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I. INTRODUCTION

This memorandum is submitted as a supplement to the
Bureau of Reclamation's "Report on Water Supply of the Lower
Colorado Rivér Basin", dated November 1952. The report presgnted
a comprehensive analysis of the water supply of the Lower Colorado
River Basin based on average conditions for the 1914-1945 period.
This supplement extends the analyses to include average conditions
for the 1946-1951 period and also presents annual estimates of
water uses, water salvages, and virgin flows for the entire 1914-
1951 period at eight selected points on the Colorado River and its
tributaries in the Lower Basin.

The same techniques as detailed in the report were ap-
plied in the analyses for the 1946~1951 period, and therefore to
avoid repetition, descriptive data in this supplement are brief.

Tables included in this supplement are given the same
nurbers as those relating to the same subject in the report with
the added prefix MS. Summary tables of annual estimates are
designated by capital letters. Appendix tables are designated by

the added prefix A.
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II. BASIC DATA

The general description of the Lower Colorado River Basin as
given in the report suffices for this memorandum.

Two base maps of the Lower Basin were included in the report
and ap?endixes; No additional maps were prepared for this supple-~
ment. Although there has been an inerease in the irrigated land
in the Lower Basin, most of the expansion has been contiguous to
the areas depicted on the map in Appendix B of the report.

A. (Climatological Data

Normal consumptive use of water rates as listed in Appendix
B of the'report were applied in estimating the consumptive use of -
irrigation water by crops and areas incidental to irrigation,
domestic and municipal uses, and uses by native vegetation for
the 1946-1951 period. These rates were predicated on climatolo-
gical data for the 1914-1945 period as representative of average
cenditions. Where necessary, the normal consumptive uses are ad-
Justed to reflect the water supply available during the 1946-1951
period.

Evaporation records for the 1946-1951 period were compiled
from published data of the Weather Bureau and the Bureau of Reclama-
tion and used in estimating the evaporation from the large reser-
voirs during the period. Evaporation losses from small reservoirs
and other water surfaces were estimated for the 1946-1951 period
by application of the data presented in the report as average for
the 1914-1945 period.

Records of precipitati&n for the 1946-1951 period were compiled
for only those stations necessary in determining depletions by large

reservoirs.,
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No temperature or frost records during the 1946-1951 peried

were required in the studies.

B. Historic Stream Flow at Key Gaging Stations
Records gf stream flow at key gaging stations for the period
1914-1545 are shown in Appendix A, Table 6 of the report. Those
records, to complete the study outlined in this Supplement Report,
were extended to cover the period 1946-1951. In some cases records
of new stations were utilized and in other cases a few of the
stations previously used were dropped where records have not been

maintained.

C. Drainage Areas Above Key Gaging Stations

The drainage areas upstream from gaging stations and other
division points were discussed and summarized in the report. In
the studies deriving estimates on the basis of drainage areas in
stream sections other than those listed in Table 2 of the report,
drainage area data as published in the Geological Survey water-
supply papers for the additional gaging stétions were used.

D. Depletions of Ground-Water Basins

Further depletions of the ground-water basins in the Gila
River drainage area were determined for the 1946-~1951 period for
the same four areas described in the report. The same methods
were employed in deriving the deplétions for the 1946~-1951 period’
as were uéed in determining the 1914~1945 estimates. Table MS A4
summarizes the depletions of ground-water basins in the Gila River

drainage area during the 1946-1951 pericd.
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E. Water Using Areas Influenced by Man
The séme procedures were followed in determining the water
using areas influenced by man for water years 1946 through 1951
as described in the report for the 1914-19L5 period.

1. Irrigated Areas

The averagé area irrigated for the 1946-1951 period and the
area irrigated in 1951 in each state within 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 River were determined to be as follows:

Arizona California Nevada New Mexico  Utah Mexico Total

1946-1951 Average Irrigated Acreages

841,167 62,730 11,467 17,060 22,127 3,963 958,514

1951 Irrigated Acreage

1,033,514 69,926 12,141 18,546 22,340 3,960 1,160,427
Acreages irrigated annually in individual areas and states are
listed in Tables A-1 through A~5 of the appendix to this supplement.

2. Cropped Areas

Table M5 5 summarizes the average acreage of the various crops
cultivated during the 1946-1951 period in each state within the
natural‘drainage area of the Colorado River dqwnstream from Lee
Ferry to the Arizona-Sonora Boundary and in Mexico within the drain-
age area of the Gila River. Crop acreages for 1951 are listed in |
Table MS 6.

3. HWater Consuming Noncropped Areas

Table MS 7 summarizes the average acreage of the water consuming
noncropped areas within the natural drainage area of the Lower Colorado

River Basin during the 1946~1951 period.
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4. Channel Areas

’ The basic data for channel areas, which were compiled for
the 1914~1945 period and discussed in the report, were used as a
basis for determining channel losses for the 1946~1951 period.
The data were adjusted to conform with 1946-1951 conditions.

5. Reservoir Depletions

The methods used in determining reservoir depletions were
discussed in detail in the report.

(a) Evaporation depletions - Average stream depletions re-

sulting from changes in evaporation and transpiration within
reservolr areas in the Lower Colorado River Basin during the

1946~1951 period are listed in Table MS 8.

(b) Change in storage in reservoirs - Records of storage
were available for all the larger storage reservoifs.in the Lower
Colorado River Basin and changes in surface storage for the 1946~
1951 period were readily determined. As discussed in the report,
changes in storage in the smaller reservoirs had no appreciable
effect on average stream flows and were not determined.

Bank storage in Lake Mead was determined as the differential
in the hydrologic equation resulting from inflow-outflow studies
on an annual basis for the stream section between Grand Canycn and
Hoover Dam. The annual contributions of runoff from the ungsged
drainage area upstream from Hoover Dam were derived by applying
the ratios of virgin flows of tributaries near the ungaged area

for each of the years 1946 through 1951 and the average for the
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Table MS 8
LOWER COLORADO RIVER BASIN
Stream Depletions Resulting From Changes in Evaporation and
Transpiration Within Reservoir Areas Following Development

Average Annual Depletion in 1,000 ac-ft Oct. 1, 1945 - Sept. 30, 195
Average
Stream Section or Reservoir Location Annual
_ , Depletion
LITTLE COLORADO RIVER .
Little Colorado River upstream from St. Johns, Ariz. Arizona 6.6
St. Johns to gage above Zuni River near Hunt, Ariz. = Arizona 3.2
Zuni River upstream from Black Rock, New Mexico New Mexico 8.1
Zunl River from Black Rock to N.Mex.-Ariz.State line New Mexico 0.2
Silver Creek Arizona 1.7
Woodruff gage to Grand Falls, Arizona Arizona 6.8
VIRGIN RIVER
Virgin River upstream from Littlefield, Arizona Utah 3.1
MATN STREAM OF COLORADO RIVER
Sm2ll reservoirs in Hualpai Indian Reservation Arizona 0.5
Lake Mead - Hoover Dam _ Ariz,.-Nevada 783.6
Mohave Lake - Davis Dam Ariz.-Nevada 23,6
Havasu Lake - Parker Dam Ariz.-Calif. 75.8
Headgate Rock Diversion Reservoir Ariz.-Calif, 2.0
Small reservoirs in Colorado River Indian Reser. Arizona 1.9
Imperial Diversion Reservoir Ariz.-Calif. - 19.1
Laguna Diversion Reservoir " Ariz.-Calif, 17.5
GILA RIVER
San Francisco River upstream from Glenwood, N.Mex. New Mexico C.1
Small reservoirs from head of Safford Valley to Calva Arizona 0.4
San Carles Reservoir - Coolidge Dam Arizona 9.2
Picacho Reservoir in Pinal County Arizona 8.3
Salt River:
Upper Salt River small reservoirs Arizona 1.2
Roosevelt Lake - Roosevelt Dam Arizona 9.3
Aipache Laké - Horse Mesa Dam Arizona 6.3
Canyon Lake -~ Mormon Flat Dam Arizona 2.1
Sahuaro Lake - Stewart Mountain Dam Arizona 2,0
Verde River:
Uprer Verde River small reservoirs Arizona 1.8
Horseshoe Reservoir - Horseshoe Dam Arizona 1.3
Rartlett Reservoir - Bartlett Dam Arizona 1.2
Lake Pleasant on Agua Fria River Arizona 2.2
TOTAL 999.1
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1914~1945 period. The ratios were determined from averages of
the combined virgin flows of the Little Colorado River at Grand
Falls, the Paria River at Lees Ferry, Bright Angel Creek near
Grand Canyon, the Virgin Ri#er at Littlefield, and the Bill
Williams River at Planet.

Bank storage in Mohave Lake for water years 1950 and 1951
(the period of reservoir operation) was derived on the basis that
bank storage in Mohave Lake would bear the same relationship to
surface storage accretion as that determined in the report for
Lzke Mead for the 1914-1945 period or 12.5 percent.

Changes in bank storage in Havasu Lake were derived for
vwater years 1946 through 1951 on the hasis that changes'in bank
storage in Havasu Lake would bear the same relationship to changes
in surface storage as that determined in the report for lake Mead
:or the 1914-1945 period or 12.5 percent.

Changes in bank storage in the Salt River reservoir system
and the Verde River reservoir system for the 1946-1951 period
were derived on the basis that changes in bank storage would bear
the same relationship to changes in surface storage in the
respective reservoir systems for the 1946-1951 period as that
deterﬁined in the report for the Salt River reservoir system for
the 1914-1945 period or 14.6 percent,

Surface storage inISan Carlos Reservoir on the Gila River
wae very small during the 1946~1951 period and the effect of
changes in bank storage on the flow of the stream was considered

negligible,

11
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Inasmuch as bank storage in lLake Pleasant was not con-
sidered by the Geological Survey in computing the flow of the
Agua Fria River at lLake Pleasant Dam, consideration was not
given to changes in bank storage in Lake Pleasant.

Average annual changes in surface and bank storage in
reservoirs in the Lower Colorado River Basin for the 1946-1951
pericd are listed in Table MS 11.

6. Transbasin Export Diversions

Export diversions of water from the Lower Colorado River
system for use outside of the natural drainage area of the
Lower Colorado River were continued by the same diversion systems
discussed in the report for the 1914-1945 period, except the
Alamo Canal. The Alamo Canal system has not been used for
deliveries to California since February 1942,

_ It was estimated that average annual diversions of 1,500
acre~feet for the 1946~1951 period were made from the headwaters
of the Virgin River system by the Newcastle Project in Utah.
Records of annual export diversions by the Colorade River Aqueduct
and the All-American Canal were obtained from Geological Survey
water-supply papers. Transbasin exports are summarized in the

following tabulation:
1946~1951 Average

Export Annual Export in
Diversion Stream  State Acre-Feetl
Newcastle Préject Virgin Uteh 1,500
Colorado River Aqueduct Colorade (California 150,200
All-American Canal Colorade California 3,137,800

Total 3,289,500
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IIT. ANALYSES

In general, the same procedures were applied in determining
depletions for the 1946-1951 period as deseribed in the report
for the 1914-1945 period.

A, Stream Depletions at Sites of Use

Stream depletions at sites of use for crops and noncropped
areas for the 1946-1951 period were determined by application of
the unit rates of consumptive use of irrigation water listed in
the report for the 1914-1945 period to the 1946~1951 average
acreages of the varidus crops, cities and towns, and areas
incidental to irrigation. Where necessary, the normal consumptive
use of irrigation water by crops was adjusted to reflect the water
supply available during the 1946-1951 period.

Runoff in the Lower Colorado River Basin was below normal
for the 1946-1951 period and irrigated areas without sufficient
surface storage or sufficient ground-water pumping capacity
experienced shortages of irrigation water, Shortages were ex-
perienced by all irrigated areas except those receiving their
water supply from the main stream of the Colorado River and the

‘following areas in the Gila River Basin: the Virden Valley in
New Mexico; and Duncan Valley, San Simon Creek, Safford Valley,
Santa Cruz County, Pima County, Pinal County, and Maricopa
County upstream from Gillespie Dam, all in Arizona. The short-
ages were reflected in a lower consumptive use of irrigation

water by crops in the affected areas. The normal consumptive

14
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use of irrigation water by crops in an area of shoftage was ad-
juéted by applying a factor which deviated from unity by one-
half of the percentage deviation from the 1914-1945 normal of
the flow of the stream supplying the irrigated area.

Reservoir depletions, transbasin ekport diversions, and
depletions of ground-water basins were discussed in the section
of this supplement on basic data.

B. Channel Losses

The same methods and procedures for determining channel
losses discussed in the report for the 1914-1945 period were
followed in eétimating channel losses for the 1946-1951 period,

Average annual evaporation based on both historic and virgin
flow conditions for the 1946~1951 period was determined for all
stream sections of the Colorado River from Lee Ferry to the
International Boundary and all tributaries in the Lower (olorade
River Basin downstream from any man-made developments. The
reductions in evaporation losses under historic conditions over
those under virgin conditions were listed as salvages deductible
from man-made depletions at sites of use.

The data on areas of native vegetation in the channels and
flood‘plains of streams, which were compiled for the 1914-1945
period and discussed in the report, were adjusted to conform with
1946~1951 conditions. The rates listed in Appendix B of the re-
port were applied to the areas for each type and density of native
vegetation determined for the respective stream sections to derive
the stream depletions by native vegetation during the 1946-1951

period.




ANT125

Most of the consumptive uses by native vegetation were
supplied by ground wéter. Although the ground-water table ad-
Jacent to the streams fluctuated with surface flow, it is be-
lieved that the ground-water supply along streams, which were
perennial under virgin conditions, was sufficient to provide
normal use by the native vegetation for average 1946-1951 virgin
flow conditions. Also, flooded conditions in the channels and
flood plains tend to either destroy native vegetation or retard
its uses during periods of inundation so as to offset subsequent
higher rates of use becauss of increases in the available ground-
water supply.

Stream depletions by native vegetation for average 1946~1951
virgin conditions were considered to be the same as for average
1914~1945 virgin conditions for all stream sections except the
reach between Nogales and Rillito on the Santa Cruz River.

According to the narratives of early explorers and settlers,
the Santa Cruz River was not a perennial stream under virgin
conditions and the flow was intermittent fbr much of its length,
The greater portion of the surface inflow to the stream section
between Nogales and Rillito percolated to the ground-water basin |
and was used by phreatophytes in the reach Therefore, the

reduced surface inflow to the stream section for 1946-1951

- virgin conditions reduced the ground-water supply available to

the native vegetation during the period. It was estimated that
the stream depletion by native vegetation between Nogales and
Rillito on the Santa Cruz River for average 1914-1945 virgin
conditions was reduced for average 1946-1951 conditions directly

16
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as the surface inflow to the river section was reduced.

Salvages by the replacement of native vegetation by crops
and other benefiecial uses for the 194@-1951 period were deter-
mined for the various stream sections as described in the report
for the 1914-1945 period.

The decreased or increased channel losses caused by native
growth changes in the river bottoms and flood plains were deter-
mined as the differences between the uses by native vegetation
under historic and under virgin conditions with consideration
for the replacement by beneficial uses.

C. Water Contributions by States

The average annual contributions to the flow of the Colorado
River and its tributaries by the several statés and Mexico in the
Lower Basin were determined for the 1946-1951 period under
historic and under virgin conditions.

The 1946~1951 average historic and virgin flows were routed
downstream from points of man-made developments on thé tributaries

in the Lower Colorado River Rasin to the International Boundary

-and the channel losses and salvages prorated in accordance with

the same procedures described in the report for the 1914-1945
period. Thus, 1946-1951 average virgin flows and depletions by
states and Mexico and by types of use were determined at selected
gaging stations and division points in the Lower Colorado River

Basin,
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IV. ANNUAL ESTIMATES FOR 1914~-1951 PERIOD

The report on the water supply of the Lower Colorado River
Basin prepared in November 1952 by the Bureau of Reclamation
presented data as averages for the 1914-1945 period and the fore-
going sections of this supplement have reported analyses based on
averages for the 1946-1951 period, This section of the supple-
ment describes the derivation of annual estimates of virgin flows
for water years 1914 through 1951 at eight selected points in the
Lower Colorado River Basin; namely:

(1) Colorado River at Lee Ferry, Arizona;

(2) Little Colorado River at Grand Falls, Arizona;
(3) Virgin River at Littlefield, Arizona;

(4) Colorado River below Hoover Dam, Arizona-Nevada;
(5) Bill Williams River at Planet, Arizona;

(6) Gila River at Gillespie Dam, Arizona;

(7) Gila River near Dome, Arizona; and

(8) Colorado River at the International Boundary.

A. Annual Variations in Stream Depletions

It is believed that depletions vary with the available water
supply. 1In years of abundant supply, there is a tendency to
divert more water than the optimum for the use requirements of
crops with consequent increased losses from evaporation and
incidental areas and increased storage in ground-water reservoirs.
Conversely, in years of short supply there are declines in water
use which are often reflected in decreased crop yields and de-

creases in recharge to the ground-water basins.

18
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In general, allowances were made for these conditions by
assuming that annual depletions would vary from the average as
one~half the deviation of the annual water supply.from the
average water supply for the period of study.

1. Upper Colorado River Basin Depletions

Annual Upper Basin depletions of the flow of the Colorado
River at Lee Ferry were furnished by the regional office of
Region 4 of the Bureau of Reclamation., The depletions had been
varied annually as one-half the deviation of the annual virgin
flow of the Colorado River at Lee Ferry from the average.
Slight adjustments were made to conform with differences in
rounding of the average estimates presented in the report of
the water supply of the Lower Colorado River Basin.

2. Lower Colorado River Basin Depleticns

Annual variations in water uses, cﬁ;nnel éalvages, and
ground-water depletions were tased on averages for the 1914-1945
period and the 1946-1951 period.

(a) (Crops - The normal use of irrigation water by crops on
each irrigated area was determined for each year by applying unit
rates an acre computed from averages for the 1914~1945 period and
for the 1946-1951 period to the cropped acreages for each year in
the respective periods. The annual normal uses were adjusted by
applying annual devi@tiggmﬁactors to derive estimates of the
actual annual consumpﬁive use of irrigation water by crops in
each irrigated area.

The annual deviation factors were based on the assumption that
the uses in any one year would vary from the normal use by a per=-

centage equal to one-half the percentage variation of the water

supply in that year from the average water supply. The bases for
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the derivation of the deviation factors for the different irrigated

areas are summarized in the following tabulation:

Irrigated Areas

LITTLE COLORADO RIVER BASIN
Upstream from Woodruff gage

Woodruff gage to mouth

Method of Deviation

1 deviation, 1914-1945 average
flow near Woodruff

4 deviation, 1914~1945 flow at

 Grand Falls

VIRGIN RIVER BASIN AND KANAB CREEK BASIN

All areas In both basins

BILL WILLIAMS RIVER BASIN
A1l areas in basin

GILA RIVER BASIN

8alt River above Granite Reef
Dam and Upper Agua Fria River

Remainder of Gila River Basin
except the following areas:

Virden Valley) 1946-1951
Duncan Valley)

San Simon Creek, 1946-1951

Safford Valley )
Santa Cruz County) 1946-1951
Pima County

Pinal County, 1914-1934

Pinal County, 1935-1945)
1946-1951)

Maricopa County upstream from

Gillespie Dam, 1914-1945)
1946~1951)

Gillespie Dam to Dome, 1914-~19L5
Gillespie Dam to Dome, 1946-1951

MAIN STREAM OF THE COLORADO RIVER
Areas along main stream

Areas on small tributaries be-
tween Lee Ferry and Hoover Dam

1 deviation, 1914-1945 average
flow of Virgin River at Little-
field

% deviation, 1914-1945 average
flow at Planet

% deviation, 1914-1945 average
flow of Salt River near Roosevelt

4 deviation, 1914-19L5 average
flow of (Gila River at head of
Safford Valley

% deviation, combined diversions
and pumpage

No deviation
L deviation, combined diversions
and pumpage

% deviation, 19141945 average
flow Gila River at Kelvin

4 deviation, combined diversions
and pumpage

No deviation

% deviation, combined diversions
and pumpage

No deviation

% deviation, 1914-1945 average

low of Virgin River at Littlefield
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(b) Noncropped areas - The average 1914~19L5 and average

1946-1951 consumptive uses by cities and towns were derived from
studies on annual bases.

The annual consumptive uses by farmsteads and other non-
cropped areas were determined from the average l9lh-19h5 and
1946~1951 uses by applying annual deviation factors computed as
the ratio of the annual use by crops to the average ;914»19&5
and average 1946~1951 annual use by crops in each irrigated area,

(¢) Transbasin export diversions - Annual trensbasin export

diversions were based on monthly records except export diversions
from the headwaters of the Virgin River for the Newcastle Pro ject
in Utah. A few measurements formed the basis for estimating an
average annual diversion of 1,500 acre-feet for the Newcastle

Project since the start of diversions in 1921. Allowances were

made for variations in the water supply available for diversion

by assuming that annual exports would vary from the average of
1,500 acre~feet as one-half the deviation of the annual flow from
the average flow of the Virgin River at Littlefield,

(d) Reservoir depletions - Reservoir evaporation depletions

by the larger reservoirs were derived on an annual basis, Deple~
tions by the small reservoirs were varied in accordance with the
crop uses in the areas served by the reservoirs with consideration
for the period of reservoir operation.

Annual changes in surface storage in the larger reservoirs

were determined from records of the Geological Survey.

21
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Changes in bank storage in lake Mead were derived on an an-
nual basis. In all other reservoirs with appreciable changes in
bank storage, the annual changes in bank storage were determined
as proportions of the annual changes in surface storage in the
respective reservoirs. The percentages applied in estimating the
changes in bank storage were the same as those derived or applied

for average 1914-1945 and 1946-1951 conditions.

(e) Channel salvages - Annual channel salvages were prorated

to the states and Mexico on the same bases described in detail in
the report for average 1914-1945 conditions.

Annual salvages of channel evaporation in the various stream
sections were determined as differences between the annual losses
by evaporation from stream channels under virgin flow conditions

and under historic flow conditions. Annual virgin and historic

channel evaporation losses were assumed to vary from the averages

for the 1914-1945 and 1946-1951 periods as one-half the deviation
of the anmnual virgin and historic flows from the average flows
for the respective périods in the various stream sectioms.

The annual salvages by the replacement of native vegetation
by beneficial uses in the several irrigated areas were determined
from the average 1914-1945 and 1946-1951 replacements by applying
annual deviation factors computed as the ratio of the annual use
by crops to the average 1914-1945 and 1946-1951 use by crops in

each irrigated area,

Most of the annual increased or decreased channel losses from

native growth changes were determined for the various stream sections

22
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as the differences between the annual uses by native vegetation
under historic and under virgin conditions with consideration for
the annual ;eplacement by beneficial uses., Annual uses by native
ﬁegetation in these stream sections under virgin conditions were
assumed to vary from the averages for the 1914-1945 and 1946-1951
perlods as one-half the deviation of the annual virgin flow from
the average virgih flow for the respective periods. The uses by
native vegetation under historic conditions in a few of these
stream sections were computed on an annual basis. Annual historic
uses by native vegetation in the other stream sections were varied
from the averages for the 1914~1945 and 1946-1951 periods as one-
half the deviation of the annual historic flow from the average
for the respective periods.

The average 1914~1945 and 1946-1951 increased or decreased
losses from native growth changes in a few stream sections were
varied annually as one-half the deviation from average of the
historic flows in the stream sections,

(£) Depletions of ground-water basins - The annual accretions

to or withdrawals from the ground-water basins were determined as

the differentials in the hydrologic equations resulting from
inflow-outflow studies. The estimates of annual ungaged inflows

to the stream sections were derived from the averages for the 19141945
and 1946-1951 periods by applying the ratios of annual to average

virgin flows of streams near the river sections.

23
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B. Annual Estimates of Virgin Flows

Tables A through Y summarize the annual historic flows,
depletions by types of use, and virgin flows at the eight selected
points in the Lower Colorado River Basin,

Tables I through N summarize the annual historic flows,
depletions by states and Mexico, and virgin flows at six of the
elght selected points in the Lower Colorado River Basin, As
Arizona is the only state depleting the Bill Williams River at
Planet and depletions of the Colorado River at Lee Ferry are by
the Upper Basin, tables listing depletions by states in the Lower

Basin were not prepared for these two stations,

24
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Table A
SUMMARY
Depletions by Types of Use and Virgin Flows
October 1, 1913-September 30, 1951 Unit: 1,000 Acre-Feet

+ Historie 5

COLORADO RIVER AT LEE FERRY, ARIZONA
: Upper Basin Water Uses

Water L Virgin
Year Flow : Irrigation : Transbasin ; Total : Flow
: : Depletions : Diversions : Depletions :

1914 19,334.8 1,763.6 124.0 1,887.6 21,2224
1915 12,5C0.4 1,464.5 63.0 1,527.5 14,027.9
1916 17,324.8 1,771.6 105.0 1,876.6 19,201.4
1917 21,893.1 2,054.7 90.0 2,144.7 24.037.8
1918 13,649.6 1,651.5 63.0 1,714.5 15,364.1
1919 10,858.4 1,531.5 73.0 1,604.5 12,462.9
1620 19,738.7 2,093.7 119.0 2,212.7 21,951.4
1921 20,714.8 2,192.7 108.0 2,300.7 23,015.5
1922 156,302.4 1,904.6 99.0 2,003.6 18,306.0
1923 16,261.3 1,904.6 104.0 2,008.6 18,269.9
1924 12,481.1 1,671.6 49.0 - 1,720.6 14,201.7
1925 11,341.1 1,630.5 62.0 1,692.5 13,033.6
1926 14,008.5 1,767.6 77.0 1,8L4.6 15,853,1
1927 16,586.9 1,918.7 111.0 2,029,7 18,616.6
1928 15,323.3 1,850.6 1056.0 1,956.6 17,279.9
1929 19,223.4 2,096.7 109.0 2,205.7 21,429.1
1930 13,070.1 1,739.6 76.0 1,815.6 14,885.7
1931 6,387.5 1,339.4 42.0 1,381.4 7,768.9
1932 15,286.3 1,863.6 94.0 1,957.6 17,243.9
1933 9,7h5.4 1,532.5 79.0 1,611.5 11,356.9
11934 4,396.4 1,214.4 30.0 1,244,.4 5,640.8
1935 9,912.1 1,546.5 91.0 1,637.5 11,549.6
1936 11,970.3 1,670.6 160.0 1,830.6 13,800.9
1937 11,896.9 1,670.6 173.0 1,843.6 13,740.5
1938 15,440.0 1,891.7 214.0 2,105.7 17,545.7
1939 9,393.7 1,532.5 153.0 1,685,5 11,079.2
1340 7,081.6 1,380.5 139.0 1,519.5 8,601.1
1941 16,052.0 1,618.7 178.0 2,096.7 18,148.7
1942 17,029.4 1,973.7 123.0 2,096.7 19,126.1
1943 11,263.0 1,642.6 198.0 1,840.6 13,103.6
1944 13,221.4 1,766.6 167.0 1,933.6 15,155.0
1945 11,545.4 1,656.6 209.0 1,865.6 13,411.0
1946 8,74h4.7 1,490.0 191.0 1,681.0 10,425.7
1947 13,514.4 1,780.0 177.0 1,957.0 15,4714
1948 13,687.2 1,781.0 145.0 1,926.0 15,613.2
1949 14,359.0 1,824.0 193.0 2,017.0 16,376.0
1950 11,057.2 1,626.0 211.0 1,837.0 12,894.2
1951 9,830.7 1,554.0 262.0 1,816.0 11,646.7
Means:
1914~45 . 13,788.6 1,737.8 112.1 1,849.9 15,638.5
1931=-40 10,151.0 1,564.2 117.5 1,681.7 11,832.7
1946-51 11,865.5 1,675.8 196.5 1,872.3 13,737.8
1914=-51 13,48L4.9 1,728.0 125.5 1,853.5 15,338.4

25
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Table B (Continued)

SUMMARY

Depletions by Types of Use and V

Flows

irgin

.

1,000 Acre-Feet

nit

TR

October 1, 1913 -~ September 30, 1951

LITTLE COLORADO RIVER AT GRAND FALLS, ARIZONA

Channel Salvage

LITTLE COLORADO RIVER AT GRAND FALLS, ARIZONA

Lower Basin Water Uses

LA

irgin
Flow

: v
n:

Net
Depletio

Growth
Change

[TERET I 1

Replace=
" ment

t

Evapora-
" tion

ion:

Reservoir
Losses

Evaporat

Non- 2 Cities,

Cropped: Towns, &

Crops:

(2

Historic:
Flow

FL N T

Hater
Year

Areas :Farmsteads:

NO NV TO A N~0 TN
[ - * - [ - * - L] * - [ - -
SN TN O OO N ND
NNV ONONODODSO
Nt D QNN OO

(V\COHO\OH’!OU\D-I-"\-:N m~:r

™ o -¢r4b~
ﬁﬁ“meﬁSmwgowo

O‘\OODF--#O\OJOU\O\O\U\P-

00 O'\ O‘\ U\

r4q303-tu\u\naozu)oxa\o\u\ol
#mml\d-:r#mmdmom-t

M- AA AN A~ A A A
L] . = L ] » L . -

w\OH-d'u'\O\MOV\\O\OOHw

N.—qu\co -:t\OL\-O\L\-O\O“~

\OfﬂOOG\OONOO\:—lu—Ir—I(’f\N

O\O‘\OHO Or—IN m

oom;rt\mcor\-:tmm-—l.—mow
NNM#NNNMJMJU\NO’\

-:TCDHN\DO\OOO\-?HHNGJ

mmmﬁwmhdb4©©40
ANMN-TANN AN TN N

Means:

307-9
252.2

204.1
211.8
292.8

H#OO\O‘\

2
SQ\R\L*gSE

WO o I
* L] » - »
L= g g R To W o

.1
o1
.1
1

0.1

nNoN D T

— O
o N A

13.

r-{U}Nl—lL‘—

- - Ll L]

ONON N N O
— —

N WO
L] - L] L] L]
DARSAN AN AN 10

32.0
32.2
32.

252.1
193-6

1914~-45
1931-40

132.5

1942-51

34.

130.7
233,0

1946-51
1914-51

32.4




¢ JO T 398ys

AN ¥ BV

SMOTJ UTSITA pue os)) jo sedL] 4£q suotyatdsg

LUVRNg

0 eTaqe}

L Lie 10 LE 0°¢ . LT LT ‘24 L2 8°0¢ ¢ ofre LEST
T°291 1°1€ oY 1 €1 £°¢ rAd 6%z 0" 1€T 9¢61
L 66T 8 ¢ A 9°1 1°1 £°g g'e ¢ ge 6°791 GEAT
T°L0T ) YA 9°¢ £°1 11 19 0*c (AR ¥ 0°'8L 6T
T°9ST 9*LZ 9°¢ AN €1 0°¢ 6T 8 12 G421 £E61
8 127 6°6¢ G'q 8°T 0°¢ T°'9 0°¢ G ee 6°T8E TEAT
- 95T €9z g 1 21 8y 6°1 .02 €611 1661
.m L'BTZ 9°0¢ T €T $'1 LYy AR 0°$2 1°881 0E6T
v L 692 FAR S 7 ¢°1 9°'1T a8 w1z gl §'9ee 6261
= $*50T 6 €€ 9% S*'T 51 8% gz 2'8e 9°TLT 9261
- 8062 8°9¢ 0'¢ LT FANY LY L2 0°1¢ 0°*%5e LZET
5 €491 8°8¢ 8¢ €1 £°1 9y T'2 £ €e G 8T GzZ61
= L 6LT L'62 6°¢ €1 £°1 9*Y s r A I 0°0$T G261
] 0'8Y1 iz 9°€c 't £°1 gy 6°1 1°22 3 021 26T
mw Leseg 1°6€ £°s 8T 8'1 LY 6°2 AR 23 9°9g% €261
H 8°£99 S T LS 6°T 0°¢ LY 1°t §°gg £eees 2T6T
- 8°€0¢ A LS 0*2 LT 9°Y A9 9°9¢  %'19z 1261
£ 1°12¢€ 0°2h 6°6 1°2 0 9°% ¢ 8°LE T 6L2 0Z61
- T1°2ee 0*G¢ 6 LT 0 Y 8'¢ 0'1¢ T1°48T 6161
e 6°20¢€ 2°9¢ ALY 8°1 0 g*Y 6°2 g8ze T1°992 8161
- £°51¢ 9T LE g 8°1 0 VA 0°¢ L' EE 8 LLZ LT6T
= 1°89¢ 1 0% 8*¢ 0°¢ 0 e AR S L*9¢ L*LeS 9T6T
t 6162 0°9¢ 1°¢ 8'1 0 AR 8°z £'ce 67852 G161
& ARl 19 6°8¢ LS 6°1T 0 Z*Y T°¢ 1°5¢  £°lo€ Y161
= : : .1 gacgo] @ iSpEO)SUIR: sevOIy : H
mord  :uoryetdeq: YWOUSORTARH ,yrno;odeay: SUOTSIBATG, 3 ‘sumo], : peddox) :sdoad : morg :  aweg
uI8ITA ¢ 1eN edeATeS i _atoAazesey :UTSPASURLL: ‘egorarn s oyoy s 10TIOYSTHE  Joqen
: : 1T9uusy) & S3Sf] J898H ULs®d JoMOT : :
YNOZIHY ‘UIHIJAATILIT LV UdATH NIDATA

1994-8a0Y Q00T 31Ul T96T ‘0 asquendeg - €141 ‘T 1600450

28




£°£5e 8°9¢ IR 8'1 AR rAY L°2 9'0¢ $°91¢ T9-716T
IARE AN Y 1€ &' T 0°'9 A4 6°9¢ GrGET 19961
T1°86T CARA 9% gz T 0°9 0°¢ 2re G*6qT T¢-276T
9° LT 9°ct A ] S 1 g1 £°g £z (AT 0°68T1 O7-1E6T
8992 T°6¢ LY 9°1 't 0°¢ 9*e 162 FAR %4 S-M16T
= suBsl
& S T 9 % oY 8¢ £ T 09 6'¢c 9°€E 6°66 1961
i 6°2LT 6*a% Yy 1€ 1 0°9 ¢ $°9¢ 0°LeT 0961
= FAN (074 887 g1 £t 91 0°9 e 1°6€ 6°6ST 66T
- 09T g ey rAl | 6°z VAR 0’9 0°¢ L*Me 7 91T 8761
- Lz w-2s £°9 9°€ 81T 09 Le 9°eh - £°261 L76T
- 6191 9*eY A ] 6°¢ T 6°¢ 0°¢ 8°Y¢E 1A KA 9%6T
& 8°80¢ s eh £°g 6°1 T T°9 T¢ £°6¢ £°99T a6t
WM L*9ee oy 9°¢ 0°¢ g1 9 £ L*9¢ L*28T 61
— 6802 8°0¢ 8¢ £° T ST 8°¢ 1°2 6°¢C  T°'8iT £16T
~ FARL I 8°1¢ oY €1 9°T 8°¢ AN 612 612 6T
o Lo LEY L LE 19 9°1 0z 6°S 8°¢ G*o¢ 0°00% 6T
o 8°£0Z T°0¢ 8°¢ €1 1 LS 1°c £ €2 LUELT o161
m L8t 862 a'¢ €1 71 9'S 12z 2€T  6°MST 6E6T
o 0°81¢ 7°6g €9 8°'T 8°'T LG 6°¢ §'2¢ 9*8Le 8e6T
= : R : N S9Ss0T ¢ iSpeeqsSmIe: S®OIYy ¢ : :
mm MOT4 u:OﬂpmHQmm"a:m&momﬂmmm HEOﬁamnoampm“MMMHmhmbﬂou % ‘sumol, ¢ paddoad : sdoan : MOTH ¢ Jea]
- - . . e 3 gwgh_ﬁ. [4 ‘e ‘e * 17+
- utsaTp : 19N : edBATBS ¢ JTOoAJOSSY 3 S8I3T) ¢ =uojN : SO0TJIOYSTH:  aoqey
: : 2 Teuuey) @ . 808} Jo1BM Ulsed Jo9MOT 5 :

YNOZI¥Y ‘QINTJUTILIT LV ¥AAIH NIDHIA

I904~810V Q00T 37U

¢ Jo g 198yg

Stiibuu

TG6T ‘0f JequeqdsS - €141 ‘T 2590190

SMOTA UTAITA pue ssf] Jo sadf] £q suotgeTda(
LIVHHAOS

(penutquoe)) o e1qEl

29



0°geE’oT  S"Z6E'z 29 +

o
.

N e . %2 NI 0%lg9 + 16 . . . . .
e Gotey  sed e : 0sof, 1 écig g1 e 2 L Liser  gseddr e
£9LL'9T  G'm0'E &7 + L2 e 9*€L'ze  B'LNE §°1 0*02 e Lot Bletl  £ToRIl  TG-gfel

R iz Tds +  §ls3 21 L6t e Sere L't omeerl  grleet
66T €900z T2 . ; s G i n
£'992'¢T  o°1g¢ N-N.n.v OoPN 8 2Tl - 9°98L £t Lot 1°6 196 . . o ‘ '
BBEST L'ool's Bt 1o o Slime  Gleem 631 L€ 1°6 .@ Sleer S
g°Sz2iot  9°ENE  gor I ot G°€18 +  0'lBL 9*1 L*ge 1 22 07LE8TT  £7LLE 2T 0561
pEw et G i % G ORE 0 SE OISR S dEn o
’ U - . : 92+ § . . . 0 0°46L°21 X
A N S - B R S I L oler oder L
ﬂuw.ﬂO-Qﬁ Nnmemn.ﬂ mt@ . - Ocﬁ N.-N Qo q.—..l O”dﬂw #oﬂ O-QN moﬂ olnnv.ﬂ Wumﬁmoﬂ MI m-.ﬂﬂ \ §
ZULCT 2T €9.  §'éz e fuer s €1 976 59 066 Ry ot et
. . . 2 § - 2*916 e - - . Oommm T 1] .n.m\:-»ﬂn T
PR ebe S3r YE gf goon T IS S S A S - -
T e29'6 . . 9 . B — ’ + 9'8 o'z . . . . . o) ¥ T
T ey mﬂmm 9. 612 Uz e - oogeg 2.2 M.W cor m.wmﬁ L'960'z  2'gal'Tl mét
9°008°5T o°eg'ar 0 4.8 m”m Lthé + ity 11 L*0a g o m.mﬂm.ﬁ 69" L 6T
AR L A i o TEofi6  orLll g1 Loz 8 k> Sl Lume ceét
929"t 6°066'a  S°C o it 2. SRS LEE L1 £+0z 8°8 St AR A aiet

.agct ol £° . . 9°9el’9+  T* g . . . 2B, *929° )
m.mm.m.a M.%m.m M.m + Lege 12 8°82T'6+ 6901 a.ﬁ e Mw s ) 9°068‘T  L°182'9 96T
T°6L0'2T  6°QLL T &% H M.M mw w ot It L6t 19 m”ﬁ. w.ﬂm.m m”mm“m mhmﬁ

» - . . - . . .nu@._” m-.n - - . . . T
AL % R R 8-¢¢ 82 0 3°L1 0%3 %8 Lk B8 SUTI9NT  209€'0T EGST
§'966°6t 9026’1 L°f + o2 o 0 e 2t &at L A et et s

. ] . * . - - "1 * . * . ' . N
m.mmm.m mmmmw MM s L6 ¢ 0 1°ot 91 oot w.m M.S 968’ T 9°GE9"€T 0%€1
0"GC'ET  8'85T'z 9% + Mwm wnm : gl el 8Lt £l m.wmﬁ %.wmom.m w”&“m ﬁﬁ
€GO 9'ME'T G 4 26 L' o o L1 Liit 16 ofIL L'k’ zoEr s

olar -d gt . . . o 9°21 €1 . . . 0’3 2Rt Lzt
N.MM-%M N-MMM-M Mom + hcnm m-N (v} "2l 1 M.M.M Mow m.Md 0”...3@‘_” Lot 9261
ﬂ!JMN-ON Ho@hﬁnw o + M-MN Q-N 0 @od.n £°1 0*LT 2L M-nm moﬂgmﬁ Jc%qmﬁ G261
GUs'oe 9T L% + Eree 6 o i et gLl 76 “ért Segrs sl L
G*éfa'z  Leozh's . + .mm m.m 0 661 oz 0%LT 00t m.oﬁﬁ 9:800°2 m.mmo.ma 61
ﬂlﬂ*-ﬁ q%nw QUN + mo% m-m O N-mﬁ ,‘lcﬁ OQQH ﬁ.m cho.ﬂ Wongnﬂ mohm.qmﬁ N«@H
galesr veult £ . s £es o o9t o L4 00T 2UeIr lewe o e
w..m__.Mo.mm LA L s L2 0 211 0 £ s Loe STORTT  T'959'IT 16T
ZNER'CZ  0°666°T ot M..,,m e 0 L¢t 0 La1 5g St SUMUT T 8161
19T 0PN T N.H + 62 2'€ 0 gt o e 28 N LMMUe Lgm'e 116t

E ] 3 - 1 N mN F} 2 m T Oﬂﬂ‘ m-.MH 4] h!qm Pom D”MMM W-MNM-M MHWWMQMH m.na.ﬂ
n“.mm ” go.n....nmmoa ' ﬂdm.w i uewecwTdey : mopiwaodway ¢ owduuuw “ woy3wIoduay " SucTsIsAlq “ nwdwﬁh ” ﬂmmu.q g T LiIeg e 1 12 - ey
TA : o] ” ' e E ¥ TORe0 hﬁEOI..m s L1480 1.3 E4 t ‘eet310 ; P lﬂ”ho “ sdoxg T EY ] n #0013 1 awey
18 P : T80 JeTey UTEVE 6K . { aovy vedigs AT e
280J-0I0Y O0O' T 13700 OCH MOTSS NPAIH OAVEQT00 A :
; 18T T0F Jequesdeg=¢i6t 1 18q0300

suoTy widxiy puw e Ju sediy Aq smoyyerdsg
Iavmns

d *19%L

oLl v

L LY



01140

Table E

SUMMARY
Depletions by Types of Use and Virgin Flows
0ctober 1, 1913 - September 30, 1931 Unit: 1,000 Acre~Feet
BILL WILLIAMS RIVER AT PLANEL, ARLZONA
: * Lower Basin Water Uses .ghinnel : . : .
Water Historic' - - oalvage - Ne ‘ virgin
: Non- i Cities, Depletion Flow

Tear . Flow . trops :Cropped: Towns, & :Replace~:
: : Areas Farmsteads ment

1914 78.2 8.5 0.7 0.3 5.8 3.7 81.9
1915 115.8 10.3 .8 .3 7.0 Lo 120.2
1916 312.4 11,2 W9 o3 7.6 L.8 317.2
1917 120.8 10.9 .9 .3 T4 L7 125.5
1918 9.,.8 9.9 .8 3 6.7 L.3 99.1
1919 202.2 11.9 .9 o3 8.0 5.1 207.3
1920 254.0 11.2 .9 3 7.5 4.9 258.9
1921 83.0 8.3 b .3 5.5 3.7 86,7
1922 209.8 10.7 .8 .3 7.2 4.6 2144
1923 164.2 10.7 .8 .3 7.1 L.7 168.9
1924 52.4 6.9 5 .3 L6 3.1 55.5
1925 115.2 3.8 .8 3 6.6 4.3 119.5
1926 139.4 10.9 .8 .3 7.3 L7 144.1
1927 32,4, 10.7 .8 .3 7.2 L.6 L37.6
1923 21.3 5.1 .5 .3 3.6 2.6 23.9
1929 31,2 5.8 .5 .3 3.9 2.7 33.9
1930 33.0 5.8 .5 .3 3.9 2.7 35.7
1931 108.9 9.4 .8 .3 6.3 4,2 113.1
1932 319.6 10.6 .8 .3 7.2 4.5 324.1
1933 13.3 4.9 3 3 3.3 2.2 15.5
1934 11.6 L.9 o3 .3 3.3 2.2 13.8
1935 110.2 2.5 .8 .3 6.4 4.2 114.4
1936 21.8 5.3 .5 .3 3.5 2.6 2L .4
1937 253.0 10.4 .8 3 7.0 L.5 257.5
1938 112.9 9.3 7 3 6.3 4.0 116.9
1939 231.5 10.1 .8 o3 6.8 hAody 235.9
1940 30.8 6.6 6 3 4.5 3.0 33.8
1941 436,.8 11.5 1.0 .3 7.9 4.9 K417
1942 26.8 6.0 5 3 4.1 2.7 29.5
1943 14.2 5.3 .5 3 3.7 2.4 16.6
191'-!—1& llll-o‘{l 998 09 03 6'7 ll--B 118.7
1945 60,1 7.1 b 3 4.9 3.1 63.2
1946 12.3 5.8 .6 8 5.5 1.7 -14.0
1947 18.6 6.1 o7 .8 5.8 1.8 20.4
1948 7.3 7.0 .8 .8 6.6 2.0 9.3
1949 L8.7 12.3 1.4 .8 11.7 2.8 51,5
1950 7.9 10,2 1.1 .9 9.8 2.4 10.3
1951 56.9 17.9 2,0 1.0 17.0 3.9 60.8
Means:

191445 135.2 8.7 0.7 0.3 5.9 3.8 139.0
1942-51 36.7 8.8 .9 NS 7.6 2.7 39.4
1946-51 25.3 9.9 1.1 .B 9.4 2.4 27.7
1914~51 117.8 8.9 .8 A 6.5 3.6 121.4
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Table I
SUMMARY
Depletions by States and Virgin Flows
Qctober 1, 1913 = September 30, 1951 Unit: 1,000 Acre-Feet
LITTLE COLORADC RIVER AT GRAND FALLS, ARIZONA

Water | Historie ° Depleboons * Virgin

Year ; "Flow ; grizona ; Mex;:; ; ?otal ; '_Flow
191, 150.2 37.3 6.9 L44,.2 234.4
1915 338.8 L45.7 8.1 53.8 392,6
1916 859.4. 45.8 8.1 53.9 913.3
1917 303.9 41.6 A 48.0 351.9
1918 103.7 31.5 6.4 37.9 141.6
1919 261.5 48.3 8.7 57.0 318.5
1920 461,0 49.9 8.7 58.6 519.6
1921 170.6 L1.5 8.7 50.2 220.8
1922 308.9 50.4 6.9 57.3 366.2
1924 221.8 LL.5 8.2 52.7 274.5
1925 150.4 42,1 4.5 L6.6 197.0
1926 181.5 44,.0 4.5 48,5 230,0
1927 393.8 56.6 7.2 63.8 457.6
1928 87.6 37.2 6.0 43.2 130.8
1929 510.8 56.2 7.8 - 64.0 574.8
1930 189.3 L5.9 3.4 - 49.3 238.6
1931 165.0 51.9 5.6 57.5 222.5
1932 L65.9 60.2 6.3 66.5 532.4
1933 129.2 51.0 7.3 58.3 187.5
1934 71.0 43.9 L.1 48.0 119.0
1935 215.3 55.8 5.4 61.2 276.5
1936 165.0 54.3 6.4 60.7 225,7
1937 339.4 62.6 5.6 68.2 L07.6
1938 170.2 49.7 4.6 54.3 224.5
1939 83.2 42,7 5.1 47.8 131.0
1940 132.2 55.4 7.7 63.1 195.3
1941 586.9 73.9 8.1 82.0 668.9
1942 149.0 50.3 5.3 55.6 204.6
1943 103.0 50.0 6.1 56.1 159.1
1944, 129.1 49.9 4.9 54.8 183,9
1945 159.5 57.7 5.8 63.5 223.0
1946 ' 116.4 72.6 11.1 83.7 200.1
1947 127.0 72.2 10.3 8.5 209.5
19,8 182.3 76.8 10.6 87.4 269.7
1949 268,14 90.3 13.9 104.2 372.6
1950 41.1 51.7 9.6 61.3 102.},
1951 L8.8 55.8 11.6 67.4 116.2
Means:
1914-45 252.1 49.3 6.5 55.8 307.9
1931-40 193.6 52.8 5.8 58.6 252.2
1942-51 132.5 62,7 8.9 7L.6 204.}
1946-51 130.7 69.9 11,2 81.1 211.8
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Table J
SUMMARY
Depletions by States and Virgin Flows
October 1, 1913 - September 30, 1951 Unit: 1,000 Acre-Fest
VIRGIN RIVER AT LITTLEFIELD, ARIZONA

Water f Historie f ?epletlons - f Virgin

Year ;- Flow | Arizona |  Utah . Total | Flow
1914 307.3 0.6 38.3 38.9 346.2
1915 258.9 .7 35.3 36.0 294.9
1916 527.7 N 39.7 LO.4 568.1
1917 277.8 6 36.9 37.5 315.3
1918 266.1 6 36.2 36.8 302.9
1919 187.1 o5 34.5 35.0 222.1
1920 279.1 b kl.4 42,0 321.1
1921 261.4 6 41.8 42,5 303.8
1622 522.3 .7 40.8 41.5 563.8
1923 286.6 7 38.4 39.1 325.7
1924 120.6 o 27.0 27.4 148.0
1925 150.0 b 29.1 29.7 179.7
1926 138.5 5 28.3 28,8 167.3
1927 254.0 7 36.1 36.8 290.8
1928 171.6 o5 33.4 33.9 205.5
1929 226.5 .7 32.5 33.2 259.7
1930 188.1 b 30.0 30.6 218.7
1931 119.3 b 25.7 26.3 145.6
1932 381.9 .8 39.1 39.9 421.8
1933 127.5 ] 27.1 27.6 155.1
1934 78.0 o5 28.6 29.1 107.1
1935 164.9 .6 34.2 34.8 199.7
1936 131.0 o5 30.6 3l.1 162.1
1937 240.3 .6 36.8 37.4 277.7
1938 278.6 o6 38.8 39.4 318.0
1939 154.9 o5 29,3 29.8 184.7
1940 173.7 6 29.5 30.1 203.8
1941 400,0 .8 36.9 37.7 L37.7
1942 214.9 6 31.2 31.8 246.7
1943 178.1 6 30.2 30.8 208.9
1944 182.7 o5 43.5 44.0 226.7
1945 166.3 b 41.9 42,5 208.8
1946 121.3 3 43.3 43.6 164.9
1947 192.3 o2 52.2 52.4 244..7
1948 116.4 o3 L3.5 43.8 160.2
1949 155.9 o 48.4 48.8 204.7
1950 127.0 3 L5.6 45.9 172.9
1951 99.9 3 42,3 L2.6 142.5
Means:
1914-45 231.7 - 0.6 34.5 35.1 266.8
1931-40 185.0 .6 32,0 - 32.6 217.6
1942-51 155.5 o 42,2 k2.6 198,1
1914-51 216.5 5 36.3 36.8 253.3

T
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Table K

SUMMARY _
Depletions by States and Virgin Flows
October 1, 1913-September 30, 1951 Unit: 1,000 Acre-feet
COLORADO RIVER BELOW HCOVER DAM, ARTZONA - NEVADA
Water Hlstoric Depletions 1/ Virgin
Year Flow Arlzona Nevada' New ‘gtah’ Undis- : Total " Flow
: . :Mexico: stributed: :
1914 21,507.3 45.7 13.7 6.9 46.9 1,884.7 1,997.9 23,505.2

1915
1916
1917
1918
1919
1520
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938

© 1939

1940
1941
1942
1943
1944,
1945

1946

1947
1948
1949
1950
1951
Means:
1914-45
1931-40
1946-51
1914-51

15,179.4 53.8 12,7 8.1 43.2 1,525.2 1,643.0 16,822.4
18,895.2 54.7 13.8 8.1 48,5 1,873.9 1,999.0 20,894.2
21,828.7 49.8  13.0 6.4 45.1 2,141.6 2,255 9 24,084.6
14,114.4 39.3 12,7 6.4 443 1,712.1 1,814.8 15,929.2
11,656.1 55.3  11.4 8.7 4l.4 1,602.3 1,719.1 13,375.2
22,220,9 58.1  15.3 8.7 49.5 2,209.8 2,341.4 24,562.3
20,14.18.8 t|-9-5 ll{ro9 8.7 14,9.9 21297-7 2,’420 7 22,83905
18,737.9 59.5  16.5 6.9 49.7 2,001.0 2,133.6 20,871.5
18,098.2 58.3  15.7 9.2 46,9 2,006.0 2,136.1 20,234.3
14,230.3 51.4 11,3 8.2 32.9 1,718.3 1,822,1 16,052.4
12,046.4 48.9 12,1 4.5 35.4 1,690.3 1,791.2 13,837.6
14,640.7 50.7 1.8 4.5 34.4 1,842.2 1,943.6 16,584.3
17,424.2 65.4  15.2 7.2 AL4.0 2,027.0 2,158.8 19,583.0
15,778.6 44.2  12.9 6.0 40,1 1,954.1 2,057.3 17,835.9
19,360.1 64.6  14.6 7.8 40.0 2,202,9 2,329.9 21,690.0
13,635.6 53.7 13.4 3.4 37.0 1,813.3 1,920.8 15,556.4
7,018,7 58.8 12.3 5.6 31.6 1,379.6 1,487.9 8,506.6
16,504.1 70.6 17.2 6.3 48.0 1,955.1 2,097.2 18,601.3
10,360.2 57.7 11.3 7.3 33.1 1,609.5 1,718.9 12,079.1
5,057.8 49.9  10.1 4.1 33.8 1,242.8 1,340,7 6,398.5
5,556.1 63.3 12.2 5.4 40.7 6,854.5 6,976.1 12,532.2
6,281.7 61.2 11,0 6.4 36.6 8,275.7 8,390.9 14,672.6
5,826.4 71.3  12.8 5.6 44.6 9,210.1 9,34k.4 15,170.8
6,167.6 58.7  14.1 4.6 47.2 12,208.4 12,333.0 18,500.6
8,473.3 50.0 11.3 5.1 35.8 3,462.3 3,564.5 12,037.8
7,694.4 63.1 11,2 7.7 36.3 1,810.7 1,929.0 9,623.4
11,728.2 83.8 14.2 8.1 45.9 8,372.4 8,524.4 20,252.6
17,876.4 58.5 4.1 5.3 38.6 1,983.7 2,100.2 19,976.6
12,495.0 57.7 25.4 6.1 . 37.1 1,249.9 1,376.2 13,871.2
14,451,0 58.2  26.3 4.9 50.4 1,425.4 1,565.2 16,016.2
12,938.5 65.3  20.0 5.8 48.4 1,267.8 1,407.3 14,345.8
11,290.0 78,9 22,0 11.1 49.3 - 232.9 - 71.6 11,218.4
10,665.0 79.3 27.0 10.3 59.4 5,393.9 5,569.9 16,234.9
12,753.0 83.0  22.5 10.6 49.5 3,307.2 3,,72.8 16,225.8
13,199.1 97.6 24.5 13.9  54.9 3,575.8 3,766.7 16,965.8
12,937.3 58.0 23.8 9.6 51.7 187.9 331.0 13,268.3
9,981l.4 61.6 23,7 1.6 47.7 1,863.7 2,008.3 11,989.7
13,693.8 57.2  14.2 6.5 41.8 2,962.8 3,082.5 16,776.3
7,894.0 60.5  12.3 5.8 38.8 4,800.9 4,918.3 12,812.3
11,804.3 76.4 23.9 11.2 52,1 2,349.3 2,512.9 14,317.2
13,395.5 60.3 15.7 7.2  43.4 2,865.9 2,992,5 16,388.0

_/ Depletions are listed for the states in the Lower Colorado

River Basin.

Depletions listed as undistributed are depletions by the

Upper Colorado River Basin combined with depletions by the reservoirs
on the main stream of the Colorado River.
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Table L

SUMMARY
Depletions by States and Virgin Flows
‘October 1, 1913 - September 30, ;251 _Unit: 1,000 Acre-Feet
GILA RIVER AT GILLESPIE DAM, ARIZONA

Water : Historie : Depletions ¢ Virgin

Year : . Flow  Arizona ° New ! Mexico ° Total Flow

. : ‘ H ¢+ Mexico : R : »
1914 658.4 642.8 5.6 6.3 654.7 1,313.1
1915 2,970.1 2,388.5 6.1 5.6 2,400.2 5,370.3
1916 4,365.9 1,601.4 6.5 6.8 1,614.7 5,980.6
1917 1,304.2 914.0 6.3 6.9 927.2 2,231.4
1918 470.8 359.7 4.0 L.6 368.3 839.1
1919 999.7 1,125.8 6.0 6.8 1,138.6 2,138.3
1920 2,1‘.68-6 l,?ls.h 6-7 608 1,73109 4,200-5
1921 702.0 4L32.5 5.7 5.5 43,7 1,145.7
1922 953.1 781.9 L.3 L.h 790.6 1,743.7
1923 593.9 865.2  hub 5.8 875.4 1,469.3
182), 869.4 956.0 4.5 6.6 967.1 1,836.5
1925 322.8 307.7 L.3 5.0 317.0 639.8
1926 664.0 1,105.9 5.2 5.9 1,117.0 1,781.0
1527 1,031.2 1,347.2 5.2 5.8 1,358.2 2,389.4
1628 217.4 343.2 5.3 4.8 363.3 570.7
1929 203.4 742,2 5.3 4.8 752.3 955.7
1930 170.1 832.9 5.1 5.2 843.2 1,013.3
1931 325,5 1,143.9 5.4 5.3 1,154.6 1,480.1
1932 557.8  2,300.6 5.1 6.3 2,312.0 2,869.8
1933 102.8 619.9 5.4 5.4 630.7 733.5
1934 70.7 232.5 5.6 4.9 243.0 313.7
1935 212,9 1,469.1 4.3 4.7 1,478.1 1,691.0
1936 106.9 961.1 4.8 4.8 970.7 1,077.6
1937 490.0 1,872.5 6.1 6.5 1,885.1 2,375.1
1938 271.0 522.0 5.4 L.7 532.1 803.1
1939 109.1 552.9 4.2 holy 561.5 670.6
1940 ) 73.3 581.4 L.7 5.1 591.2 66L.5
1941 1,139.7 4,037.6 4.1 6.5 L,048.2 5,187.9
1942 103.1 993.1 6.1 5.8 1,005.0 1,108.1
1943 85.5 84,1.8 4.6 L.5 850.9 936.4
1944 94.3 742.2 L,6 LY 751.2 BL5.5
1945 89.5 894.6 L.8 5.1 904.5 994.0
1946 110.2 327.2 6.4 3.8 337.4 W7.6
1947 95.7 321.1 6.2 3.9 331.2 426.9
19,8 55.4 486.1 5.3 3.8 495.2 550.6
1949 57.2 1,681.6 7.8 5.3 1,694.7 1,751.9
1950 43.9 321.5 7.2 3.6 332.3 376.2
1951 143.3 355.6 7.7 3.8 367.1 510.4
Means:
1914-45 T12.4 1,069.7 5.2 5.5 1,080.4 1,792.8
193140 232.0 1,025.6 5.1 5.2 1,035.9 1,267.9
1946-51 84.3 582.2 6.8 L.0 593.0 677.3
1914~51 613.2 992.7 5.4 5.3 1,003.4 1,616.6

)
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Table M

SUMMARY
Depletions by States and Virgin Flows
October 1, 1913 - September 30, 1951 Unit: 1,000 Acre-Feet
GILA RIVER NEAR DOME, ARIZONA
Water f Historiec f - D;pietlo?s - f Virgin
Year . - Flow ; Arizona X Mezico ; Mexico ; Total ; Flow
1914 179.8 735.6 4.9 6.2 T46.7 926.5
1915 2,324.5 2,530.6 5.6 5.5  2,541,7 ,866.2
1916 4,361.1 1,201.9 6.5 6.8 1,215.2 5,576.3
1917 1,458.3 299.5 5.9 6.8 312,2  1,770.5
1918 326.9 172.7 3.4 45 180.6 507.5
1919 227.0 1,404.9 5.1 6.7 1,416.7 1,643.7
1920 1,293.8 2,456.6 6.4 6.8 2,469.8 3,763.6
1921 437.7 329.0 5.2 5.4 339.6 777.3
1922 685.8 659.0 3.6 4.3 666.9 1,352.7
1923 329.1 739.8 3.3 5.6 7.8.7 1,077.8
192, 686.5 702.7 3.6 6.4 712,7 1,399.2
1925 64.9 258.8 3.5 4.9 267.2 332.1
1926 270.1 1,073.4 3.9 5.7 1,083.0 1,353.1
1927 763.9 1,173.2 3.9 5.6 1,182.7 1,946.6
1928 - 24.3 237.7 4.3 L.6 246.6 270.9
1929 3.0 590.8 4.0 4.6 599.4 602.4
1930 15.6 634.2 3.7 5.0 642.9 658.5
1931 102,7 968.1 3.8 5.0 976.9 1,079.6
1932 266.3 2,089.6 2.6 5.9 2,098,1 2,364L.4
1933 1.1 40L.9 4.2 5.2 414.3 L15.4
1934 .2 32.5 4.7 4.8 42.0 12.2
1935 5.9 1,243.4 2.4 4.L 1,250,2 1,256.1
1936 0 704.2 3.2 4.5 711.9 711.9
1937 153.7 1,719.9 4.0 - 6.1 1,730.0 1,883.7
1938 45.9 420.8 hol 4.5 429.,7 L75.6
1939 3.5 345.2 3.0 h.i2 352.4 355.9
- 1940 0 341.0 3.5 4.9 349.4 349.4
1941 - 589.7 4,082.5 o 5.9 4,088.8 4,678.5
1942 0 724.2 Led 5.5 734.2 734.2
1943 0 579.5 3.2 4.3 587.0 587.0
1944, 0 509.6 3.3 4.2 517.1 517.1
1945 0 632.6 3.3 4.8 640.7 640.7
1946 0 79.3 5.5 3.5 88.3 88.3
1947 oAy 64.3 5.3 3.7 73.3 73.7
19,8 0 136.4 4.3 3.5 144.2 44,2
1949 0 1,271.4 5.8 4.7 1,281.9 1,281.9
1950 0 35.5 6.3 3.4 45.2 45.2
1951 6.0 263.7 6.8 3.6 274.1 280.1
Means:
1914~45 456.9 937.4 4,0 5.3 946.7 1,403.6
1931-40 57.9 827.0 3.6 4.9 835.5 893.4
1942-51 .6 429.7 4.8 4,1 438.6 439.2
1914=51 384.9 838.1 4.2 5.1 8L7.4  1,232.3
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Unit: 1,000 Acre-feet

SUMMARY
Depletions by States and Virgin Flows
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COLORADO RIVER AT INTERNATIONAL BOUNDARY
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.Table A-3
COLORADO RIVER BASIN

Acreages Irrigated Within the Natural Drainage Area
of the Colorado River Basin 1/

Unit: 1,000 Acres

Yoar . UpperBasin | LowerBasin | piu.iponiy
1914 1,160 397 1,557
1915 1,200 4,08 1,608
1916 1,230 435 1,665
1917 1,260 450 1,710
1918 1,290 479 1,769
1919 1,320 491 1,811
1920 1,350 500 1,850
1921 1,370 504 1,874
1922 1,370 503 1,873
1923 - 1,370 510 1,880
1924 1,370 546 1,916
1925 1,370 550 1,920
1926 1,370 559 1,929
1927 1,370 574 1,94
1928 1,370 599 1,969
1929 : 1,370 577 1,947
1930 1,380 608 1,988
1931 1,380 598 1,978
1932 1,380 569 1,949
1933 1,380 634 2,014
1934 1,380 601 1,981
1935 1,380 661 2,041
1936 1,380 696 2,076
1937 1,380 772 2,152
1938 1,380 701 2,081
1939 1,380 673 2,053
1940 1,380 732 2,112
1941 1,380 832 2,212
1922 1,380 859 2,239
1943 1,380 815 2,195
1944 1,380 835 2,215
1945 1,380 79L, 2,17}
1946 1,385 774 2,159
1947 1,385 865 2,250
1948 1,385 947 2,332
1949 1,385 1,023 2,408
1950 1,385 983 2,368
1951 1,385 1,160 2,545
Means:

191445 1,351 608 1,959
1946~51 1,385 959 2,344
1914-51 1,356 ‘ 664, 2,020

;/ Includes that portion of Mexieo in the Gila River drainage area
only. Does not include acreages irrigated by transbasin exports
such as the Imperial and Coachella Valleys in the Salton Sea

drainage area in California.
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Table A-4
TMPERIAL IRRIGATION DISTRICT,
CALIFORNIA
t+ Acreage
Year + Irrigated
1925 359,316
. 1926 369,633
1927 389,048
1928 406,943
1929 L24, 145
1930 439,260
1931 436,450
1932 399,053
1933 397,394
1934 396,535
1935 403,700
1936 424,202
1937 430,717
1938 416,180
1939 419,826
1940 116,709
1941 410,137
1942 384,616
1943 38L,899
1944 385,335
1945 393,786
1946 410,716
1947 414,355
1948 427,850
1949 430,500
1950 129,863
1951 435,161
Means:
1925-45 LOL,185

1946~51 424,741
1925-51 408,753
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Table A-5

COACHELLA IRRIGATION DISTRICT,
CALIFORNIA

¢+ Acreage
sIrrigated ;/
1950 11,100
1951 21,758

1/ Irrigated acreage re-
ceiving a full supply of
water from the Coachella
Canal., Some of the pro-
ject lands received all
or a supplemental supply
from the canal from 1947
to 1950.
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