay It pasture 5!2o-10/11 28.68 .7.5 21.51 12.09 9.42
Misc. hay I: pasture 3/16-5/19 It 10/12-11/14 12.59 .60 7.55 4-.(YJ 3.46
small grains 5/1-7/31 18.79 .70 13.1.5 5.68 7.47

A-l8-G Fort Apache Indian Reservation-UpPer salt River

Alfalfa
Alfalfa
Beans
Com

5/4-10/16
3/7-5/3 I: 10/17-11/10

.5/1.5-8/15
6/1-9/30

33.82
11.45
20.42
26.24

.85 28.75
.•70 8.01
.60 12.25
.70 18.37

8.04
3.C11
4.15
7.51

20.71,
4.94
8.10

10.86
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Table 7 - $UJllDary- of esti.ma:tes of norm! consump1iive use of wa1ier rates for irri
gated crops for areas in the Lower Colorado River Basin (Continued).

e

ARIZONA (Continued}

':. : Consumptive use :Etfective!
\hit ': Growing period : :Coeffi-! Use :precipi- : (tJ-R)

_~ ~__--="' :" : Factor: cient : rate :tation !I :
Ho. : Area and crops : : IF) : (K) : (U) : (n) :

Bates Inches Inches Inches-
Fort. Apache Indian Reservation (Con1iinued)

Deciduous fruits 5/4-lD/16 .33.82 0.65 21.98 8.04 13.94
Misc. hay" pasture 5/4-10/16 33.82 .75 25.37 8.04 17.3.3
Misc. bay &: pasture 3/7-5/3 " 10/17...ll/10 11.45 .60 6..'8l 3.Cfl 3.80
Miscellaneous truck 5/~10/16 33.82 .70 23.67 8.04 15.63
Potatoes--white 5/15-8/15 20.42 .70 14.29 4.15 10.14
Small grains 3/~~5 15.90 .70 1l.1) 1.74 9.39

\A Sorghums 6/1-9 30 26.24- .70 18.37 7.51 10.86
....

A-19-G Chenz Creek-Upp!r Salt River

Alfal..ra 4/29-10/28 39.08 .85 33.22 li.l7 22.05
AUalCa 2/20-4/28 &: 10/29-11/26 13.42 .70 9.39 6.45 2.94
Deciduous lruits 4/29-10/28 39..08 .65 25.40 li.l1 14.23
Misc. hay' &: pasture 4/29-10/28 39.08 .75 29.31 li.17 18.14
Misc. hay 1£ pasture 2/20-4/28 1£ 10/29-11/26 13.42 .60 8.05 6.45 1.60
Miscellaneous truck 4/29-10/28 39.08 .70 Z'I.36 li.17 16.19
small grains 5/1-7/31 21.13 .70 14..79 4.57 10.22

.A:-20-G Salt River £anTon to Roosevelt

Alfalfa 3/11-11/25 56.62 .85 48.13 8.Cfl 40.06
Alfalfa 2/1-3/10 &: 11/26-12/22 8..21 .10 5.75 3.26 2.49
Deciduous trui:ts 3/11-11/25 56..62 .65 36..80 g.01 28.7'}
Miscellaneous truck .3/11-11/25 56.62 .70 39.63 8.01 31.56
small grains 3/1-5/3.1. :" ., ... 17.73 •10 12.41 .,1..8.3 . lO.~,

"
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Table 7 - Summary of est~tes of normal consumptive use of water rates for irri
gated crops for areas in the Lower Colorado River Basin (Continued).

e

ARIZONA (Continued)

: : SQnsunu;:tive-use ':Ef.fective:
Unit : . . od : . :Coetfi-: Use :precipi-: (U R)

: C}rowing pen : Factort cient : rate :tation 11 : -
-~N~o-.--:--.~r-ea-an~d::--c-ro-p-s---: : en : (K) : (0) : (R): -

~ Inches Inches mchee

A-21-G Tonto Creek &Tributaries

Alfalfa 4/ll-11/5 43.12 0.85 36.65 9.84 26.81
Alfalfa 2/22-4/10 &11/6-11/22 8.59 .70 6.01 4.05 1.96
Com 5/15-9/15 28.60 .75 21.45 6.42 . 15.03
Deciduous fruits 4/U-11/5 43.12 .65 28.0.3 9.84 18.19
Misc. hay &: pasture 4/ll-U/5 43.12 .75 32.34 9.84 22.50

V1 Misc. hay &: pasture 2/22-4/10 &: 1l/6-11/22 8.59 .60 5.15 4.05 1.10
N

Miscellaneous truck 4/ll-ll/5 43.12 .70 30.18 9.84 20.34
small grains 10/1..11/22 &2/'22-h/15 27.13 .70 18.99 6.50 12.49
small grains . 3/1-6/15 1.8.97 .70 1.3.28 3.44 9.84

A-22-G Verde River &: Tributaries uetream from camp Verde

Alfalfa 4/3-11/10 46..75 .85 39.74 8.2.3 31.51
Alfalfa 2/15-4/2 &1l/11-11/27 8.42 ,,70 5.89 2.89 3.00
Beans 5/1-7/31 22.07 ,,60 13.24 1.89 11.35
Corn 5/15-9/1; 29..60 .75 22.20 5.06 17.14
Deciduous .fruits 4/3-11/10 46.. 75 .65 30•.39 8.2.3 22.16
Grapes 4/3-ll/l0 46.75 .60 28.05 8.23 19.8~

Misc. hay & pasture 4/3-11/10 46.75 .75 35.06 8.2.3. 26.B~
Misc. hay &: pasture 2/15-4/2 &: 1l/1l-1l/27 8.42 .60 5.05 2.S9 2.10
Miscellaneous truck 4/3-11/10 46.15 .70 J,2.72 8.2.3 24..49
Small grains 10/1-11/27 & 2/15-6/15 29.80 .70 20.86 5.22 15.6~
Small grains ,3/1-6/15 19.86 ..70 13.90 2.41 1l.4~
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Table 7 - Summary ot estiJDat.es or normal consumptive use ot wat.er rates for irri

gated crops for areas in the Lower Colorado River Basin (Cont.inued).

e

-- : eonsumpt.ive use :tttectlve!
Unit. Growing period i < ~Coetti-i Use ipreeip1-: {U-R~

. : : Factor: eient : rate :t.at.ion 11 :
c No.: Area and crops : : (F) : (K) : (U) _: CRl: .

ARIZONA (Cont.inued) Dates Inches Inches Inches

A-23-G Middle Verde River 8£ Tributaries

Alfalfa 4/21-11/1 40.10 0.85 34.08 9.)0 24.78
A.l:talfa 2/26-4/20 &11/2-11/18 9.57 .70 6.70 4.17 2.53
Com 6/1-9/30 27.58 .75 20.68 7.44 13.24
Deciduous .fruits 4/21-U/1 40.10 .65 26.06 9.30 16.76
Misc. hay If pasture 4/21-ll/1 40.10 .75 30.(11 9.30 20.77
Misc. bay If pasture 2/26-4/20 fc 11/2-11/18 9.57 .60 5.74 4.17 1.57
Miscellaneous truck 4/21-U/l 40.10 .70 28.(f{ 9.30 18.77
small grains 4/1-!JtJO 17.97 .70 12.58 1.46 11.12

~

A-24-G

A-25;..G

Fort McDowell Indian Reservation

Alfalfa 3/12-11/19 45.04 .85 3t1.28 6.01 .32.27
Alfalfa 11/20-3/11 14.32 .60 8.59 5.74 2.85
Corn 6/15-10/15 31.05 .75 23.29 4;83 18.46
Misc. hay &: pasture 3/12-11/19 56.71 .80 45.37 7.18 37.5;
Misc. haY' &: pas1iure *2Q-%p- 14.32 .60 8.59 5.74 2.8
Miscellaneous t.ruck 8 15-3 31 37.27 .70 26.09 9.49 16.60
Small grains 10/1-4/30 31.63 •70 22.14 8.69 . 13.45
small grains 12/1-4/30 21.74 .70 15.22 6.92 8.30
Sorghums .7/1-10/'31 29.60 .70 20.72 4.82 15.96

U~r Agua Fria River Basin

Alfalfa 4/14-iX16 44.47 .85 37.80 6.85 30.9~
Alfal:ta 2/17-4/1'3 oft 11 17-11/Zl 9.19 .70 6.43 2.82 3.6~
Com 5/15-9/15 28.28 .75 21.21 4.16 17.0
Miscellaneous truck l,114-11/16 44.47 .70 31.1,3 6.8; 24.28
Small grains 4/1-6/30 18.56 .70 12.99 .99 12•.00

I,
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Table 7 _ summary of estimates of normal consumptive 'use ot wa:ter rates for irri

gated crops for areas in the Lower Colorado Ri,.ver Basin (Continued).

e

t ': Consumptive usei~ectrve
Unit t Growin riod. : :C08£fi-, Use :precipi- i

_--::--_~_~__--:- : . g pe : Factor: cient : rate ;tation!l: (tJ-R)
No. ~ Area and crops : : (F) : (K) : (U); (R):. -

ARIZONA (Continuedl Dates lnches .Inches Inches

A-26-G MaticO!?! County upstream from Gillespie Dam

~

Alfalfa 21
Alta1ta
Al.falfa &: grain
Alfalfa &: grain
Beans
carrots-tall
carrots-spring
Citrus
Com
Cotton
Dates
Deciduous fruits
Flax
Grapes
Lettu~-ral1

Lettuce-spring
Melons
Misc. hay It pasture
Misc. hay It pasture
Miscellaneous truck
Nurseries <\ nowers
Nuts
Olives
Potat08s--sweet
Po~toes--white

3/V.-U/19
11/20-3/11
3/12-li/19
ll/2r>-JIll
4/1-6/30·
8/1-1/'31
lJ/1-6/30
1/1-J2/}l
6/15-10/15
4/1-10/31
1/1-12/31
3/12-U/19
10/1-6/30
3/12-U/19
9/1-11/31
11/1-3/31
3/1-7/31
3/12-11/19
11/20-3/11
8/15-3/31
1/1-12/.31
3/12-11/19
1/1-12/31
,3/12-11/19
3/1.-5/31

42.49
14.08
42.49
14.08
21.01.
31.60
40.86
70.11
30.69
50.26
70.11
56.03
46.36
56.03
16.38
19.85
34.75
56.0.3
14.08
36.62
70.11
56.0.3
70.11
56.0.3
17.92

0.85
.60
.85
.70
.60
.70
.70
.60
.75
.62
.65
.65
.80
.60
.65
.65
.65
.80
.60
.70
.65
.70
.65
.70
.70

36.12
8.45

36.12
9.86

12.61
22.12
28.60
42,.fJl
23.02
31.16
45.;7
36.42
37.ffi
33.62
10.65
12.90
22.59
44.82
8.45

25.63
45.57
.39.22
45.57
.39.22
12.54

2.33
3.47
2.33
3.47
o
4.75
4.37
7.41
3.04
3..82
7.41
3.94
4.37
3.94
1.49
4..37
1.78
3..94
3.47
;.84
7..41
.3.94
7.41
3.94

.78

33.79
4.98

33.79
6.39

12.61
17.37
24.23
34.66
19.98
27.34
38.16
.32.4$
32.72
29.68
9.16
8.53

20.81,
40.8$
4.98

19.79
38.16
35.28
.38.16
35.28
11.79
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Table 7 - Summary ot estimates of normal consumptive use of water rates for irri-
gated C1"Op8 tor areas in the LoWer Colorado tiver Basin (Continued).

,
t ... : Con!"!ptive use ;Effective i·Unit j Growing period i :'eoeirl-~ Use ;preeipl- i (lJ-R)· : Factor:' oient : rate :tation}/ :

: ·No. -: Area and crops : : e,l ; (K) : (y) : (R) :

.\RIZONA (continuedl ·Dates lnctl~~ :fnches ::mches
~

Mar1eoe County upstream from Gillespio Dam (Continued)

smau grains lO/1-4/'JO 31.15 0.70 21.80 4.37 17,43
small grains 12X1-tJ30 21.58 .70 15.11 3.74 il..37
Sorghums 7 1-10/31 29.2; .70 20.48 3.04 17.44
Sugar beet seed 9/15-32/31 It 3/1-6/30 42.69 .70 29.68 3.ll 26.77
Tomatoes ,3/12-7!lJ) Zl.04 .75 20.28 .82 19.46

A-27-G GUlespie 1)BJIl to Dome
VI

Alfalfa !9/ 2A7-ll/29 51.48 .85 43.76VI 0.31 43.45
Alfalfa . Ji/30-2!16· 9.91 .60 5.95 1.34 4.61
Alfalfa &: grain 2/17-11/29 51.48 .85 43.76 0.31 43.45
Alfalfa &: grain 1l/30-2/1.6 9.91 .70 6.94 1.34 5.60
Beans 4/1-6/30 21.88 .60 13.13 0 13.13
Cotton 4/1-10/,31 52.l,2 .62 32.50 1.54 30.96
Dates 1/1-12/31 73.M .65 47.74 2.88 44.86
Flax 11/1-6/30 42.90 .80 34.32 1.34 32.9$
Lettuce-spring 11/1-3/31 21.02 .6; 13.M 1.34 12.3f
Melons 3/1-7/31 36.27 .65 23.57 0 23.57
Mise. hay &: pasture 2/17-ll/29 63.53 .80 50.82 1.54 49~2S
Misc. hay It pasture 11/3o-%f6 9.91 .60 5.95 1.34 4.61
Miscellaneous truck 8/15-3 31 38.59 .70 Z7.01 2.46 24.55
NUts 2/17-ll/29 6.3.53 .70 44.41 1.54 42.9?
Small grains lD/l-lt/30 32.91 .10 23.04 1•.34 21.70
Small «rains ]2/1-4/30 22..83 .70 15.98 1.34 14.6~
Sorghums 7/1-10/31 30.54 .70 21.38 l.54 19.8~
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Table 7 - summary of estima:bes of normal consumptive use of water rates for irri
gated crops for areas in the Lower Colorado River Basin (Continued).

e

= Consumptive use ;Ef'fective i
: .: iCoeffi-i Use :pre;ipi-.": (U-R)

Unit t Growing peM.od : Factor: cient : rate :tatJ.on!l : .
. : : (F) : (K) : (U) : (R) :

No. ~ Area and crop! : Dates Inches Inches Inches

CALIFORNIA

C-1-c Palo V'erde District

V1
0'

Alfal.ta
Alfalfa
carrots--tall
carrot~spring

Com
Cotton
Dates
Deciduous fruits
Flax
Grapes
Lettuce--fall
Lettuce--spring
Melons
Mise. hay" p&s'ture
Misc. hay " pasture
Miscellaneous truck
Nuts
Potatoes-sweet
small grains
small grains
Sorghums
Sugar beet seed
Tomatoes

2/21-11/20
11/21-2/20
8/1-1/31
il/1-6/30
6/15-10/15
4/1-10/')1
1/1-12/31
2/21-U/20
11/1-6/.30
2/21-11/20
9/1-11/30
11/1-.3/31
3/1-7/31'·
2/21-11/20
11/21-2/20
8/15-3/31
2/21-11/20
2/21-11/20
10/1-4/30
12/1-4/30
7/1-10/31

9/15-12/.31 &'3/1-6/.30
3/1-1/10

60.79
1l.47
32.43
42.24
31.47
51.67
72.26
60.79
42.24
60.79
16.74
20.59
35.91
60.79
11.47
37.78
60.79
60.79
.32.29
22.51
30.02
4.3 ..98
29.79

0.85
.60
.70
.70
.75
.62
.65
.65
.80
.60
.65
.65
.65
.80
.60
.70
.70
.70
,.70
.70
.70
.70
.75

51.67
6.88

22.70
29.57
23.60
.32.04
46.97
39.51
33.79
36..47
10.88
13 ..,38
23.34
~.63
6.88

26.45
42.55
42.55
22.60
15~76
21.01
30.79
22•.34

0.58
.77

1.35
.77
..58
..58

1.35
.58
-.77
.58
.58
.77

o..,8
.77

1.35
..58
.58
.77
.77
.58

1.08
o

51.09
6.11

21.35
28.80
23.02
31.46
45.62

, 38.93
33.02
35.89
10.30
12.61
23.34
48.0$
6.11

25.10
41.91
41.97
21.~

14.9~
20.43
29.71
22.34



e e
-Table 7 _ Summary of estimates of normal consumptive use of water rates for irri

gated crops for areas in the Lololer Colorado River Basin (Continued) ..

e

.: -: -eon=sumptive use ":E:f'tective:
. -Unit :: ..Growing period :- ··:Coerfi~: Use ::precipi-:: (U-R)

: : Factor: cient : rate :tatioo!l:
-""':N':"'o-.-:----~A-rea--an-d-c-r-op-s---: : (F) : (K) : (u) : (R) :

~ -Inches Inches .Inches
·CALIFORNIA (Continued1

VI
-.:I

C-2-C Yuma Vallez

Alfalfa
Alfalfa
Beans
Garrots--tall
carrot.s-spr1ng
Citrus .
Com
Cott.on
Dates
Deciduous trui:ts
Flax
Lettuoe--fall
Lettuce-spring
Melons
Misc. hay & pasture
Misc. hay & pasture
Miscellaneous truck
Nurseries & flowers
Nuts
potatoes-sweet
small grains
small grains
Soil buUding crops
Soil building crops
Sorghums
Tomatoes

2/23-11/24
1l/25-2/22
'/1.-5/31
8/1-1/31
li/l-.6/30
1/1-12/31

. 6/15-1,0/15
4/1-10/31
1/1-12/'1
·2/23-U/24
li/1-6/30
9/1-ll/30
li/l-3/31
3/1-1/31
2/2J-U/24
11/25-2/22
8/15-3/31
1/1-12/31
2/23-11/24
2!23-U!24
10/1-4/30
12/1-4/30
7/1-9/30
11/1-3/.31
7/1-10/31
3/J.-7/10

59~.30

11.33
18.10
.32.21
41.42
70.63
30.48
49.97
70.6.3
59.30
.33.64
16.62
20.66
34.. 52
59.30
11.33
.37.54
70.63
59..30
59.30
32.12
22.33
23.6.3
20.66
29.21
28.67

0.85
.60
.60
.70
.70
.60
.75
.62
.65
.65
.80
.65
.65
.65
.80
.60
.70
.65
.70
.70
.70
.70
.85
.70
.70
.75

50.40
6.80

10.86
22.55
28.99
42.38
22.86
30.98
45.91
38.54
26.91
10.80
13.43
22.44
47.44
6.80

26.28
45.91
41.51
41.;1
22.48
15.63
20.09
14.46
20.45
21.50

0.64
o
o

.64
o
.64
.64
.64
.64
.64

o
.64

o
o
.64

o
.64
.64
.64
.64

o
o
.64

o
.64

o

49.76
6.80

10.86
21.91
28.99
41.74
22.22
30.34
45.27
31.90
26.91
10.16
13.43
22.M,
46.80
6.8()

25.64
45.27
40.P1f
40.1i1
22.4$
15.6,
19.45
14.4~
19.81

·21.50
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Table 7 - summary of est1ma:t.es of normal consumpt.ive use of wat.er rat.es for irri
gated crops for areas in the Lower Colorado River Basin (Continued).

e

tl'Jit: :: Consumptive use--jjttteetive t
: Growing period : ICoeffi-i Use :precipi- :

• 1Io.! Area and oroes : • Factor. ciEb1; • rate .tation!l' (tl-R)
• : (F) : (ll : (U) : (R) :

Dates . . .
CALIFOmttA (Continued). - Inches Inches Inches

C-1-SS Imperial Vallez

Vl
C»

Al.falta W
Alfalfa
Carrots
Citros
Cotton
Dates
Flax
Grapes
Lettuce
Helons
Miscellaneous tru.ck
Peas
Rice
Sesbania
Small grains
Sorghums
Sugar beets
To_toes

l/29-l2/9
'U/9-1/29
10/1-6/30
1/1-12/31
4/1-10/31
1/1;...12/31
l1/~~Sl31
2/1-9/30
10/1-2/28
12/1-.6/30
10/1-6130
2/1-5/)1
6/1-10/31
6/1-9/30
11/1-4/30
6/1-10/31
10/1-41'30
11/1-5/:31

55.45 0.85
6.33 .60

49.27 .70
. 73.76 .60

52.24 .62
73.76 .65
35.22 .80
55.84 .60
21.96 .65
39.05 .65
49.27 .70
23.14 .65
38.58 1.20
32.74 .85
27.72 .70
)8.58 .70
33.56 .70
35.22 .75

47.13
3.80

34.49
44.26
32.39
47.94
28.18
33.50
14.27
25.38
34.49
15.04
46.30
27.8'3
19.40
27.01
23.49
26.42

1.67
.60

1.67
2.27

.60
2.27
1.67
1.46
1.67
1.67
1.67

.86

.60

.60
1.67

.60
1.67
1.67

45.46
3.20

32.82
41.99
31.79
45.67
26.51
32.04
12.60
23.71
32.82
14.18
45.70
'Z'I.23
17.73
26.41
21.82
24.75

G-2-SS Coachella Valley

Alfalfa W
Alfalfa
carrot.s
Citrus

2/6-12/12
12/12-2/6
10/1-6/30
1/1-12/31

54.55
8.30

;O.f1l
75.00

.8,5 46:.37 .22

.60 4.98 1.02

.70 35.05 1.24

.60 45.00 1.24

46.15
:3.96

33.8,,
43.76
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Table 7 - Summal'T or e8't.imates of normal consumptive use or water rates forirri
gated crops for areas in the Lower Colorado River Basin (Continued).

e

CALIFORNIA (Continued)

---- ~ t Consumptive use ~Eff'eetive i -~

unit : Growing period ; 1.Coeffi-:: Use :precipi-: (tJ-R)
:' : Factor:' c1ent :' rate :tation 1:1 :

---:=Uo-.--:-::---:-M:e-a-aD---':d~c-ro-p8--: : (F) : (K) : (U) : eft): .

Dates Inches Inches Inches-

""'"

Coachella Vallez ,cont;ipued)

Com (sweet)
Cot.ton
Dates
Flax
Grapes
Mel.ons
Kiscel1aneous track
small grains
Tomatoes

H.tVADA

N-I-V Vi~ River

2/l-5/'J1
4/1-10/31
1/l.-12/31
11/1-5/31
2/1:-9/30
12/)..-6/30
10/1-6/30
11/1-4/30
ll/1-S/J1

23.56 0.75 17.67 0 17.67
53.38 .62 33.10 0 33.10
15.00 .65 48.75 1.24 47.51
35.66 .80 28.53 1.24 . 27.29
56..98 .60 34.1.9 0 34.19
39.72 .65 25.82 1.24 24.58
SO.CJl .70 35.05 1.24 33.81
27.99 .70 19.59 1.24- 18.35
35.66 .75 26.75 1.24- 25.51

Altal.fa
All'a11'a
Deciduous fruits
Melons
Misc. bay & pasture
Misc. hay It pasture
Misce1laneous truck
small grains
small grains
Sorghums

3/2-ll/U.
2/6-3/1& 11/15-11/28

3/2-11/14
4/1-7/31
3/2-11/14

2/6-3/1 & 11/15-11/28
3/2-11/14

10/1-11/14 " 2/6-6/15
2/15-6/15
6/1-9/30

58.35 .85 49.60 ..68 48.92
4.78 .70 3.35 .69 2.66

58.35 .65 37.93 .68 37.25
31.28 .65 20.33 0 20.3)
58.35 .75 43.76 .68 43.0$
4.78 .60 2.1YI .69 2.1$

58.35 .70 40.84 .68 40.1~
34.45 .70 24.12 .69 23.4~
24.53 .70 17.17 .lt2 16.~32.85 .70 23.00 .68 22.

;
I
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Table 7 - Summary of estimates of nomal consumptive use of water rates' for irri

ga.ted. crops for areas in the Lower Colorado River Basin (Continued).

e

:. : Con!ffiD1Ptive use :Eftective:
l}nit : Growing period ; ;Coetri-; Use ;precipi-: (U..R)

__-:::'- ---=__--: : : Factor: cient ; rate :tation!l: .
Ho. : Area and crops : : (F) : eKl : eU) : (R):, ,

NEVADA (Continued) pates Inches Inches J;nches

g

N-2-V

N-3-V

Meadow Vallel'Wash

Alfalfa
Alfalfa
Beans
Com
Deciduous fruits
Misc. bay It paature
M18C. hay It pasture
Miscellaneous truck
Potatoes-white
small grains
Sorghums

Muddy River

Alfalfa
Alfalfa
Com
Deciduous fruits
Hel.ons
Misc. hay & pasture
Misc. hay & pa5ture
Miscellaneous truck
Small grains
small grains
Sorghums
Sugar beet seed

5/7-10/15 :33.20 0..85 28.22 4.20 24.02
3/17-5/6 &10/16-10/29 9.03 .70 6.32 2..02 4.30

5/15-S!J-S 20.84 .60 12.50 2.12 10.38
5/15-9/1; 27.08 .75 20.31 3.17 17.14
5/7-10/1'; 33.20 .65 21.58 4.20 17.38
5/7-10/15 33.20 .75 24.90 4.20 20.70

'/17-5/6 .. 10/16-10/29 9.03 .60 5.42 2.02 3.40
'/7-10/).5 33.20 .70 23.24 4.20 19.04
5/15-8/15 20.84 .70 14.59 2.18 12.41
5/1-1131 20.12 .70 14.08 1.90 12.18
6/1-9/3.0 . 26.60 .70 18.62 3.ll 15.51

3/9-11/13 55.90 .85 47.52 .62 46.90
2/6-3/8 It 11/14-11/28 5.98 .70 4.19. .62 3.57

6/15-10/15 30.8S' .75 23.14 .62 22.52
:V9-*13 5.5.90 .65 36.34 .62 35.72
4/1-731 30.46 .6.5 19.5O .62 19.18
3/9-11/13 5.5.90 .75 41.93 .62 41-21

2/6-3/8 It 11/14-11/28 5.98 .60 3.59 .62 2.~
3/9-11/13 .55.90 .70 39.13 .62 ,38. 1

10/1-11/28 &: 2/6-6/15 33.87 .70 23.71 .62 2.3.09
2/15-6h15 23.97 .70 16.78 .38 16.40
6/1-9 )0 ,32.09 .70 22.46 .62 21.84

_9/15-11/28& 3/1-6/30 38.62 .70 27.0'3 0 27.0;
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Table 7 - 8Umma17 or estimates of noxal cOI1sumpt.ive use of water rates tor irri

gated crops tol" areas in the Lower Colorado River Basin (Cultinued).

e

• ; Gonsv.mptive use :-Wfective:;
:' . . ; teoetfl-~ Use iprecipi-: (tJ-R)

t1nlt ~ Growmg penDd ; Factor; cl~t irate :tat1on!l 1

• • • (F) : (K) : (U~ : (~! •. Ifo.: Area iUld crops t .!!!!! ... Inc 88 In 88 Inch!.

NP.VADA (Cont.inued)

ff-l-C LasVees

~

Al1'aU'a
Altalta
Com
Deciduous tt'Qits
Grapes
Misc. hay.'& pasture
Misc. ha7" Ptatwee
Miscellaneous tru.ck
smau~
small 8rdna

N-2-C Hoover Daa'to- Davis Dam
I

. 3/9-11/17
2/5-3/4 & U/18-U/30

3/15--,/15
3/9-11/17
'/fJ-U/1?
3/9--ll/17

1/~3/8 'll/l8-11/30
,IJ-U/l1 .

10/l..l.l/.3O&. 2/5-6/15
2/1~/15

54.19
5.87

27.55
54.79
54.79
~.79
5.87

54.79
33.5"3
23.31

0.85
..10
.75
.65
.60
.15
.60
.70
.70
.70

46.57
4.11

20.66
35.61
32.8'7
41.09'.';2
38.35
2).47
16.32

d.14
.55
.28

1.14
1.14
1.14
.S5

1.14
.55
.32

45.43
3.56

20.)8
34.4.7
31.73
39.95
2.97

37.21
22.92
16.00

lltalta
Alfalfa
smaJ.l grains

NW MElICO

NH-I-LC carrizo wash

2/7-12/4
l$./~/6
10/'1-4/30

6'.85
7.55

32.21

.85 55.97 1.34

.60 4.53 1.49

.70 22.55 2.17

• 54.6)
3.04

20.38

Com
Misc. baT & pasture
Misc. hay' &: pasture
small grains

6/3-9/30
6/3-9130

3/'31-6/2 " 10/1-10/24
5/15-9/10

23.28
23.28
12.59
23.19

..75

.75

.60

.70

17..46 1.26
17.46 7.26
7.55 1.91

16.23 6.61

10.20
10.20
5.64
9.56

.~
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Table 7 - Summal'7ot estimates of normal consumptive use ot water rates tor irri-
gated crops for areas in the Lower Colorado River Basin (Continued).

: £ Consumptive use :'Eltective ~.
tAUt .. Growing period ; ~Coetri-t Use :precipi- : (.G-R)·• : Factor: cient ~ rate :tatioo !I :•

No. • Area and croes · : (F) : (K) : (U) : (al :• · qates Inches Inches ~ches

NItl MEXIa> 'Continued1
HM-2-LC Zuni River

Alfalfa %23-9/30 26.61 0.85 22.62 5_89 16.73
Alfalfa )/22-S 22 It 10/1-10/28 12.80 .70 8.96 2.66 6.30
Beans 6/1-8/31 19.80 .60 11.88 4.35 7.53

f)
Com '/1-9/30 25.03 .75 18.77 5.69 13.08
Melons 6/1-9/30 25..03 ..65 16.27 5.69 10.58
Misc. hay It pasture %23-9/30 26..61 .75 19.96 5.89 14.07
Misc. hay &t pust.ure 3/22.-S 22 .. 3,.0/1-10/28 12.80 .60 7.68 2.66 5.02
Miscellaneous truck 5/23-%30 26.61 .70 IS.63 5.89 12.74
Potatoes-white 6/1-8 31 19.50 .70 13.S6 4.35 9.51
SJlELll grams 5/1')-9/10 24.52 .70 17.16 5.14 12.02

NM-3-LC Puereo Rivel'-GalluE

Alfalfa 5),8-10/8 30.20 .SS 25.67 6.89 IS.78
Alfalfa 3/24-5 7 &10/9-10/26 8.48 .70 5.94 1.81 4.13
Beans 6/1-8/31 . 19.79 .60 1l.87 . 4.45 7.42
Corn 6/1-9/30 24.96 .75 18.72 5.99 12.73
Misc. hay" pasture ~8-10/8 30.20 .75 22.65 6.89 15.76
Kisc. hay" pasture 3/24-5 7 " 10/9-10/26 S..48 .10 5.09 l.al 3.28
Miscellaneous truck S/8-10/8 30~20 .70 21.14 6.89 14.25
small grains 5/1-7/31 1ft.S1 .10 13.17 3.14 10.03
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Table 7 - summary of estimates of normal consumptive use of water rates for irri-
gated crops for areas in the Lower Colorado River Basin (Continued) •

.
: Consumptive use ;Ettective!:

Unit • : :C08ffi-: Use ;pr8cipi- : (U-R)~ Growing period : Factor: cient : rate :tation !I i. :
~ No.

I Area and. crops : (F) : (X) : (U) : (R) •: ...
~ Inches Inches Inches

Nmf lmICO (continued)

NM-I-G Gila River uP!'"-ream from VWen

Alfalfa . 5/3-10/8 33.64 0.85 28.59 7.09 21.50
Alfalfa 3/lv-S/2 I: 10/9-U!13 13.38 .70 9.37 1.72 7.65
Beans 5/1'>-8/15 20.90 .60 12.54 3.77 8.77
Com 5/15-9/15 27.33 .75 20.50 5.96 14.54
Cotton 4/1-10/31 42.12 .62 26.11 7.88 18.23
Deciduous fruits 5/3-1%8 33.64 .65 21.87 7.C1J 14.78

e; Lettuce-spring 5/1-7 )1 20.22 .6.5 13.14 2•.53 10.61
Mise. bay It pasture 5/3-10/8 33.64 .75 25.23 7.09 18.14
Misc. hay I: pasture 3/4-5/2 I: 10/9-11/13 13.38 .60 8.03 1.72 6.31
Miscellaneous truck 5/3-10/8 33.64 .70 23.55 7.00 16.46
Potatoes-white 5/15-8/15 20.90 .70 14...63 3.77 10.86
small grams 4/15-%,15 18.72 .70 13.10 1.22 1l.SS
Sorghums 6/1-930 26.93 .70 18.85 6.82 12.03
Sugar beet seed 9/1-10/31 I: 4/1-8/15 38.54 .70 26.98 6.55 20.43

NM-2-G Virden Valle: W
Alfalfa 4/1-10/31 45.75 .85 38.89 1.79 31.10
A1talfa 2/15-3/31 I: ~1-ll/24 8.85 .70 6.20 1.76 4.44
Cotton WI-I0 31 45.75 ..62 28..37 7.79 20..58
Miscellaneous truck 4/1-10/31 . 45.75 .70 32.03 7.79 24.24
Small gra:ins 10/15-11/24 &: 2/15-6/15 27.10 .70 18.97 2.30 16.61
Small grains 4/15-7/15 20.63 ..10 14..JJ. 1.18 13.20
Sorghums 6/1-9/30 28.90 .70 20.27 6.80 13.41
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Table 7 - SUnmary or estimates of normal consumptive use or water rates for irri-

gated crops for areas in the UMer Colorado River Ba9in (Continued).

: :1 ConSWllEt~~ itS <::__::]tffactive -=

Unit • -" : -:Coef.~."i. ~ rs~ ~predpi- ~· GroWing period (U-R)
: : Factor: ciani:'. : rate :tation 11 :

No. ~ Area .9.11d _croPfL • : (F) : (K) : eU) : (R) :· .
pates Inches Inches Inches

N»l MEXICO <Continued)

NM-3-G san Francisco River

Alfalfa 5/25-10/4- 25.96 0.85 22.C1l 7.86 14.21
Altalta 3/21-5/2.4 &10/5-10/29 12..~7 .70 8.87 2.26 6.61
Beans 6/1-8/31 19.14- .60 11.48 5.75 5.73
Com 6/1-9/30 24.24- .75 18.18 7.60 10.58
Deciduous fruits 5/25-10/4- 25.96 .65 16.87 7.86 9.01
Misc. hay & pasture 5/25-10/4- 25.96 .'75 19.47 7.86 11.61
Misc. hay & pasture 3/21-5/24 It 10/5-10/29 32.67 .60 7.60 2.26 5.34

~
Miscellaneous truck 5/25";'10/4- 25.96 .70 18.17 7.86 10.31
Potatoes-white 6/1-8/31 19..14 .70 13.40 5.75 7.65
small grains 5/1-7/31 18.24- .70 12..77 3.83 8.94-
Sorghums 6/1-9/30 24.24 .70 16.97 7.60 9.37

UTAH-
l1-1-C Kanab Creek-

Al:Calra 5/19-10/4 27.75 .85 23.59 4.73 18.86
Alfalra 3/24-5/18 &10/5-10/28 11.27 .70 7.89 2.75 5.14
Com 6/1-9/30 24.95 .75 18.71 4..30 14.41
Deciduous fruits 5/19-10/4 27.75 .65 18.04 4.73 13.31
Misc" hay & pasture 5/19-10/4 27.75 .75 20.81 4.73 16.08
Misc. hay & pasture 3/24-5/18 &10/5-10/28 1l.27 .60 ,6.76 2.75 4..01
Miscellaneous truck 5/19-10/4 27.75 .70 19.42 4.73 14.69
small grains 10/1-10/28 &: 3/24-7/1; 23.77' .70 16.64 3.86 12.7e
Small grains 4/1-7/15 19.30 .70 1.3.51 2.52 10.99
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Table 7 - SuDmary or estimates of nonnal consumpt.ive use of water rates for irri-
, gated. crops for areas in the LOW'er Colorado River Basin (continued).

e

UTAH (Cont.inued)

._-...- •...~~

). : Cons~ive ~se . ~Effect~ve !
. ~.. i :Coefri-I Use ~preciPJ.-. (U-R)

Unit . : Growing period : Factor: cient : rate :tation 1/ :
-:=-~--:==-:=.:i"-:;;:;::;;'"-_. : (F) : (K) : ( U) : (R): -

No. ': Area and crops: . Dates Inches Inches Inches-

0"va

U-l-V Virgin River W
Al.fal£a
A1tal.ia
Com
Deciduous fruits
Misc. hay & pasture
Misc. hay & pastur6
Miscellaneous truck
Potatoes-white
Small grains
small grains
sorghUms·
Sugar beet seed

MEXICO

. 4/17-10/24 40.61 0.85 34.52 5.02 29.50
3/3-4/16 &: 10/25-11/11 8.54 .10 5.98 2.56 3.42

5/1-8/31 28.90 .15 21.68 2.75 18.93
4/17-10/24 40.61 .65 26.40 5.02 21.38
4/17-10/24 40.61 .75 30.46 5.02 25.44

3/3-4!U, ~ lO/25-11/11 8.54 .60 5.12 2.56 2.56
4/17..10/24 40.61 .70 28.43 5.02 23.41
4/17-7/15 19.70 .70 13.79 1.64 12.15

10/1-11!1l & 3/3-7/15 31.78 .70 22.25 4.95 17.30
3/15-%15 24.49 .70 17.14 3.09 14.05
6/1-9 30 28.51 .70 19.96 3.13 16.83

9/15-11/11 & 3/3-6/30 31.04 .70 21.73 4.98 16.75

M-1-G san pedro River

Al.falfa
Alfalfa
Com.
Miscellaneous truck
Potatoes-white
Small grains

. small grains

4/6-10/27 44.21 .85 . 37.58 8.17 29.41
2/3-4/5 & 10/28-12/16 15.01 .70 10.51 1.51 9.00

5/15-9/15 29.11. .75 21.83 1.52 14.31
4/6-10/27 44.21 .70 30.95 8.17 22.78
4/1-6/30 19.51 .70 13.66 0.63 13.03

10/1-12/16 & 2/3-5/31 30.61 .70 21.47 1.51 19.96
3/1S-6/.30 22.01 .10 15.41 0.6.3 14.78
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Table 7 - Summary of estimates of normal consumptive use of water rates for irri

gated crops for areas in the Lower Colora.do River Basin (Continued).

e

MEXICO (Continued)

; ; Oonsumptive US!. :Efrective:
unit ~ Growing period : iCoerri- Use iprecipi-: (tJ-R)

: : Factor: cient rate :tation y :
';'.-~N~o-.-~--A~r-e-a-an-"'d-cr-o-ps---: : (F) : (K) : <tTl : en): .

bates !nches Inches Inches-
M-2-G Santa Cruz River

Alfall"a 4/1-11/17 47.71 0.85 40.55 n.68 28.87
Alfalfa 2/lv-3/3l &: 1l/1a-12/17 11.19 .70 7.83 2.93 4.90
Beans 4/15-7/15 20.49 .60 12.29 2.65 9.64
Com 4/15~/1.5 28.00 .75 21.00 6.71 14.29
Deciduous fruits 4/1-ll/17 47.71 .65 31.01 11.68 19.33
Miscellaneous .truck 4/1-ll/l7 47.71 .70 33.40 1l.6a 21.72

~
Potatoes-white 4/15-7/15 20.49 .70 14.34 2.65 1l.69
small grains 10/1-12/17 &: 2/4-5/31 30.35 .70 21.25 4.11 17.14
small grains 3/15-6/30 21.67 .70 15.17 1.U 14.06

II Months with precipitation ot 0.55 inch or less omitted.y. Average water-supply shortage of 20 percent estimated for Black creek.
"1/. Average watel"-supply shortage of 20 percent estimated for Hopi, Ganado, and Leupp.
!/. Average water-supply shortage of 20 percent estimated for Moenkopi.
Sl Average water-supply shortage of 12 percent estimated for Duncan Valley.
61 Average water-supply shortage of 14 percent estimated for safford Valley.
7/ Average water-supply shortage of 12 percent estimated for Pinal County.
8/ Alfalfa permitted to lie domant from August 1 to September 15 in Pinal County.
?}I Alfalfa. permitted to lie dormant from AUgust 1 to September 15 in Maricopa County upstream from Gillespie Dam.

!§I Alfalfa pemitted to lie do.nnant from August 1 to September 15 in area trom Gillespie Dam to n"me.
!!I Alfalfa permitted to lie dormant from August 1 to september 15 in Dnperial Va:p.ey.
W Alfalfa permitted to lie dormant from August 1 to September 15 in Coachella. Valley.
W Average water-supply shortage of 12 percent estimated for Virden Valley.
JliI Average water-supply shortage of 12 percent estimated for Virgin River in utah.



Native Vegetation and Incidental A~eas
. ..

Native or natural vegetation generally has t~t use ot the water

of a region. The consumption of water by native vegetation thus be

come& ot increasing importance as greater land a reas are irrigated and

during periods ot drought. careful consideration must be given to the

consumptive water requirements of native vegetation before a complete

.inventorr can be made ~f the water resources of the Lower Colorado

River Basin.

consumptive use ot water by native vegetation varies according to

the quantity ot moisture available ill.~. Plants adapted to an ex-

treme economy of water do not continue the same low rate of use during

periods of more abundant suPP4". Precipitation, varying widely trom

year to year, produces. a .mort vigorous growth that has a greater con

sumptive use in wet years than in dry. Drought periods are seldom so

severe that there is a widespread destruction of vegetation from lack

of moisture.

Adaptation of plants to natural moisture conditions has distri-

buted vegetation in more or less dominant communities which may be

roughly classified as drought-resistant plants, phreatophytes (ground.

water plants), and hydrophytes (plants that grow with roots submerged).

Neither group is confined to any particular geographical area but is

governed by local conditions. There are no fixed boundary lines between

groups, tor as ground-water conditions change with increased or de-

creased precipitation, the dominant communities advance or recede

according to moisture ava.ilable in the soil.
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Much of the arid region has ground water only at depths beyond reach

of plant roots, and in these areas plants depend entirely upon the scanty

rainfall and the moisture that is held in the upper soil horizon. - Desert

sage I sage brushl creosote bushl desert grass and cacti are a few desert

growths which subsist upon a meager rainfall.

Phreatophytes comprise a great varietYI ranging from saltgrass to

large cottonwood trees. River-bottom growths, such as salt cedars

(tamarisk), cottonwoods, willowa (baccharis) and tuleSI consume·.more

water per given area than irrigated crops (~). In the Pecos River Joint

Investigation the Division of Ir;t"igation estimated that 701 000 acre-feet

of water was consumed annually by some 13,000 acres of salt cedar in the

vicinity of Lake McMillian (l).

Studies were made by the tb1ted states Geological SUrvey (~) in

the safford Valley along Gila River in southeastern Arizona in 1943 and

1944 to determine for that period the amount of water used by river

bottom vegetation in the 46-mile reach of vall~y between Thatcher and

Calva. The portion of the va.lley studied included 9,279 acres of river

bottom landI covered more or less thickly by phreatophytes, plants

whieh depend on ground-water tor their water supply. A vegetation

survey showed that the 9,279 acres contained the equivalent ot 4,859

acres of plant growth at 100 per cent density or optimum natural con

centration of growth. The consumptive use of water by the different

species was computed by several methods, two of which are as tollows:

(A) from records obtained at an experiment station located in the river

bottom area where plants were grown in tanks with knllwn amounts of water

added to maintain constant·water levels in the tanks, and (B) from
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records of the daily fluctuation of the water table obtained from wells

located in river-bottom areas covered by the different species. By the

two methods, the mean value of the depth of water used annually by. each

species at 100 per cent density of growth was computed by the united

states Geological Survey (~) as 7.2 feet (86.4 inches) for salt cedar,

4.7 feet (56.4 inches) for bacchans" 6.0 feet (72 inches) for cotton

wood, and 3.3 feet (39.6 incnes) to'f'mesquite. These data.. he.ve been

used to compute the values of consumptive-use coefficients (K) on a

100 per cent volume density basis tor native vegetation as shown in

table '4. Similar measureJD8J1ts QJ1 evaporation from sand.. gravel and

01a18011 were also used to cOlll.ptlte values of (K) for barren land in

river-bottom areas. Coefficient$ 'shown in table 4 are applicable ft'r

100 per cent volume density as d~t1ned by the U. S. Geological Survey

in Safford Valley, Arizona Report (14). These coefficients should be-
reduced to represent densities determined by field surveys in

accordance with criteria, established for the safford Valley.

Incidental areas, such as seeped lands, are moist areas within

irrigati~ projects. These a.reas are the result of high ground water

due to seepage from canals, over-irrigation, or both, and poor drainage.

Seeped lands are generally in greasewood, rabbit-brush, willOWS, and ' •

tules depending on the degree of moistut'e present. In some areas,

where alkali is concentrated, no ve@etation grows and the water l~ss

may be by evaporation from bare soil only.

Etraporation and meterological obiservations have been made at over

fifteen stations in the Lower Colorado River Basin, some of which are

shown in the appendix.. The evapo1"$tion from the pans at these stations

69



vary considerably owing to differences in local climatie conditions

and environment. Engineers usually employ a "reduction factor" of 0.70

to adjust U. S. Weather Bureau pan records to lake e~poration. However,

this "reduction factor ll has been known to vary from 0.60 for pans located

in desert areas fully exposed to radiation from surrounding bare sand

or rocks to 0.80 for pans located in irrigated or moist areas.

Coefficients (K) can be developed for computing evaporation by the

formula U 1: KF. Since there is a difference of opinion as to which is

the best method to use in estimating evaporation from lake and river

surfaces in the Basin, 1t was decided not to include estimates of rates

of evaporation in this report. untilturther study was made of site

conditions.

The results of computations ot water consumption rates (U) for

native vegetation and incidental areas by the formula U : KF are

summarized in table 8. The e~tima.tes of rates of consumptive use (U)

in table 8 include moisture supplied trom all sources. By subtracting

the effective rainfall for the period from these rates of use, the

rates of consumption of ground water (U-R) at the point of use may be

obtained.
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Table 8. S'umma.ry of estimates of n6rmal consumptive use
ot water rates tor native vegetation and inci-
dental areas in the Lower Colorado River Basin

)

tEi'fect1v~1 tVO]:\lJIe: K • CC':lsumpti ve use•
Area and type: Period :density: 100% : rCoe11i-i Use :precipi-

11 1 31 : 'JI :volume :F&ctor: eient : rate :tation W
• : :densitl~ : (K) : (U) : (R) &1.

Dates Percent Inches . Inches
ARIZONA - -
Springervi..B!

Baccharis 3/24-10/29 38 1.00 37.76 0.38 14.35 8.44
Baccharis 3/24-10/29 31 1.00 37.76 .31 11.71 8.44

st. Johns to above Zuni Riv.r

Baccharis 3/13...11/2 38 l.ro 42.82 .3a 16.27 a.78
Baccharis 3/13...13/2 31 1.00 42.82 .31 13.27 8.78

Arizona-New Mexico state Line to IIOUth of ZUni River

Baceharis 3/13-U/2 38 1.00 42.82 .'8 . 16.27 8.78
Baecharis .3/13-11/2 31 1.0(') 42.82 .31 13.27 8.78

Hauth of Zuni River to gase e-1' bt

Bacchatis 3/13-11/2 38 1.00 42.82 •.38 16.27 8.78

Silver Creek

Bacchar1s .3/19-10/29 38 1.00 39.96 .'8 1S.18 11.01

Woodruff

Baccharis 3/1o-~5 38 1.00 44.44 •.38 16.89 6.66
Sand & Iravel 1/1-12 31 100 .75 55.40 .75 41.55 10.:37

FIlerco River, Arizona-New Mence state Une to Black creek

Cottonwood .3/24-10/26 50 1.25 38.68 .62 2.3.98 8.70

Black Creek

Bacchar1a 3/27-10/2; 38 1.00 37.65 .38 14.31 7.36

Puerco River, 8la. ck Creek to Adamana

Cottonwood 3/15-11/1 25 1.25 42.44 •.31 13.16 6.93

e Puerco River, Adamana to mouth

~OO'ttonwood. .3/7-11/6 25 1.25 46.20 .31 14.32 ;.16

71



Table S. Summary of estimates of normal consumptive use of
water rates tor native vegetation and incidental
areas in the Lower Colorado River Basin (Continued).

,

con,umptive,use
,

l :Volume: K ~ :Effective•
Area. and typei Period :density: 100% : tOoetfi-: Use :precipi-

y .. y : 'JI :volume :Factor: cient : rate :tation 1/ I•
· : :densitl: (F): (K) :t£u> : (R) . .•: -Dates Percent ehes 'Inches-

ARIZONA ~Continued)

]iolbrook

Salt cedar 3/7-11/6 38 1.50 46.20 0.57 26.33 5.16
Cottonwood 3/7-11/6 SO 1.2; 46.20 .62 28.64 5.16
Baeohe.ris 3/7-11/6 as 1.00 46..20 .25 11.55 5.16

Hopi, Ganado, and Leupp

Eaecharis :;/1a.-1O/31 38 1.00 41.13 .38 . 15.86 6.42

Sunrise to Grand Falls

Cottonwood 3/8-11/3 25 1 ..25 45.34 .31 14.06 4.11

- KvenkoEi-Na.v..~o Reaervation.

Baccharie 3/17-11/1 38 1.00 42.74 .38 16.24 6.'J:l

.Grand Falls to Coconino Damsite, -

Cottonwood 3/5-11/7 100 1.25 47.10 1.25 58.88 3.32

Kanab creek--Fredonia
(

Cotton~ .3/14-10/31 2S 1.25 42.66 .31 13.22 6.42
~ceharis 3/14-10/31 38 1.00 42.66 .38 16.21 6.42·

Grand Wash

Cottonwood 2/22-11/15 50 1.25 53.20 ' .62 32.98 4.52

Virgin River--Littlefield

Salt cedar 2/13-11/22 56 1.50 58.28 .84 48.96 2.05
Cottonwood 2/13-11/22 50 1.2; 58.28 .62 36.1,3 2.0.5
Mesquite 2/13-11/22 ,6 .75 .58.28 .42 24.48 2.0.5

Hoover Dam to DAvis Dam (AlUZONA-N1VADA)

cottonwoed 1/1-12/31 50 1.15 73.40 •.58 42.57 2.83
Baeeharis 1/1-12/.31 S6 .9' 73.40 .50 36.70 2.83
Mesquite 1/1-12/31 56 .65 73.40 .36 26.42 2.8.3
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fable 8. SUJlIIlI&1'7 of eetillates of n.o!'llal censWIlptive use et
water rates tor native ves,tat1m\ and incidental

e·
areas in the Lower Colorado River Basin (Continued).

f iVolume: k : consstlve us. ,EffectIve
Area &nil t)1)et Period {denaUri l~ i :oett1-;' Use iprecipi-

11 I oBI ( 'JI :vclUJII :Factori dent : rate :tation 1tI.. . : . :dmsit.y: (F) : (K) :JU, t (R
S

..
bites Percent . . c e8 I'Dc"-

ARIZONA 'Con.tinued)

Davis Dam to Topock (~IZONA-cA~-NlWADA)

salt ceda;r 1/1-12/31 7~ 1.40 73.40 1.05 77.rt7 2.83
cottcnwooa 1/1-12131 '1; 1.1; 73.40 .M 63.12 2.83
Baccbaria 1/1-12/31 7~ .90 73.40 .~ 49.91 2.83
Mesquite l/1-12~1 7' .65 73.40 .49 3;.97 2.83
'rules 1/1...12 31 1,00 1.40 73.40 1.40 102.76 2.83

Salt o_r 1/1-1.2/31 56 1.40 73.40 .78 57.25 2.83
Cottonwood i/l-12~1 " 1.1S 73.40 .64 46.98 2.83
Ba.ooharis 1/1...12 31 5' .90 73.40 .50 36.70 2.83
Mesquite 1/1...12/31 S6 .6.5 73.40 .36 26.42 2.83

Baccharis 1/1-12/3J. 38 .90 73.40 .34 24.96 2.83
Kesqutte 1/1...12/31 3& .65 73.40 .25 18.3; 2.83

-- Topock to Parker Dam (ARIZONA-CALIFpRNIA)

Sa.lt cedar 1/1-12/31 56 1.40 72.38 .78 56.46 3.52
Cottonwooll 1/1-12/31 56 1.15 72.38 .64 46.32 3.52
Mesquite 1/1-12/31 56 .65 72.38 .36 26.06 '.52
Tulea 1/1-12/31 100 1.40 72.38 1.40 101.33 '.52

Bill Williams River, (ARIZONA)

Cottonwood 2/9-12/9 38 1.25 S8.4S .48 28.06 9.65

Parker Dam to Laguna Dam (AltlZONA-CALIFORNIA)
; t

Salt cedar 1/1-12/31 75 1.40 71.42 1.0, 74.99 2.tY1
Cottonwood 1/1-12/31 75 1.15 71.42 .86- 61.42 2.07
Bacchar1s 1/1-12/31 75 .90 7.1.42 .68 48.57 2.07
Mesquite 1/1-12/31 75 .65 71.42 .49 . 35.00 2.07

Salt cedar 1/1-12/31 56 1.40 71.42 .78 55.71 2.07
Cottonwood 1/1-12/31 56 1.15 71.42- .64 4'.71 2.07
BacchaX"is 1/1-12/31 56 .90 71.42 .50 35.71 2.07
Mesquite 1/1-12/31 ;6 .65 71.42 .36 25.71 2.07

- Baccharis 1/1-12/31 31 .90 71.42 .28 20.00 2.07
Mesquite 1/1-12/31 31 .65 71•.1,2 .20 14.28 2.07
'l'ules 1/1-12/31 100 1.40 71.42 1.40 99.99 2.07
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Table g. SUJIlJI8.ryot est1JDates of normal consumptive use of
water rates tor native vegetation and incidental
areas in the Lower Colorado River Basin (Continued).

0.64
.64
.64
.64

.64

.64

.64

.64

.64

.64
3.46

.64

74.16
60.74
4!.03
34.61

5;,09
45.20 .
35.;2
25.43

19.78
14.13
52.97
98.88

f~rcent Inches Inches

:Volume· t! K
Q

: consumptive use :Ettective
:densitYI 100%: :Coefli-~ Use :precipi-
: '1/ :volum.e :Faotor: cient : rate :tation It!
: l!/ :densitll (F): (K) : (U) : (R) .

Peri'od
y

:

r
Area and type:

}/ :

J2!tes
AtlIZONA (Continuedl

Laguna Dam to Intematiel ~gunUrl CA!IZONA-CALIFORN1-A)

Ba1t oedar 1/1..J.2/31 7S 1.40 70.63 1.05
Cot.t.onwood 1/1-12/'.. 1 '1S 1.15 70.63 .a&
Bacoharis 1//.1-12//'1'" .90

6
. 70.63 .68

Mesquite 1 1-12 ~1 15 .5 70.63 .49

Ba1t cedar 1/1-12"-1 561.40 70.63 .78
CottonWood 1/1-12/3156 1.lS 70.63 .64
Baccharis 1/1-12/31 ;6 .90 70.63 .50
Mesquite 1/1-12/31 ~. .6S 70.63 .36

Ba.ccharis 1/1-12/31 31 .90 70.63 .28
M.esquite 1/1-12/.31 31 .6S 70.63 .20
sand Ie gravel 1/1...12/31 100 .7' 70.63 .75
Tulea 1/1-12/31 100 1.40 70.63 1.40

Duncan Valley (Gila River)

Salt cedar 2/15-11/24 50
Cottonwood 2/15-11/24 50
Baccharis 2/15-11/24 2;
Mesquite 2/15-11/24 2;
Mesquite 2/15-11/24 38

1.50 54.59
1.25 54.59
1.00 54.59

.75 54.59

.75 54.59

.75 40.94 9.56

.62 33.85 9.56

.25 13.65 9.56

.19 10.37 9.,6

.28 15.29 9.56

San Franciseo Hiver

2/20-11/20 50
2!2o-ll/20 38

cottonwood
Mesquit.e

Eagle Creek

Cottonwood
Mesquite

3/2-11/14
3/2-11/14

50
56

1.25 47.35
.75 47.35

1.2; 51.84
.75 51.84

.62 29.36 12.68

.42 19.89 12.68

.62 32.14 1l.43

.28 14.52 11.43

Safford Va11el--501omon to Ft •. Thomas

Salt cedar
Cottonwood
Baccharis

2/9-11/26
2/9-11/26
2/9-11/26

S6
50
38

1.50 56.87
1.2; 56.87
1.00 56.87

.84 47.77 6.79

.62 35.26 6.79

.38 21.61 6.79

\
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'table 8. SUJllll8,17 of eetimates or normal consumptive use ot

e water rates tor native vegotation and incidental
areas in the Lower colorado River Basin (Continued) •

...
Area and type:'

y :
•

"

ARIZONA ,continued.)

Safford Vallel-·Solomon to. Ft. thomas <Co1\f,inued)

Cottonwood 2/9-ll/26 2' ~.2S 56.87 0.31 . 17.63 6.79
Baccharis ' 2/9..11/26 25 1.()() 56.87 .25 14.22 6.79

Baeeharis 2/9-11/26 56 1.00 56.87 0.56 31.8; 6.79
Mesquite 2/9-11/26 56 .75 S6.87 .42 23.89 6.79

Mesquite 2/9-11/26 38 .7; S6.87 .28 1;.92 6.79
Mesquite 2/9-11/26 25 .75 5&.87 ' .19 10.81 6.79

§attord Valley--Ft. ThoDl&' to, 01.1_

Salt cec1ar 2/6-12/1 56 l.5() '9.45 .84 49.94 9.24
Cottonwood. 2/6-32/1 SO 1.2~ 59.45 .62 36.86 9.24-
Baccharis 2/6-12/1 56 1.00 59.45 .56 ".29 9.24
Mesquite 2/6-12/1 56 .75 59.4.5 .42 24.97 9.24

Cottonwood 2/6-12/1 25 1.25 59.45 •.31 18.43 9.24
Mesquite 2/6-12/1 29 .75 59.45 .22 13.08 9.24

Cottonwood. 2/6-12/1 75 1.25 59.45 .94 5;.88 9.24
Baccharis 2/6-12/1 2; 1.00 59.4; .25 14.86 9.24

San rar10s River

Cottonwood 2/6-12/1 '0 1.25 59.45 .62 .36.86 9.24
Ba.ceharls 2/6-32/1 56 1.00 59.45 .S6 33.29 9.24-

ca1'lf8. to Coolidge Dam

Salt cedar 2/6-12/1 56 1.50 59.45 .84 49.94 9.24
Cottonwood 2/6-12/1 SO 1.25 59.45 .62 36.86 9.24
Mesquite 2/6-12/1 38 .75 59.45 .28 16.6; 9.24

Hereford Vallef--yPPer san Pedro

Baccharis 2/3-12/16 50 1.00 59.22 .50 29.61 9.68
Baecharis 2/3-12/16 38 1.00 59.22 •.38 22 .. ;0 9.68
Sand Be gravel 1/1...12/31 100 .. 75 64.47 .75 48.35 11.81
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Table 8. Summary at estimates of normal consumptive use of
water rates for native vegetation and incidental
areas in the tower Colorado River Basin (Continued).

• :Vo!ume : K : Consumptive use cEtfecttve•
Area and type; Period :dens1ty, 100% t -:&mi-: Use ~precipi-

'}j : y : 'J/ :vo1W1l8 :Factor: cient : rate :tation J/
· • jd!Bsity: (F) : (K) : !U) : (R)• .

Dates Perc!pt Inches Inches-
ARIZONA (continued)

Middle San ~edro Riv~r--gh!rle8ton to Mammoth

Cottonwood t.j5;J.U/) 50 1.25 57.39 0.62 35.58 9.16
Bacchar18 2./5-12/3 '6 1.00 57•.39 .~6 ;2.14 9.16
Mesquite 2/5-12/3 47 .7' 57.39 .35 20.09 9.16

sand & gravel 1/1-11 100 .15 64.15 .75 48.U 11.92
Cottonwood 2/5-12 25 1.25 ;7.39 .31 17.79 9.16
Baeoharis 2/5-12 , 36 1.00 57.39 .38 21.81 9.16
Mesquite 2/5-32/' 38 .75 57.39 .28 16.m 9.16

Ban Pedro River--Ma.JrlmQtb to mouth

Cottonwood 2/8-11/28 SO 1.25 ;6.80 .62 35.22 10.17

• Baecharis 2/8-U/28 '0 1.00 ;6.80 .;0 28.40 10.17
Mesquite 2/8-li/28 ;0 .75 ;6.80 .'8 21.;8 10.17
sand & gravel 1/1-12/)1 100 .75 64,30 .75 4$.2.3 15.29

Baccharis 2/8-11/28 ;7 1.00 56.80 .57 32.38 10.17
Mesquite 2/8-11/28 57 .75 ;6.80 .43 24.42 10.17

Coolidge Dam to Kelvin (Gila River)

S8J.t cedar 2/3-12/3 S6 1.50 ;8.13 .S4 48.83 10.49
Cottonwood 2/3-1213 50 1.2; 058.1,3 .62 ,36.04 10.49
Baccharis 2/3-12/3 56 1.00 ;8.13 .56 32.;5 10.49
Mesquite 2/3-12/3 56 .75 ;8.1,3 • 24.41 10.49

san Rafael--yPper santa Cruz

Cottonwood 2/4-12/17 SO 1.2; 58.94 .62 36.54 15.38
Bacoharis 2/4-12/17 38 1.00 ;8.94 .38 22.40 1;.38
MeSqUite 2/4-12/17 38 .75 58.94 .28 16.;0 15.,38

santa Cruz County-santa Crua River
4

cottonwood 2/4-12/.17 SO 1.25 58.94 .62 36.54 13•.30
Baccharis 2/4-32/17 38 1.00 58.94 .38 22.40 13.30- Mesquite 2/4-12/17 47 .15 58.94 .35 .20.63 13.30
Sand &gravel 1/1-1.2/31 100 .75 64.21 .75 48.16 16.11
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Table 8. Summary of estimates of normal consumptive use ot
water rates for native vegetation and incidental
areas in the Lower Colorado River Basin (Continued).

: ;Volume : K c Consumptive u.se :E.frective
Area and type: Period :densityi 100% i tCoeffi-~ Use ;precipi-

]I : y • 'J/ :vo1ume :Factor: cient t rate :tation J/•. : sdensity:, (F) : (K) : (U) : (R)•
Dates Percent Inches Inches-

ARIZONA (ContinuecU

Pima County-santa cruz River

Cottonwood 1/1-12/31 25 1.15 68.53 0.29 19.87 9.97
Baccharie 1/1-12/31 38 .90 68.53 .34 23.30 9.97
Mesquite 1/1-12/31 38 .65 68.53 .2; 17.1,3 9.97

Baccharis 1/1-12/31 41 .90 68.53 .37 2;.36 9.97

Cottonwood 1/1-12/31 50 1.15 68.53 .58 39.75 9..97
Eaccharis 1/1-12/31 34 .90 68.53 .31 21.24 9.97

Pinal CountY--Gila & Sa,nta cruz R1ver,

Salt cedar 1/1-12/31 38 1.40 70.76 .53 37.;0 8.23- Cottonwood 1/1-12/31 50 1.15 70.76 .;8 41.04 8.23
Baccharis 1/1-12/31 .38 .90 70.76 .34 24.06 8.2,3
Mesquite 1/1-12/31 56 .65 70.76 .36 25.47 8.2.3
Tu1es 1/1-12/31 100 1.40 70.76 1.45 99.06 8.23

Baccharis 1/1-12/.31 47 .90 70.76 .42 29.72 8.2,3
Mesquite 1/1-12/31 66 .65 70.76 .43 30.4.3 8.2,3
Clay loam 1/1-12/31 100 .55 70.76 .55 38.92 9.28

Black River--Upper Salt River

Baccharis 4/8-10/16 50 1.00 ;0.8; .50 15.42 13.15

Fort Apache Indian Reservation--Upper Salt River

Cottonwood 3/7-U!10 25 1.25 45.27 .31 14.03 11.11
Baccharis 3/7-U/10 100 1.00 45.27 1,00 45.27 ll.U
Baccharis 3/7-11/10 50 1.00 45.27 .;0 22.64 11.11

Cherry Creek--Upper Salt River

Baccharis 2/2o-U/26 50 1.00 52.50 .;0 26.2.5 17.62

e Salt RiverQanyon to Roosevelt Reservoir

Cottonwood 2/1-12/22 50 1.25 64.83 .62 40.19 11.33
Mesquite 2/1-12/22 .38 .75 64.83 .28 18.15 1~.3.3
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Table S. Summary of estimates of .normal consumptive use of
water rates for native vegetation and incidental
areas in the Lower Colorado River Basin (Continued).

:- :Volume :. K ~ Consumptive use :Etfective
Area and type:, Period ~density:. 100%:- :Coet'fi-:, Use :precipi-

}j : 31 • :vo1ume :Factor:. cient : rate :tation y.
• f r U :density: (F) : (K) : (U) : (R) .
B!;tes ~ereent Inches Inches,

ARIZONA (Continued)

Tonto Creek and Tributaries-
Cottonwood 2/22-11/22 50 1.25 51.71 0.62 32.06 13.89
Mesquite 2/22-11/22 38 .75 51.71 .28 14.M 13.89

Rooeeve1t Reservoir

Salt cedar 2/1-12/22 56 1.50 64.83 .84 54.46 11.33
Cottonwood 2/1-12/22 50 1.25 64.83 .62 40.19 1l.33
Baccharis 2/1-12/22 25 1.00 64.83 .25 16.21 11.33
Mesquite 2/1-12/22 56 .75 64.83 .42 27.23 11.33

Ap!che Lake (Horse Mesa Dam)

Cottonwood 1/1-12/31 50 1.15 71.33 .58 41.37 14.94

• Mesquite 1/1-12/31 S6 .65 71.33 .36 25.69 14.94

Canyon Lake {Mormon Flat Dam)

Cottonwood 1/1-12/31 50 1.15 73.47 .58 42.61 13.68
Mesquite 1/1-12/31 56 .65 73.47 .36 26.45 13.68

8a.huaro Lake (stewart Mountain Dam)

Mesquite 1/1-12/31 56 .65 73.47 .36 26.45 12.09

stewart Mountain Dam to Granite Reef Dam

Mesquite 1/1-12/31 38 .65 73.47 .25 IS.37 12.09
Sand & gra.vel 1/1-12/31 100 .75 73.47 .75 55.10 13.06
Sand & gravel 1/1-12/31 100 .75 58.92 .75 44.19 9.32
Sand & gravel 1/1-12/31 100 .75 50.80 .75 38.10 8.52

Verde River upstream from camp Verde

Cottonwood 2/15-11/27 50 1.25 55.17 .62 34.21 11.12
Mesquite 2/15-11/27 38 .75 55.17 .28 15.45 11.12

Middle Verde River and Tributaries

- Cottonwood 2/26-11/18 50 1.25 49.67 .62 30.80 13.47
..Mesquite 2/26-11/18 38 .75 49.67 .28 13.91 13.47
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Table 8. summary of estimates of normal cons\Unptive use of
water rates for native vegetation and incidental
areas in the Lower Colorado River Basin (Continued).

• .Vo1ume:- K :' Consumptive use iEffective
Area and type. Period ;densit,.. 100% =- :Coetl'i-J Use .precipi-

}/ : 'Y t JI :volume :Factor;. cient : rate :tation lJI
• . :density: (F): (K) : (U) : (R)• .
~ P.ercent. Inches Inches

ARIZONA (Continued)

Bartlett Reservoir

Cottonwood 1/1-12/31 SO 1.15 71.03 0.,8 41.20 13.;2
Mesquite 1/1-12/31 56 .65 71.03 .36 2;.57 13.;2

Bartlett Dam to mouth of Verde River

Cottonwood 1/1-12/31 50 1.15 71.03 .58 41.20 13.;2
Mesquite 1/1-12/31 47 .6S 71.03 .:n 22.02 13.;.2

Lake Pleasant (Ap Fria River)

Mesquite 1/1-12/31 3~ .6' 70.63 .2; 17.66 7.03• Maric0E! County upstream from Gi11es~ie Dam

Salt cedar 1/1-12/31 75 1.40 70.11 1.05 73.62 7.41
Salt cedar 1/1-12/31 56 1.40 70.11 .78 ;4.69 7.41
Salt cedar 1/1-12/31 ;0 1.40 70.11 .70 49.08 7.41
Salt oedar 1/1-12/31 38 1.40 70.11 .53 37.16 7.41
salt cedar ]./1-12/31 25 1.40 70.11 .35 24.54 7.41
Salt cedar l/l-12~l 19 1.40 70.11 .27 lS.93 7.41
Cottonwood 1/1-12 31 75 1.1; 70.11 .86 60.29 7.41
Cottonwood 1/1-12/31 50 1.15 70.11 .58 40.66 7.41
Cottonwood 1/1-12/31 25 1.15 70.11 .29 20•.33 7.41
Baocharis 1/1-12/31 50 .90 70.11 .45 .31.55 7.41
Bacoharis 1/1-12/31 38 .90 70.11 .34 23.84 7.41
Baccharis 1/1-12/31 2; .90 70.11 .22 15.42 7.41
Baccharis 1/1-12/,31 12 .90 70.11 .11 7.71 7.41
Mesquite 1/1-12/31 75 .6; 70.11 .49 34.35 7.41
Mesquite 1/1-12/31 ;6 .65 70.11 .36 2;.24 7.41
Mesquite 1/1-12/31 38 .65 70.11 .25 17.53 7.41
Mesquite 1/1-12/31 19 .6; 70.11 .12 8.41 7.41

Gillespie Dam to Dome--Gi1a River

Salt cedar 1/1-12/31 56 1.40 73.44 .78 57.28 2.88- Salt cedar 1/1-12/31 38 1.40 73.44 .53 38.92 2.88
..Balt .cedar 1/1-12/31 19 L40 73.44 .27 19.83 2.88

79



Table 8. SummaX7 of estimates ot normal consumptive use of
water rates tor native vegetation: and· incidental
areas in the Lower Colorado River Basin (Continued).

~

Area and type:
y .•

:

ARIZONA (Continued)

Gillespie Dam to Dome--Gila River (Continued)

Cottonwood 1/1-12~1 56 1.15 73.44 0.64 47.00 2.88
Mesquite l/1-12 31 56 .65 73.44 .36 26.44 2.88
Mesquite 1/1..12/31 38 .65 73.44 .25 18.36 2.88

Sand " gravel 1/1-12/.31 100 .75 73.44 .75 5'.08 5.17

CALIFOImIA

Dn~rial Valley

Salt cedar 1/1-12/31 75 1.40· 73.76 1.05 77.45 .62
Cot.tonwood 1/1-12/31 . 7~ 1.15 73.76 .86 63.43 .62

- Ba~char18 & 1/1-12/31 75 .90 73.76 .()g ;0.16 .62
1tL5C. brush

Mesquite 1/1-12/31 75 .65 73.76 .49 36.14 .62

salt cedar 1/1.12/.31 SO 1.40 73.76 .70 51.63 .62
Cottonwood 1/1-12/31 ;0 1.15 73.76 .;8 42.78 .62
Baccharis & 1/1-12/31 ;0 .90 73.76 .45 3.3.19 .62

Misc.
Mesquite 1/1-12/31 50 .65 73.76 .33 24.34 .62

Salt cedar 1/1-12/31 25 1.40 73.76 .35 25.82 .62
Cottonwood 1/1..12/31 2; 1.15 73.76 .29 21..39 .62
Bacoharis Be 1/1-12/31 25 .90 73.76 .22 16.2.3 .62

Misc.
Mesquite 1/1-12/31 2; .6; 73.76 .16 11.80 .62

Tules 1/1-12/31 100 1.40 73.76 1.40 10.3.26 .62
~

Clay loam 1/1-12/31 100 .55 73.76 .;; 40.57 3.66
(wet)

Coachella V.alley

Salt cedar 1/1-12~1 75 1.40 75.00 1.0; 78.7; .14
Cottonwood 1/1-12 31 75 1.15 7;.00 .86 64.50 .14• Baecharis & 1/1-12/31 75 .90 75.00 .68 5J..00 .14

Misc.
Mesquite 1/1-12/31 75 .65 75.00 .49 36.75 .14

SO



Tab~e S. Summary of estimates ot nor.ma~ consumptive use of
water rates tor native vegetation and incidental
areas in the Lower Colorado River Basin (Continued),

• :Volume : I{ t Con~ptlve use {EffectIve•
Area and type: Period tdertsltl: 100% t :Coet'ti- t Use tprecipi-

y • y : ""iI' :volume ,Factor: cient : rate ,tation JJI•
• :'. ';density: (F : (K) : (U : R· a es Percen Inc es c es-

CALIFORNIA (Continued)

Coachella Valley (Continued)

Salt cedar 1/1-12/.31 50 1.40 75.00 0.70 ;2.,0 0.14
Cottonwo~ 1/1-12/.31 50 1.15 75.00 .;8 4.3 .;0 .14
Baccharis'& 1/1-12/31 50 .90 75.00 .45 33.75 .14

Misc.
Mesquite 1/1-12/31 ;0 .6, 7;.00 •.33 24.75 .14

Salt cedar 1/1-12/31 2S 1.40 75.00 .35 26.25 .14
Cottonwood 1/1-12/31 25 1.15 75.00 ,29 21.75 .14
Baccharis &

Misc. 1/1-12/.31 25 .90 75.00 .22 16.50 .14
Mesquite 1/1-12/31 2; .6; 75.00 .16 12.00 .14

Tules 1/1-12/31 100 1.40 75.00 1.40 10;.00 .14

It Sand &gravel 1/1-12/31 100 .75 75.00 .75 66.2; 3.15
(Wet)

NEVADA

Virsll; River (NEVADA-UTAH)

Salt cedar 2/6-11/28 ,6 1.50 63.13 .84 5.3.03 1.37
Cottonwood 2/6-11/28 50 1.2; 6.3.13 .62 39.14 1.37
Mesquite 2/6-11/28 56 .75 63.13 .42 26.51 1.37
Salt cedar 2/6-11/28 19 1.50 63.13 .28 17.68 1•.37
Mesquite 2/6-11/28 38 .75 63.13 .28 17,68 1,.37

Meadow Valley Wash

Mesquite 3/17-10/29 7, .75 42.2.3 .56 2.3.65 6.22

Muddy RiV'er

Cottonwood 2/6-11/28 75 1.25 61.88 .94 58,17 1.24 '
Mesquite 2/6-11/28 50 .75 61.88 .38 2.3.51 1.24
Mesquite 2/6...11/28 44 .75 61.88 .33 20.42 1..24

NEW MEXICO• Zuni River

',. Baccharis 3/22-11)/28 38 1,00 .39.41 ,38 14.98 8.55
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Te.ble 8. Summary of estimates ot normal oonsumptive use of
water rates for native vegetation and incidental
areas in the Lower Colorado River Basin (Continued).

,-

consumptive use :Eftective
,

I ,Volume t K I
Area and type I Period adensityt 100% t ccoetti-r Use . :precipi-

y t Y '}j :volume :Factort eient t rate :tation 1/
• :densitlt (F) : (KL : (U) : CR).

i

Dates Percent Inches Inches-
NEW MEXICO (Continued)

Puerco River--Ga11up

Baeeharis 3/24-10/26 38 1.00 38.68 0.38 14.70 8.70

Gila River upstream froln Virder1

Cottonwood 3/4-U/JJ 50 1.25 47.0~ .62 29.15 8.81
Baccharis 3/4-11/13 38 1.00 47.02 .38 17.m 8.81
Mesquite 3/4-11/13 38 .75 47.02 .28 13.17 8.81

Virden val1er

Cottonwood 2/15-11/24 50 1.25 54.60 .62 33.8; 9.55

.' Baccharis 2/15-11/24- 2; 1.00 54.60 .25 13.6; 9.55
Mesquite 2/15-11/24 38 .75 54.60 .28 15.29 ~55
Mesquite 2/15-11/24 25 .75 54.60 .19 10.37 .55

San Francisco River

Cottonwood 3/21-10/29 50 1.2, 38.63 .62 23.95 10.12
Baccharis 3/21-10/29 25 1.00 38.63 .2; 9.66 10.12
Mesquite .3/21-10/29 38 .75 38.63 .28 10.82 10.12

UTAH-
Kanab Creek

Cottonwood 3/24-10/28 50 1.2; 39.02 .62 24.19 7.48
Baccharis 3/24-10/28 38 1.00 39.02 .38 14.83 7.48

VirSin River

Cottonwood 3/.3-11/11 56 1.2; 49.15 .70 .34.40 7.;8

MEXICO

San Pedro River

Bacchar:is 2/3-12/16 25 1.00 59.22 .25 14.80 9.68
sand & gravel 1/1-12/31 100 .75 64.47 .75 48.35 11.81
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Table 8. 5UmmaXW or estimates or normal consumptive use of
water rates for native vegetation and incidental
areas in the Lower Colorado River Basin (Continued).

Rates

MEXICO (continued)

Santa Cruz River

1

Area and- type:
'}/ t

Period
Y'

:Vo1ume r K : Consum...,tive use tEnective
:-density:- 100% t tCo..-;t.f'i-: use-:precipi-
:- 3' :-volume ,.Factor:- cient l' rate rtation hi
t U :density: (F) : (K) :- l!!)': CR).
Percent Inches Inches

Cottonwood
Baccharis
Mesquite

2/4..12/17
2/4-32/17
2/4-12/17

;0
38
38

1.2; S8.90
1.00 58.90

.75 58.90

36.52
22.38
16.49

14.61
14.61
14.61

y. Baccharisinc1udes phreatophytic brushes. .
"?/ Computed on the basis or monthly consumptive-use factor (r)

of 3.,0.
'JJ Volume density as determined by field survey of Bureau of

Reclamation. . ..
!tI Months with precipitation of 0.55 inch or less omitted for native

vegetation. Total precipitation is effective for sand and gravel, and
clay loam.
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AFPmIDIX

Table 1 - Selected Weather Bureau Stations and average killing trosts,
October 1, 1913 - September 30" 1945, Lower Colorado River
Basin

Table 2 - Average temperature in degrees fahrenheit" October 1, 1913 
September 30" 1945" Lewer Colorado River Basin

Table .3 - Average preoipitation in inches, october 1, 1913 - September
30, 1945, Lower Colorado River Basin

Table 4 - Average evaporation in inches, October 1" 1913 - September 30,
194.5, Lower Colorado R1ver Basin

Ta.b1e S - Monthly and annual evaporation trom pans in various stations
in the Lower Colorado li1vel' Basin

Table 6 - Daytime hour percentages tor each month of the year tor
latitudes 30 to· I.tO 4egreea north ot equator

Copy ot letter dated Septeaber 29, 1950 trom E. A. Uoritz, Regional
Director, Region III, U. S. Bureau of Reclamation, to George D. Clyde,
Chief' of Division of' Irrigation and Water Conservation, U. s. Soil
Conserv'ation Benice.

Note: Tables 1 through .5 have been omitted here as they are included
in Appendix A. at the report on water supply in the Lower
Colora~o River Basin.
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' ..Table 6. Daytime hour percentages tor each month of the year for latitudes 31 to 39

degrees north of the equator !I.

-
Latitude Jan Feb Mar Apr May June July Aug $ept Qet ~ov pee Total

~

3~O

Regular year 7.2; 6.99 8.37 8.74 9.58 9.5; 9.72 9.25 8.34 7.96 7.15 7.10 100
Leap ~ear 7.23 7.23 8.35 8.72 9.56 9.;2 9.70 9.22 8.32 7.94 7.13 7.08 100

20
Regular year 7.20 6.97 8.36 8.75 9.63 9.60 9.77 9.28 8.34 7.94 7.10 7.06 100
Leap year 7.18 7.21 8.34 8.73 9.60 9.57 9.75 9.25 8.32 7.92 7.09 7.04 100

j)o
Regular year 7.1; 6.94 8.36 8.78 9.67 9.64 9.83 9.31 8.3.5 7.92 7.06 6.99 100
Leap year 7.13 7.18 8.34 8.76 9.65 9.61 9.81 9.28 8.33 7.90 7.04 6.97 100

343
Regular year 7.10 6.92 8.35 8.80 9.72 9.70 9.88 9.33 8.36 7.90 7.02 6.92 100
Leap year 7.08 . 7.16 8.33 8.78 9.69 9.68 9.85 9..31 8.33 7.88 7.00 6.91 100

35°
Regular year 7.05 6.88 8.35 8.83 9.76 9.77 9.93 9.37 8.36 7.~ 6.97 6.86 100
Leap ;rear 7.03 7.12 8.33 8.80 9.74 9.74 9.90 9..35' 8.34 7.85 6.96 6.84 100

36°
Regu1ar year 6.99 6.86 8.35 8.85 9.81 9.83 9.99 9.40 8.36 7.85 6.92 6.79 100
Leap year 6.97 7.09 8..~3 8.83 9.79 9..80 9.96 9.38 8/34 7.82 6.91 6.77 100

'J'F
Regular ;year 6.93 6.82 8.35 8.trl 9.ffl 9.89 10.05 9.44 8.37 7.82 6.ffl 6.72 100
Leap year 6.91 7.06 8.33 8.859.84 9.f11 10.02 9.41 8•.3.5 7.80 6.85. 6.71 100380 .

Regular year 6.Er7 6.79 8.34 8.90 9.92 9.95 10.10 9.47 8.38 7.80 6.82 6.66 100
Leap year 6.85 7.03 8.32 8.ffl 9.89 9.93 10.08 9.4.5 8.36 7.78 6.80 6.64 100

~ t • .y"
Regular;r,ear 6.81 6.76 8.33 8.93 9.97 10.02 10.16 9.51 8.38 7:n 6.77 6.59 100
Leap ;year 6.80 6.99 8..31 8.90 9.95 9.99 10.14 9.49 8.36 7.75 6.75 6.57 100

!I Computed from data in Weather Bureau Bulletin No. 805, SUnshine Tables b;y C. F. Marrin (Editi~
1905, reprinted 1944) ..
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UNITED STATE5
DEPARTMENT Of THE INTERIOR

BUREAU OF RECLAMATION
ROOION III

OOULDER CITY, NE.VADA

September 29, 1950

Mr. George D. Clyde
Chief, Division ot Irrigation
Soil Conservation Service
College Hill, Box D
Logan, Utah

Dear Mr. Clyde:

You will recall that a tinal report by the Engineering Advisory
Committee to the Upper Colorado River Basin Commission was released on
November 29, 1948. This report comprises a water supply study for the
Upper Colorado River Basin. You will also recall that arrangements
were made with you tor Mr. Harry F. Blaney and Mr. Wayne D. Criddle to
assist in the preparation ot that report. . Your representatives prepared
an appendix which deals with the rates ot consumptive use of water ~
various agricultural crops and native vegetation and evaporation f'rom
water surfaces in the Upper Colorado River Sasin, which includes
portions of Arizona, Colorado, New Mexico, Utah and Wyoming.

A similar report tor the Lower Colorado River Basin, which includes
parts of Arizona, California, Nevada, New Mexico and utah, is now in the
preliminary stage of' preparation by the Bureau of Reclamation. A pre
lilninary draft of this report will be made available to the interested
Basin states prior to its release in t:inal f'orm. During the past few
months, Messrs. Blaney and Harris of your division have conferred in
Phoenix with representatives of the Bureau ot Recl.a.ma.tion on various
problems relating to the preparation of this report. I understand that
you were able to attend one of these discussions in Phoenix.

We would appreciate it if' you could arrange tor Messrs. Blaney and
Harris to prepare an 'appendix for the water supply report on the Lower
Colorado River Bas:in similar to that prepared b;y Messrs. Blaney and
Criddle f'or the Upper Colorado River Basin. I understand that the
details of what is desired to be included in this appen~were discussed
tentatively by Messrs. Blaney and Harris and Bureau of' Reclamation repre
sentatives during a recel)t conference in Phoenix. It would be appre
ciated if' a preliminary draft of this appendix could be made available
at an early date. .

The referenced appendix would be included in its entirety in the
report. I believe it would be highly desirable, it agreeable to you,
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tor your representatives to review the preliminary drafts of the complete
report prior to review by the states.

It you are agreeable to Messrs. Blaney and Harris undertaking this
assignment, and 11' you will turnish us an estimate '01' the cost, we will
undertake to find means of reimbursing the Soil Conservation Service
tor that cost.

Sincerely yours,

/s/ E. A. Moritz
E. A. Moritz
~egional Director

co py
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