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Regional Director, Boulder City, Nevada

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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. 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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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.

39



(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



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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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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fJ)
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m

~
t::I
'1

l!t
=s

~
?;
QI
IIIm

~

E
QI
m

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)
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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

105 1,459 ... ... ... - ... 1,459

106 13,706 ... ... ... ... ... k3,~107 42,910 - ... 5,617 - 1,099 9,

108 8,410 ... - ... ... 48 -~,~~~, I'\n ~., ..,,""'" ~ -:-::T'::
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2,192
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357
46

403

185
1,6~
1,7

94
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96

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

68



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
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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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·'lable It.
LOWER COLORADO RIVER BASIB

Depletions ot Ground-Water Basins

!
top:
8
ell

~

floap.
!c
~
~

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.
~I V~~+~A~ ~# ucv~~~ 4~ .~A ~4'a D~~__ A~4 _
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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.~
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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

~
~
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'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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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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Sheet 6 o-r 11

t;
(»

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

- ----
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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

e •
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
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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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Table 23 (Continued) Sheet; 6 of 14

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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Table 23 (Continued) Sbeet 7 ot 14
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. ..



,e • -



,e e --
Table-'23 (Continued) Shen 10 or 14

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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'lab1e 23 (CoJJt1J,wedl Sbee~ u o~ 14
tonR COLORADO RIVER BASD

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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!fabl~ 23 (Ccmtinuea.) Sheet 13 of 14
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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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. . .

".
60
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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

-------------__.7_



~

~

E
e
~..
~
~
>-

'Q
H

f;

e

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•
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'fable 6

LOWER COIDRADO RIVER BASIN

Stt"e8m now in 1000 Acre-feet
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"-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

"
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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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Sheet 3lA of 72
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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 .,
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Table 6

10lER COLORADO mvER BASIN

stream FlDw in 1000 Acre-feet
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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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toWER COIORAOO RIVER BASIN

Sheet .34 of 72

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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table 6

LOWER OOLORADO RIVER BASIN

Sheet 35 of 72

!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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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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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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.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
@.

§
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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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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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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.

,. ,

91
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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;/
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Table 6

LOWER OOLORADO RIVER BASIN

Sheet 48 of 72

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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LOWER COLORADO RIVER BASIN

e
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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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Table 6

LOWER COLORADO RIVE.Cl BlSnt·:

Sheet 49 of 72

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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'Tab1.e 6

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.

en

~
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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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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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stream Flow in 1000 Acre-feet
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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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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-'
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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

.... ... .-.
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