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a few miles above where Lieutenant Ives had been stopped, he achieved
the hitherto impossible feat of traversing a thousand miles of unknown
rapids and formidable canyons. He became the first white man to gaze
up the sheer walls of the Grand Canyon throughout its entire length and
live to tell the tale.

Subsequently, Major Powell and others mnde additional voyages to
explore the canyons. With the river explored, active investigation
began to make it useful for man.

Settlement

Settlement of the Colorado River Basin has slowly but steadily
progressed. Rural settlements have been scattered along streams.
Towns and cities have grown up mainly near farms and mines and at
important railroad points.

The early settlers endured many hardships in carving homes from
the wilderness--the rigors of an arid climate, the depredations of
Indinns and wild beasts, and the arduous and wearisome existence of
frontier life.

Missionaries influenced early settlement in the basine Father
Kino, a Spanish priest, founded the first settlements subsequent to
his visit to the region in 1691. Spaniards established resident fathers
in the Santa Cruz River Velley as early as 1700, and soon after several
missions were constructed on the banks of the stream.

Among the early colonizers of the basin were Mormon pioneers, who
settled in small agricultural communities along river walleys, culti-
vated the more favorable farming lands adjacent to streams where irri-
gation water was readily accessible, and grazed livestock on nearby range
landse 0ld Fort Supply in Wyoming and Santa Clara, Utah, were
established by Mormons in 1854. Mormon settlements spread into other
parts of Utah, and in Arizona and Nevada in the 1860's and '70s.

The lure of gzold was a chief factor influencing early settlements.
Many a pioneer settler came seeking his fortune in the gold rushes, but,
finding that his dreams of easy riches would never materialize, stayed
to raise livestock or to farm.

Several rich mines were discovered throughout the basin by
transient prospectors and these discoveries were responsible for a
temporary population influx. Miners and prospectors pushed over the
mountains from older mining districts on the eastern slope of the
Continental Divide. The placer ground at Breckenridge, Colorado, near
the orest of the divide attracted the first settlers to this region in
1859. Within the next decade other mining camps were established near
the mountain tops. Some miners turned to farming and found a lucrative
business in supplying agricultural products to the mining communities.
Settlement grew downward from the mountains into the valleys in this
western slope section of Colorado,the advance being slowed somewhat
by the hostility of the Indiens who occupied the territory.
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The greater part of the Uinta Basin in Utah was established as an
Indian reservetion in 1861.

Mining was active in southeastern Arizona from 1847 to 1860 under
protection of the Federal Govermment, but during the Civil War hostile
Indians caused neerly all of the early mining settlements to be abandoned.
After the Civil War mining was resumed.

The establishment of amicable relations with the Indians and the
construction of railroads through the basin finally made permanent
settlement possible. The Union Pacific Railroad was completed to Green
River, Wyoming, in 1868. The Southern Pacifiec Railroad reached the
Colorado River at Yuma, Arizona, in 1877, and the Atlantic and Pacific
Reilroad crossed the river at Needles, California, in 1883. With the
coming cof the railroads, navization soon declined. Other than by rail-
rond, enrly transportation was by horse and mule, pack train, or freight
wagon traversing trails and primitive roads.

For many years mining was the leading industry in the Colorado
River Basin but declined in relative importance with the development of
irrigated agriculture. Many rich gold and silver lodes pinched out.
Aspen, Telluride, and Silverton in Colorado, once prosperous cities
pouring out gold and silver, became dozing towns. Production of copper,
lead, and zinc became more important, and Arizona displaced Colorado as
the leading producer of minerals in the basin. Where vrlunble mines
were discovered, towns sprang up in their immediate vicinity, and where
possible, irrigated agriculture was practiced nearby to supply the
demnnds of locnl narketse.

Cattlemen were attracted to the expansive grazing areas of the
basin and in many sections were the first settlers.

Colonization in the basin has been accompanied by a continual
search for a satisfactcry irrigation wnter supply. Settlers migrated
to areas more rendily irrigated and concentrated along river courses.
A few small settlements were made in favored isolated arens.

The history of early settlement alongz the lower reaches of the
Colorado River is a story of community struggles with destructive floods.
Meny towns were established only to be abandoned later when it became
evident to the settlers that it was impossible for them to control the
rivers. Dams were repeatedly washed »sut, crops withered and died in
time of drought, and flash floods ravaged the fields and tovms.

Private and community efforts were responsible for the establish-
ment cf early settlements. Some present-day settlements, however,
followed in the wnke of Federal Resclamotion developmentse These
projects, making available now areas of fertile farm land and attracting
many new settlers, have been the nuclei around which farming communities
and trade centers have evolved.

Pogulation

Referred to as an area of "wide cpen spaces," the Colorado River
Basin is sparsely populated. On the basis of the 1840 ocensus, which
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reported fewer than a million people in the basin, the average population
density of the entire area, including urban centers, was 3.6 persons a
square mile, as compared with a national average of 44.2 persons a square

milee

Pop‘-ﬂ- ation Growth
#__

Except for short-lived surges resulting from mining, the population
of the Colorado River Basin has steadily increased since its colonization.
At the beginning of the Twentieth Century the basin supported only 261,197

ersons, or little more than an average of one person a square mile. The
populntion has more than tripled in the first 40 years of this century.

The first settlements which grew into permanent communities were .
largely the result of farming. But farming was slow to develop into a.
stable industry, and in the early stages it was not adapted to the sup-
port of sizable centers of population. Urban comnunities began to rise
with the development of Federally=-financed irrigation projects«. The city
of Phoenix, Arizona, grew rapidly in the decade 1910-1920 when great strides
were taken in the development of irrigetion in the immediate wvicinity.

The relatively high rate of natural increase, the improvement in
transportation facilities, the opening of scenic features of the country
to tourists, the accessibility of outside markets, and migrations from
the Middle West have been largely responsible for the increase in popu-
lation during the 1930-1940 period.

Population growth has not been uniform throughout the basin. Between
1900 and 1940 the Lower Basin increased its population five times while
during the same period the Upper Basin little more than doubled. A phe-
nomenal growth was experienced by the southern California area where the
population increased more than 12 times in the same 40-year period.

TABLE II
POPULATION GROWTH IN THE COLORADO RIVER BASIN

—_—
—

Division 1900 1910 1920 1930 1940
Upper Basin :
Green 42,110 59,450 85,320 93,330 99,710
Grand 57,050 84,590 84,380 84,050 105,450
San Juan 32,340 47,890 53,450 66,920 81,290
Total 131,500 191,930 223,150 244,300 286,450
Lower Basin :
Little Colo. R. 19,057 34,631 44,146 60,986 575,341
Virgin 9,569 10,305 11,706 13,879 19,213
Boulder 10,414 33,871 79,899 111,558 ‘127,568
Gila 90,657| 161,969 276,433 363,466 411,497
Total 129, 240,776 411,184 549,889 631,619
Colo. R. Basin 261,197 432,706| 634,534 794,189 918,069
S+ California 282,090 703,675 1,253,800| 2,791,927| 3,524,880
United States 75,994,575 191,972,266 |105,710,620 |122,775,046 [131,669,275
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The people of the Colorado River Basin are predominantly white, 85
parcent of the population being so classified in 1940, Of the nonwhite
raoes, Indians eare in greatest number in the Upper Basin and Mexicans in
the Lower Basin, which is to be expected as the area borders on Mexico.
Inédian, Mexican, and Negro populations are increasing.

pistribution of Population

Approximately 6S percent of the 1940 population of the Colorado
River Basin was classified as rurel. This means that approximately
530,000 people lived either in the open country or in towns and
villages of fewer than 2,500 population. Only 28 pzrcent of the total
population lived on farms and approximately that proportion was directly
dependent upon agriculture for e livelihood.

Urban centers are scatterasd throughout the basin. Largest settle-
ments in the Upper Basin are mining, agricultural, and railroad centers.
In the Lower 3Basin concentration of population is mainly where irri-
gation is extensive although racreational and scenic attractions have
been responsible for the location and growth of aany cities. Conforming
to a National trend, there is an inereasirz concentreztion of population
in urban centers. Principal towns and cities in the basin areg

Population Population

Division (1940) Division (1940)
Groen Virgin

Rock Springs, Wyo. 9,827 St. Georze, Utah 3,691

Price, Utah 5,214 Hurricane, Utah 1,524

Helper, Utah 2,843 Caliente, Nevada 1,500

Green River, Wyo. 2,640 Kanab, Utah 1,365

Craig, Colo. 2,123 Ploche, Nevada 1,182

Vernal, Utzh 2,113 Boulder

Kemuerer, Wyn. 2,026 Brawley, Califorpia 11,718
Crand El Centro, California 10,017

Grand Junction, Colo. 12,479 Les Vegas, Neveda 8,422

Montrose, Colo. 4,764 Yume, Arizone 5,325

Delta, Colo. 3,TL7 Williams, Arizona 2,622

Glemvood Springs, Colo. 2,253 Gila

Gunnison, Colo. ol d Phoenix, Arizona 65,414

Fruite, Ceclo. 1,465 Tucson, Arizona 36,818

Rifle, Colo. 1,373 Douglas, Arizona 8,625
San Juan Prescott, Arizona " 6,018

Durango, Colo. 5,887 Bisbee, Arizona 5,853

Farmington, New lLiexico 2,151 Nogales, Arizona 5,135

Shiprocl:, New Mexico 2,131 Silver City, 1ll. M. 5,044

Escalante, Utah 1,106 Safford, Arizona 2,266
Little Colorado

Gallup, New iexice 7,041

Flagstaff, Arizona 5,080

Winslow, Arizona 4,577

Holbrook, Arizona 1,184
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Populmtion lorement
———

The tovns first established in the basin were little more than
temporary camps, and a look at a map of 40 or 50 years ago will reveal
names of communities which are today but memories of a romantic past.

From the beginning the population possessed a high degroe of
nobility, particularly in the Lower Basin. AaAlthough the number and
size of permanent communities have incressed since the turn of the
century the population has not lost its trait of mobility. The
University of Arizona found frou a recent study of population trends
in Arizona that while the decade 1930-1940 brought 134,000 people into
the State, the net population gain was only 63,000 persons, of which
32,000 could be attributed tc the natural increase in the resident
population. GSome 103,000 people had claimed Arizona as a place of
residerce during that decade but had failed to become permanently
established.

Economic depressions and disasters in other states have dislodged
many vecple from permanent wmoorinzs, and those thus affected have moved
nizlessly about the country. The droughts and dust storms which occurred
in the Middle West in the 1930's resulted in such migrations. EHearings
before the House of Representatives Comnittee of the 77th Congress
investigating migratory labor problems revealed that 63 vercent of all
migrants into Arizone and southern California during this pericd came
from the liiddle West. The comaittes found thet while 66 percent of the
group investigated had been farm operators or owners prior to migration,
less than 18 parcent Lecame cwmers or operators of ferms in their new
locetions. The majority of the migrants from the Middle West became
farm laborers or joined the ranlks of the semiskilled or unskilled
workers, depending on seasonal or other temporary employment.

The population of the Upper Basin has been less affected by irmmi-
grotion than that of the Lower Basine Instead of growing from migration,
Utah lcst by outward movement of its residents from 1920 to 1940, Many
young people left the State to seek work and cpnortunities in larger
industrinl centers and netropolitan areas. Despite its outward migration,
Utah has had a net population gain ench decnde because of its high birth-
rotes In 1930 Utah had the highest rete of natural incresse in the Nation.

The rise of war industries during World War II broughkt to the area
its most rapid influx of peopless The nost significant movements were to
southern Nevada and central Arizona. Las Vegas, Nevada tripled in popu-
lation during the war period, and the city of Phoenix, Arizona, increased
approximately 130 percent. At the same time, thousands of young men left
the area to join the Nntisn's armed forces. Thus, the war induced
movements into and out of the basin.

The relatively undevelcped state of the tasin and its stere of

natural resources indicate that by no means has the populatinn reached
its peak zrowth.
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1ant growth occur in isolated tributaries but the injurious effects are
local and generally unimportant. Diluted by larger streams of the
system, these soluble salts of tributary streams cease to be harmful.
Water of the main river becomes progressively more saline as it moves
downstream and receives return flows from irrigation and drainage from
pasin lands but is considered suitable for irrigation at the lowest
diversion. (See Chapter VIII, Geological Survey "Quantity and Quality
of Water."

Tributaries entering the middle and lower sections of the Colorado
River, notably the San Juan, Little Colorado, and Virgin Rivers, have
highly erosive watersheds and hence contribute great quantities of silt
to the main stream. At normal flow stages little silt is carried, but
more is picked up in spring and early summer when flows become high and
turbulent. Occasional summer cloudbursts cut into unstable earth
sections, flushing large amounts of mud and silt into the streams.

Barly Development of the River

Irrigation

The first white irrigators in the Colorado River Basin were the
Jesuits who established themselves at the old missions of Cuevavi and
San Xavier in Arizona in 1732. In the period 1768 to 1822, considerable
irrigntion was practiced along the Santa Cruz River near the missions
and the Spanish presidiocs of Tubac and Tucsone.

After the Gadsden Purchase in 1854, a number of Americans--military
followers, stragglers from the immigrant stream to California, and
others, pioneers by instinct--began to settle and develop irrigation in
Arizona. Thomas He Blythe moved to the Palo Verde Valley in 1856 and
comnenced the first recorded use of the Colorado River in California.

In 1877 he made the first filing on Colorado River water in California.
About the same time the first modern irrigation works were being
constructed in Wyoming, Utah, and Colorado. In 1854 Mormon pioneers
began to irrigate from Blacks Fork, a tributary of Green River, in
Wyoming. Irrigation in the basin in Colorado began in the 1860's and
'70's when prospectors and miners came over the Continental Divide from
the older mining districts on the eastern slope of the Rockies. The
Federal Govermment first attempted to reclaim arid lands on the Colorado
River Indian Reservation in 1867. In 1883 the Grand Velley Canal, a
private development, was started to irrigate a relatively large area in
Grand Valley on the western slope of the Rockies in west-central Colorado.

The possibility of exporting water from the Colorado River to the
Inperial Valley of California by a simple diversion canal passing in part
through Mexico was recognized even before the Civil War. 1In 1876
Lt. Eric Bergland made surveys on the lower river for the War Department
for the purpose of investigating flood conditions and to determine the
feasibility of diverting water from the Colorado River to the Imperial
Valley through a canal wholly within the United States. He reported
:nfavorably on such a canal but efforts continued for a weter supply to
he Imperial Valley. Despite the difficulties and undesirability of a
¢anmal through Mexico for the irrigntion of Imperial Valley from the
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colorado River, construction of an international cenal was finally begun
in 1902 by the California Development Company. 3By September 1904 nearly
g,000 neople had settled in the valloy; 700 milss of canal were in oper=-
gtion; and 75,000 acres of land were cropped.

After passege of the Reclamation Act by Congress in 1902, the
Reolamation Service (Bureau of Reclamation since 1923) of the United
stotes Department of the Interior begen investigotions to deternmine the
fonsibility of constructing large irrigation works in the West. Some of
the early projects constructed in the Colorado River Beasin by the
Roclamation Service wero the Uncompahgre cnd Grand Valley projects in
Colorado, the Strawberry Valley project in Utah, nnd the Yuma and Salt
piver projects in Arizona.

Irrigation contimied to expand in both the Upper and Lower Basins.
In 1922 the aporoximate irrigstion development in the entire Colorado
River Rasin, according to a report by F. E. Weymouth, then Chief
Engineer of the Reclamation Service, vms as follows:

TABLE IV
IRRIGATION DEVELOFMENT IN THE COLORADO RIVER BASIY (1922)

Area irrigated Ares irrigable Total

(acres) (ecres) (acres)
Unper Basin 1,450,000 2,750,000 4,200,000
Lower 3asin 950,000 1,350,000 2,300 ,000%
Total in U.S. 2,400,000 4,100,000 6,500,000
liexico 200,000 800,000 1,000,000
Total 2,600,000 4,900,000 7,500,000%

*Includes 430,000 acres irrigated and 400,000 irrigable in the Gila
River Basin.

Irrigation in the Upper Basin was mainly in scattered small develop-
ments on the main stream and many tributaries. General farm crops pre-
dominated, and in e large portion of the irriganted area, particularly in
mueh of the Green River country, wild hay for livestock feed was the
principal crope At that time a totel of 115,000 acre-feet of water
anrunlly was being exported from the Upper Basin for irrigation in
adjoining basins. The Strawberry Valley project was diverting water from
Stravberry River, a tributary of Duchesne River, to Spanish Fork in the
Jonneville Basin in Utah. Several other small diversions were being made
int> the Scuth Platte and Arkansas watersheds in Colorados Additional
large diversions, amourting to over 400,000 acre-feet, were being con=
sidered for development in these States, including transriountain diversions
for the municipal water supply of Denver.

Topography and the high cost of projects, as well as climate and lower

frog values, were limiting the rate of irrigation expansion in the Upper
dasin,
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Development in the Lower Basin, with its climatic oonditions favor-
able to intensive cultivation of semitropical fruits, ootton, lettuce,
and melons, was being hampered by limited low-season stream flowse
Irrigation on the Gila was well advanced by 1922. The Imperial Valley,
which then had over 400,000 acres under irrigation by direct diversion
from the Colorado River without storage regulation, suffered a water
chortage in each low-water year. The ocanal serving Imperial Valley
lands also supplied water for the irrigation of 200,000 acres or more in
Mexico, thus exporting some 3,000,000 acre-feet annually out of the basin
for use in both countries.

Flood Control

Uncontrolled the Colorado River was a natural menace. Before the
construction of Boulder Dam, the lower stretches of the river were
annually subject to long sustained floods from the melting snows of the
high mountains in Colorado, Wyoming, and Utah. Floods originating in
the lower tributaries were of shorter duration but extremely erratic and
perhaps not less damaginze The tragic menace from floods, however, was
not fully realized until 1905. Then the Colcrado, swollen by flood
vaters from the Gila, broke through a cut which was made four miles
below the international boundary by the California Development Company,
operators of the Alamo Canale For 16 months the Colorado poured its
entire flow into Imperial Velley's sunny fields and flourishing com-
munities. It enlarged the Salton Sea to a lake 76 feet deep and 488
square miles in area, and threatened permanently to engulf the entire
vnlleye The brenk was finally closed with great difficulty and expense,
but about 30,000 acres of erable land had been inundated, farms ruined,
homes destroyed, higzhways weshed away, and railroed tracks wrecked.
Miles of mainline track of the Southern Pacific Railroad had to be moved
to higher ground, and tangible damage into the millions of dollars was
sustained. Here, in the need for flood control, was the prime moti-
vating reason for the construction of Boulder Dam.

Protectisn of the delta lands lying principally below the level of
the Colorado had required the building of levees in both United States
and Mexico. Each year these were lashed by silt-laden floods. The
levees were built higher and stronger. Maintenance of the levees was an
expensive burden and was complicated by internaticnal problemse

Levees constructed to protect the Yuma project on the Colorado just
north of the international boundary line had broken several times with
disastrous local resultse. Another similar flood sccurred in 1922 when
the levees along the Palo Verde Valley in California were broken. To
Protect the lands on the lower river, 150 miles of levees were main-
tained.s Although many additional brenks occurred, the major levees were
intact in the early 1920's. Defensive measures, however, became more
and more burdensome. From 1906 to 1924, ten and a gquarter million
dollars were spent by verious agencies on levee construction and mainte-
nance on the lower Colorado River, including protection for Imperial
Valley. Even this large expenditure did not eliminate the menace. The
¢-ntinued threat of a major break from some unexpected river change

Still remnined and 100,000 people lived in fenr that the river might
Overwhelm them.
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gi1t Problems
--'""'——-—_—

The difficulty of maintaining an adequate levee system was aggra-
cated by siltation. Each year the Colorado River was depositing over
100,000 acre~feet of silt in the delta region, lifting itself higher
and higher and making a larger and continuous expenditure necessary to
maintain levees protecting the Imperial Valley. In 1923 and 1924 the
Imperial Valley Irrigation District waes spending over $500,000 annually
to remove silt from its canel systems. In addition, it was estimated
that Imperial Valley farmers expended about $1,000,000 to repair damages
from silt deposits on their farms.

Hydroelectric Power

In the early 1920's the existing hydroelectric power developments
in the Colorado River Basin were largely confined to the tributaries of
the Colorado River. Thirty-six plants with a combined capacity of
about 37,000 kilowatts were in operation, the largest being the Shoshone
plant of the Colorado Power Company on the main stream above Glemwood
springs, Colorado, and the plant built by the Bureau of Reclamation at
Roosevelt Dam on the Salt River in Arizona. Each of these plants had an
installed capacity of approximately 10,000 kilowatts.

In 1922 the Salt River Valley Water Users' Association started the
construction of a series of three dams below Roosevelt Dam on the Salt
River for irrigation storage and power production to help supply the
necds of the Phoenix arcae

In the early 1920's the southern California coastal plains center-
ing around the Los Angeles metropolitan area were experiencing a phenome-
nal growth, the population more than doubling from 1920 to 1930, A great
potential power market thus was being created. Serious consideration was
also being given to the electrification of railroads in the Colorado
River Basin. Although the power uses within the basin at that time were
small in the aggregate and the sparse population needed little power
development for ordinary local uses, the rapidly growing market in the
southern California area combined with advancement in electric power
transmission had created a demand for a large amount of additional power.
The growth of the power load was rapidly exhausting the available hydro-
electric resources of southern Californin and an additional source of
power wns much needed for its growing industrial development.

Municipal Water Supply

With no large cities in the basin, the needs and developments for
municipal water supply within the area had been small, but in the early
1920's it was becoming increasingly evident that the rapidly growing
southern California metropoliten area would soon demand a new source of
water. Los Angeles was utilizing fully its Owens Valley water and had
studied other sources from which water could be obtaineds The only ade-
quate practical source appeared to be the Colcrado River, whose flood
waters, if properly conserved, could be made available for such use.
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The need for a source of domestic water supply became an additional
and potent reason for urging the development of the Colorado River. In
1923 the first reconnaissance for an aqueduct route from the Colorado
River to the southern California area was undertaken by the City of Los
Angeles. The general fecsibility of such an agueduct was soon es-
tablished, and on June 28, 1924, the City of Los Angeles made a filing
with California State authorities on a flow of 1,500 second-feet of
water from the Cclorado River, or 675,000 gallons per minute.

Summary of Conditions in the Early 1920's

By 1920 the population of the Colorado River Basin was 634,334
persons, with the Lower Basin growing more rapidly than the Upper Basin.
In the early 1520's mining was being replaced by irrigated agriculture
gs the leading industry in the basine Livestock grazing was important,
lumbering was a lesser industry, and the tourist trade was just starting
to develop.

Several important National parks had been formed in the basin, the
most important being the Rocky Mountain National Parlk, established in
1914, and the Grand Canyon National Park established in 1915, The Fall
River Road over the Continental Divide in Rocky Mountain National Park
was completed in 1920. By that time health recorts and scenic
attractions in the basin along the transcontinental railroads long had
been enjoyed by the traveling public, but automobiles and the rapid
develooment of a network of good highways were just beginning to make
eccessidble generally the basin's more remote arens.

Large sections cof land in the basin had been set aside as Indian
reservaticns., Over 17,000,000 acres in Arizona alone were under the
jurisdiction of the O0ffice of Indian Affairs. The Indian population,
which was about 80,000 ia 1920, had remained prnctically constant for
years, but began to incrense materially during the 1920's.

Livestock grazing contimued to be an important industry in the
basine By 1920 control of large grazing areas by the Forest Service was
stabilizing and making more profitable the livestock industrye.

Irrigntion development in the Upper Basin was considered to be
lagzing behind that in the Lower Basin, where rapid progress was being
made in the Gila River Basine Main stream developments on the lower
river, however, were beinz impeded by lack of storage facilities;
existing developments were suffering frequent shorteges end, moreover,

were being threatened by contimed flood hazards aggravated by silt
problems.,

Thus by 1920 the situation with respect to the Colorado River had
?ecome very tense. Incresrsing upstream depletions were accompanied by
increased requirements for irrigation development in Jalifornia and
Mexico, The constant threat of an unmanazeable bresk of the river into
Imperial Valley during flood stages was also becoming more serious with
the rising level of the river.oaxnd its flood plains within the levees
protecting the Imperial Vnlley. Meanwhile the rapid growth of the
metropolitan district of the southern California coastal region was
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creating a great demand for a large block of power and for additional
punicipal water suppliese Similar demands for municipal water for the
growing city of Denver in the adjacent Platte River Basin were
anticipated.

About the same time a keen interest in the Colorado River was dis-
played by various public and private agencies, seeking the right to
develop hydroelectric power but proposing to provide storage and flood
control incidentally.

An extensive investigation by the Bureau of Reclametion to develop
ways and means of meeting all of the various needs resulted in the
recomnendation for the construction of a dam either in Boulder Canyon
or Black Canyon for floud control, navigation improvement, irrigation
storage, silt control, and power development. The long standing need
for a canal wholly within the United States alsoc was recognized and it
wns recommended that such a canal connecting the river at Laguna Dam
with the Imperial Velley be constructed and thus eliminate all inter-
national complications.

Between the Upper and Lower Bnsins

Forces Activating Interstate Agreement

For a number of years prior to 1922 the Lower Basin area, growing
more rapidly in population than the Upper Basin, had pressed for
development of the lower river and the Upper Basin had objected. In
1919 and again in 1920 bills were introduced in Congress for Federal
assistance in building an all-American Cansl. In April 1922 e third
bill had proposed not only the building of an all-American Canal, but
also the building of a storage dam on the main river below the mouth of
the Green River.

It was rapidly becoming apparent that the normal flow of the
Colorado River would not be adequate to supply all of the uses en-
visioned by the Colorado River Basin States. The pronosals for storage
in the Lower Basin without guaranties to the Upper Basin States were
regarded by the latter as threatening to establish priorities which
would preclude later use of the water in the Upper Basin.

The law respecting rights to the use of waters of interstate
streams was not well settled., Each of the varisus States claimed ey-
clusively the right to regulate the appropriation of water within its
boundaries. At the same time claims were made that the Federal
Government had jurisdiction over the waters of interstate streams. It
was argued that no reasonable rezulation of the flow >f the Colorads
River by storage appeared to be feasible except with the approval and
the control of some authcrity higher than the States and that the
Federal Government logically should effect the regulation of Colorado
River development. The lcwer part of the stream was or had been navi-
gable and, therefore, was subject ts jurisdicti:n by the United States.
At the same time the desire prevailed to obtain Federal aid in the
financing of the huze multiplo-purpose development considered necessary
for the utilization of the stream flow of the lower Colorado River.



CHAPTER IV
DEVELOPING TEE BASIN

Water holds a key position in developinsg the resources of the
Colorade River Basine It is the "oritical material" because of its
1limited supply and grent demand. Development and utilization of other
roscurces in this arid lend depend upon the availability of wuter.
Crops must be irrigated; cattle on the wast runges must be partially
fed from hoy produced on irrignted land; towns and cities must be
located within distance of dependable domestic and munieipal water
supplics; ond mining and many other industriaes depend to an extent on
the aveilability of. hydreelectrie power.

The use that has been mede of the basin's rescurces by those people
who have claimed this land as their home end the needs and problems con-
fronting them must be uunderstood before any soluticn cr plen can be sug-
gosted to improve present conditions and create additional opportunities.
For that purposo this chapter includes a survey and appraisal of the
basints ressurces and economic activities.

The Colorado River Basin is 2 part of Amerioca's frontier. It is,
perhaps, as little developed as any comparable area in the United States.
Yet it is knuwn that here lie buried cne-sixth of the entire world's
coal reserves, billicns of barrels of oil in shale and sand (equivalent
to many times the kn-wn petroleum reserves in all the o0il fields of the
United States) and vast treasures of cther minerals including petroleum,
natural gas, copper, lead, zine, gold, silver, rare hydrocarbons,
vanad iun, molybdenum, phosphates, and many others. For only a few of
these can it be said that development has had even a good beginning.

Crop production in the basin is dependent almcst wholly on irri-
gation. Hore than 23 million acres--much with an inadeguate late
season supply--are now irrigzated. Development of the basin's land and
water resources is little beyond the half-way mark toward ultimate
Dotentinlities. Livestock raising is the basin's principal agricultural
pursuit, but the numerous herds of cattle and sheep that graze the vast

;unges and forests are dependent cn supplemental feed from irrigoted
arns,

Only in the last two decades has a gocd start been made in ex-
Ploiting the possibilities of the Coloradn River fur generating hydro=-
electric power. Construction of Boulder Dem t5 control the flow of the
lower river was the first big developrent. Even with completion of all
Present and authorized construetisn whieh will give to the river system

53
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1n5tglled generating capacity of 2,000,000 kilowatts, only a little
more than a tirird of the basin's water power will be harnessed.

Extending more than two-thirds the distance aoross the Nation,
from Mexico to Canada, the Colorado River Basin is crossed in an east-
west direction by several transcontinental railroads and highways.
Yorth-south transportation is dependent very largely on a few highways.
The improvement of highways and transportation facilities characterizing
this generction has bettered living conditions in the basin and has in-
creased the basin's economic contributions to the Nation., Some im-
portant agricultural and mineral areas, however, are today a hundred
niles or more from railrcads, Further improvement and expansion of
transportation facilities within the basin would be a National asset.

Praoctically the only mamufacturing in the basin is the processing
of farm and forest products on a limited scale. Most cf the food, fiber,
and minerals produced or mined in the area is shipped awny in raw state.
In recent yearz the los Angeles metropolitan area has become one of the
Nation's principal mamufacturing areas due in large measure to low=-cost
power produced at Boulder Dam.,

The spectacular natursl beauty, shrouded in the romantic aura of
frontier adventure, delights the tourist and health seeker. The basin
is fast becoming a Nati-nal playground. Rocky Mountein, Mesa Verde,
Bryce Canyon, Zion, and Grand Canyon Naticnal Parks, the Painted Desert,
Petrified Forest and Boulder Dom Nationnl Recrentional Area as wcll as
meny Naticonal monuments lie wholly or partly within the basin.

Unmatched trout fishing in mountain streams and lakes, big gnme hunting,
and Indion reservetions add to the basin's outstanding attractions.

The peuple on the basin's irrigated farms and those in the cities
and towns that rise cn the commerce created by irrigated agriculture
and by mining exercise purchasing power that establishes marlets for
automobiles, farm machinery, and other products manufactured and grown
in all parts of the country.

Pernanent settlement of this frontier region is approaching the
end of a century, but only in small measure have the basin's bounties
been applied to man's use. Present developments are indicative of
future possibilities. A growing Nation and a world power is demanding
full development and use of all its resvurces.



55
DEVELOPING THE BASIN

UPPER BASIN

Agriculture, particularly livestock raising, and mining are the
principal industries of the Upper Basin. 01l refining, lumbering,
transportation, trade, recreation, and construction are of lesser but
growing importance.

Growth and distribution of population were discussed in Chapter II.
with its 1940 population of 286,450 distributed over 110,500 square
miles, the Upper Basin's average of 2.6 persons per square mile is only
one-seventoenth of the Naticnal population density. Sparse settlement
and great distances between communities create specinl economic and
socinl problemse. Goods and sorvices are more difficult to obtain and
more costly than in thickly populated areas. A few ranch homes are 100
miles from medical, dental, and hospital facilities. Many familles are
located long distances from schools, churches, and trading centers.
Oprortunities for many forms of recreation and social and educational
activity are restricted.

In such a large, sparsely settled area difficult problems arise in
providing and maintaining roads and other public services. Many local
roads are poor and during parts cof the year impassable by motor wvehicles.
Some rural homes are without electric serviee, but power lines are being
extended to small communities, furms, and ranches, thereby adding tc the
convenience and comfurt of the peoples

Lahor Force

The economy ~f a regisn is affected more by the labor force, em-
ployed wiorkers and those actively seeking work, than by any other segment
of the populetion. It is this group that is the highest in both pro-
ductizn and consumptizn =f goods.

The labor force expcnds or contracts with changzing economic con-
ditions. 1In go-d times its ranks are swelled by voung people leaving
schaol before completing their courses and by housewives, retired
persons, and others who normally are not employed. The size »f the labor
force also is influenced by the compositiosn of the pcpulatione Where the
percentage of children or old peuple is above average the labor force is
likely to be small., Employable persons who make up the labor force are
most likely to migrate tu areas where economic opportunities are greater.
The percentage of the totel population in the labor force genecrally is an
index t- the economic prosperity of a regions

The United States census for 1940 shows a male labor force, over 14
years of age, of 72,317 in the Upper Basin, equivalent tc 25 percent of
the total populatiosn, compared with 30 percent for the Naticn as a whole.
Thirty-four percent of the Upper Baesin's workers were employed in agri-
cul?ure, 13 percent in mining, and 35 percent in :ther regular sccu-
Pations. The other 18 percent were either employed on Govermment "relief"
Projects or were seeking work, the proporticn :f the labor force in this
group being larger than for the average of the Nation.
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Percent of

Acres total area

Irrigated land 1,325,000 1.9
Cultivated without irrigation 272,000 0.4
Grazing land:

Publicly ovmed 29,221,000 4l .4

Privately owned 8,775,000 12.4

State and county owned 2,860,000 4,0

Indian reservations 8,775,000 12.4
National forests 13,378,000 18,9
National parks and monuments 586,300 0.8
Miscellaneous areas 5,603,700 748

Total 70,696,000 T00.0

About 70 percent of the total land area is classed as grazing land
in the tabulation. Grazing is also extensive on National forest lands
and on other areas so that much more than 70 percent of the total area
is actually grezede. The 1940 U.S. Census reported 285,000 acres of
irrigated land usod as pasture.

The better grazinz lands are in the higher stream valleys and on
the mountains and foothills. These lands are used for summer grazing
of cattle and sheep, and the scanty vegetation in the lower desert
arcas provides winter range for sheepe.

Crop land, both irrigated and dry-farmed, comprised only 2.3

percent of the total acreagze in 1939 and only 1.9 percent was actually
cropped.

Farming without irrigstion is generally unsuccessful in the Upper
Basin because of the uncertain rainfall. It is practioced, however, to
some extent in the Yampa and White River Basins, and favorable climatic
conditions in the past few years together with high prices have
encouraged expansion of dry farming in the Dry Side area of the La Plata
River Basin and on the upland mesa between Cortez, Colcrado, and
llonticello, Utah. In general, at altitudes where rainfall is sufficient
during the summer to grow crops without irrigation, the scason is too
short for crops to mature.

Soils

The entire Upper Basin is underlain with sandstones, limestones,
and shales composing the parent rock from which the soil forming
material has been derived. Four types of soil are found: (1) alluvial
80ils made up from stream-deposited materials; (2) glacial soils in the
fora of ylacial deposits or out-wash plains derived partly from
granites and other igneous material of the higher mountains; (3) residual
Soils formed in place by the weathering of surface rocks but altered in
Places through deposition from higher residunl lands; and (4) aeolian,

O wind deposited soils, appearing in a few plnces as sand dunes and
other formationse
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In the upper wvelleys lands suitable to agricultural development are
1argely composed of alluvial soils and are confined to the bottom lands,
terreces, ond valley fillse. These soils are high in organic matter and
are inherently fertils. They are generally of sandy losm to loam in
texture. Most of these soils have good natural dreinsge provided by
licht textured soil over gravelly subsoil and a moderate slope. With
the oxception of small loealized areas the soils in the upper wvalleys
are free from harmful accumulations of alkali. The depth of the soil
and the amount of rock on the surfance usuclly determine the suitability
of tho lands for agriculture.

Mesas, plateaus, basin-lilke depressions caused through erosion, and
narrow valleys eslong the various streams characterize the lower sections
of the Uprer Besine The broaderr valleys and depressions that have been
covered with alluvial soils ars more suitable for cultivation whore soil
is of sufficient depthi. Vast areas of residual soils are too shallow or
too alkaline for agriculturanl development. Extonsive dralnage is often
neccessary in the lower valleys wheres irrigation is precticede

Wind formed soils are net extensive. Some nre found in small areas
south of' the Snn Juan River along the northeastern sides of ridges or
other topogranhic uplifts which break the winds and herbor the deposited
materinlse. The largest area of arable neolian soil is east of Chanco
River on the high benches south of Farmington, New ldexicoe.

Agrioulture

Tyves of Faraing

All farms are classified by the Bureau of Census into types

according to the major source of ircomes In the Upper Basin livestock
farwais predonminate,

TABLE VII
TYPES OF FARMS IN TIPPER BASIE_L}SSQ)

Types of furms accordinz to major source of income
(verceut of total number of farms)
Livestock and Field | Other Products used
State area livestocl products| ocrops | crops | in household | Total
Tyaming 7748 T8 043 14,1 100
Colorado 357 3243 9.8 2242 100
Utah 3948 19.2 | 1.1 3949 100
New Lexico 27.9 1.0 5.5 45.6 100
Upper Basin 376 2649 | 649 2846 100

In 1935, livestock and livestock products accounted for 75 percent
Ef the total value of the sroducts sold and traded in the Upper Basin.
lvestock nlene amounted to 55 percent and wool to 10 percent of the
Yotals Compered with the Nation as a whole the Upper Basin farm income
fron animals and wool was greater, while income from dairy products,



63
W YEAR No. FARMS YEAR
".::s 50 90019101920 19301340 1880 (830 1900 1910 1920 1930 1940
Y ; 13,000 L.
900 | | 12,000 | ™
rER A 11,000 7
- —— / \ 10,000 / '
| 100 | N 3,000 S/
| s00 1 e 8,000 s/
500 2 7,000 =
— s | > 6,000 Qi
400 | | 3
—_.T / 5.300 - TnH
10 4000 i uTAH_—
200 | | P Vi 3,000 R ¥
o0 | | 2T Y 2,000 e v =
R B DAIRY [COWS _ 1,000 T NMEX . —vg
0 -t ——— 0 e ..--9-“"‘]
FI1G. 3 - TRENDS IN ANIMAL UNITS FIG.4-NUMBER OF FARMS
HE0~ 1950 1880-1940
AVERAGE YEAR
AGRES
PER FARM | 1850 1900 1910 1920 1930 _ 1940
2400
- Pl poLLARs | wyo. | cora | utan | momex | Basin | u.s
2200 { 127 e
2000 | = | 22,000
K | 20,000
1800 4 | 18,000
1600 - / I 16,000
T e
1200 ! 10,000
1000 ¥ 8,000
/ 6,000
500 4,000
600 2,000 , ﬁ
400 0 | n
2 B (ond ond Buildings [N Livestock
- E== Machinery and Equipment
FIG. 5 - SIZE OF FARMS FIG. 6 — VALUE OF FARM PROPERTY
1890 -1940 1939
PERCENT PERCENT
OF TOTAL | WY0. | GOLO. | UTAH | N.MEX. | BASIN | U OF rEaR
VALUE FARMS | 1890 1900 1910 1920 1930 1940
|90 | 40 i
80 = T~
[ 0 | 35 e
|70 | .
60| 30 //
._so | 25 . GOLO.
—30 | 20 arBasin |
—2 15 ,--';23% UTAH
20 — P e
= — o e el ‘q%_
._.___'9_____ 10 —_,/»; ’/‘ > - e
Q_‘ 5 e ’/h%f S 4@!}\/’
: > —ad” =S
- 7- Livestock and Livestock Products B==Grops 0 ==
- F=VALUE oF AGRICULTURAL PRODUCTS FIG.8 —FARM TENANCY
1939 1890-1940




83
DEVELOPING THE BASIN

mher and Size of Farms
] bed -
’.-ﬂ"__

Arizona is representative of the Lower Basin with reference to the
size of farms. In 1940 Arizona with an average of 1,389 acres per farm,
had larger faras than any Upper Basin state except Wyoming. Livestock
roising was the major farming activity on large farms. Between 1930 and
1940 the nunber of large farms (those over 100 acres) in the Lower Basin
yncreased 2.1 times, while the pereent of the total area of such forms
1$creqsed only 1.6 times. The mogt significant incremse in large farms
to-k ploce between 1935 and 1940 During that period the number of
farms »f fewer than 10 acres was cut almost in hnlf.

The general trend is toward larger furms. The increase in the
gize of ranches is due partly to the decreese in the number of livestock
tl.e public range can supports Crop farms are increasing in size and
~umber in certain areas because improved machinery makes possible higher
efriciency in faram operation.

TABLE XX
NUMBER AND SIZE QF FARMS IN LOWER BASIN

———— . . ———
Size Group 1910 1920 1925 1930 1935 1940
Percent of total number of farms

Under 10 acres 2742 7.0 11,1 24,1 2643 15.0

10 tn 49 ncres 25.0 Sk el 28.4 30.9 I3l 24.5

50 to 99 acres 849 17.1 17.6 12.9 11.1 8.4
Subtotal 6lel 5542 571 6749 70 46 47.9

100 to 499 acres 3643 36 40 3242 22.2 19.2 21.5

500 to 999 acres 1.8 4,8 4,8 4.8 4,9 10.5

Ovar 1,000 £2.eres 0.8 4.0 549 Sel 5e3 20,1
Subtetal 38.9 44,8 42.9 32.1 29.4 52.1
Total 100.0 100.0 100.0 100.0 100.0 100.0

Number of farms

Under 107 acres 5,643 5,506 6,154 9,624 | 13,291 8,854

Over 10C acres 3,584 | 4,465 | 4,848 4,549 5,533 9,614
Total 9,227 9,975 [10,802 14,173 18,824 18,468

Irrignted Form Acreage

The average number of irrigated acres per farm in the Lower Basin
decrensed slightly during the period 1910 to 1940. The decrease was
due largely to the increase in number of irrigated farms, with a lesser
:i:;E3Ponding incresse in irrigated acreage. The Little Colorado
S sioen had the smallest irrigated farm units as well as the greatest
in E?ﬁfe ?n.irrigated acreage per farm. The number of irrigated farms
tstafa; division increamsed from 5854 in 1910 to 1,942 in 1640, but the

hon rfigated acreage increased only 35 percent. The small size of
Ine units results from the high percentage of Indian farms and the
¢ number of subsistence white farms.
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UPP=ZR BASIH

, 4n area larger thar New York, Pennsylvania, and New Jersey combined,
yg tributary to the Colorado River ebove Lee Ferry. This is the Upper
colorado Basin. It includes parts of five Rocky Mountain States. Rimmed
py £0mO of the highest mountains in America, snowcapped throughout the
woar, it is the source of the greater part of the water reaching the
Eoloradﬂ River.

Within the bacin 1,325,000 acres are now irrigated. Much of this
jrrigatod ncreage produces pasture grasses and hay and serves as a home
pase for livestock grazing on the wastly larger areas cof range and
forest lande Some irrigated lands, however, are devoted to more
jntonsive farming with vegetables and fruits as chief or-pse The con-
structicn of potential Drojects cutlined in this chapter would practi-
oally double the Upper Basin's irrigated area and bring supplemental
water to half a million acres now lacking a full sunply. These potential
projects would bring water to lands determined by land classification
to be arables Vast arens of native rasture lands, mostly et high ele-
yntizns, were nct so oclassified, but would become more productive under
irrigatione These lands have not been surveyed, nor have works been de-
signed by which they might be irrigated, which accounts for their ex-
clusion from specific nrsject planses To provide for the eventual irri-
zation of these lands and miscellaneous areas of arable lands not other-
wise covered in the basin plen an ultimnte depletion in the flow of
Colorad> River at Lee Ferry of 500,000 ncre-feet each yeanr is reserved.
It is not possible ts divide this petontial depletion nmong the divisions
ar Stutes = the Upper Rasin,

Searcely a start has been made in developing the hydroelectric power
rescurces »f the Upprer Basine Present gensration of 330 million kilowatte
hours anmually could be inereased 28 times with full develoment of water
resowrces in the basine

The oxportatisn of water for use in adjoining besins, now everaging
only about 184,000 acre-fect anmally, is snly six percent of ultimate
potentinlities, if it were not for limitatisns of the Colorados River
Compacts In presonting possible exportations of wator from the Upper
Basin to the ndjoining North Platte, South Platte, Arkansas, Rio Crande,
and 3onneville Basins it is contemplated that appropriate understandings
will be reached between representatives of both the exporting and im-
porting basins concerning the manner in which such projects shall be
constructed and operated to safeguard within the Upper Basin the vested
and future rights in irrigation; to preserve fishing and recreatisnal
facilitiss and scenie attroctions; to maintnin conditions of river flow
for the benefit of local domestic uses and sanitary purposes; and to
utilize the waters for irrigetion, power, industrisl development and
sther purposes, in such a manner that the greetest benofits are realized.
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Development of ground water resources in the Green River Basin hag
peen 1imited to a few small wells for stockwatering and domestic uses,
gome water obtained from wells is heavily charged with minerals. Neithop
the quality nor the quantity of ground water now developed is indicative
of any substantinl use of water from wells for irrigation in the future,
Hot springs at Steamboat Springs, Colorado, are the largest of three
soring creas in tho Yampa River Basin.

Prosent Develovment of Water Resources

Irrigation accounts for the groctest use of Green River water at
oresents Homes, cities, livestock, and industries consume nocessary but
comperatively small quantiticse °‘Five small hydroclectric power instal-
lations on tributary streams serve rural areas. Streams and lakes aron
patural spawning waters for fish, and the mountains and walleys arc
nabitat for wildlife; but little has been done to improve natural con-
ditionse

Irrigntion within the Green River Basin commenced in 1854 when
Mormon pioneers established old Fort Supply in Wyoming on their immigrant
trail and diverted water from Blacks Fork onto adjacent lande From thig
humble beginning progress has been slows The short growing season, par-
tiecularly in the upper Green River Basin in Wyoming, limits the kinds ¢
crops that can be grown successfully. The greater part of the Uinta
Basin vas established ns an Indian reservetion in 1861 and lands unocou-
picd by Indians were not opened to sottlement until 1905, The remotenean
of much of the basin from railroands has also slowed agricultural progreaa
but with the grovth of highway transportation this disadvantage may ’
lorgely be overconee.

Apvroximately 571,000 acres in the Green River Basin are now irri-
gated and 11,470 acres more will be provided water through works now
being counstructed. Most of the present use is by simple diversions and
easily constructed cannlse A large part of these lands suffer late-
season water shortagess. Some water from tributaries >f the Duchesne,
Price, and San Rafael Rivers in the Green River Basin is exported
westward to the Bonneville Basin in Utah.

Present development of water rescurces in the Green River division
is discussed in wore detail under four subdivisions: (1) Upper Green
River Basin, (2) Yaupa and White River Basins, (3) Uinta Basin, and
(4) Price aund San Rafael River Basins,

Uoper Green River Basin

Thiis area extends from the headwaters of the Green River down to the
Yampa River which enters the main stream from the east in Colorado. It
is about 90 percent in Wyoming, with the remainder in Utah and Colorndos,

Irrigation development in this area includes numerous community op
Privately owned ditches and small reservoirs. Ditches divert at frequent
intervals along the streems. Most of them have been gonstructed and are
mqintnined at minimum expensey It is common for farmers to have indi-
Vidual ditches, and in some ceses single forms are served by several
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tches diverting from a stream at different points. In addition to many
1 irrigation reservoirs and stockwatering ponds, 17 reservoirs with

acities of 1,000 acre-feet or more, all constructed by private inter-
°a€5 are distributed throughout the basin. Private holdings of irri-
asteé land are large. Most are hay-producing ranches, varying from a few
cres to several thousand ccrese.

di
soal

The Eden project, being rehabilitated and extended by the Burcau of
goclamation, is the only Federal irrigation project in the upper Green
River Busine As authorized in 1940, the project will furnish a full or
supolemental irrigation supply for 20,000 acres. Surplus flows of Big
Snn;iy Crezk will be stored in Big Sandy Reservoir No. 2, to have a
capacity of 35,000 acre-feet, for use on project lanqs. With completion
of the Eden project, 245,660 acres in the upper Green River Basin will

bo irrigated.

The seven existing power plants in this subdivision include only one
small hydroelectric development with a capacity of 150 kilowattis. Most
of the energy is gencrated at four steamplants and is used largely for
coal mininge There are no interconnections with outside systems.

Yemna and White River Basins

The Yampa and White Rivers, flowing westward and generally parallel,
drain the eastern arm of the Green River Basine The greater part of
their drainage basins is in northwestern Colorado and the remainder is in
southern Wyoming and eastern Utah.

Within the two basins 117,230 acres are now irrigated. Most of the
irrigated lands are along river or creek bottoms, with only a few small
areas on benches from 20 to 40 feet above stream beds. Diversions are
nade through numerous community or privately owned ditches. Water is
stored in several small reservoirs, capacities of which total 14,500
nere-fect. These reservoirs have been built at minimum expense to serve
lands belonging to only a few operatorse Some of the reservoirs have not
been used in recent years because their dams were considered unsafe.

A 200-kilowatt power plant at Meeker, Colorado, is the only hydro-
electric development in these basinse A 4,250-kilowatt plant at McGregor

and a 375-kilowatt plant at Meeker, both steam-electric, furnish mest of
the power used in the area.

Uirta Basin
M

The Uinta Basin, as considered in this report, includes areas drained
b the Duchesne River, and Ashley, Brush, Willow and Minnie Maud Creeks.
:’E drainage area is entirely in rortheastern Utah, and except for the

low Creek drainage is west of Green River. The Green River channel

U N the Yampa River to Minnie Maud Creek is considered to be within the
intn Basin,

2 wh?rrigated lands within the Uinta Basin amount to 165,500 acres, most
o6 h-lch is short of late-season water. Indians once owmed 77,000 acres
rigated land in this basin but have sold 25,300 acres. Present
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I,51,;]_:;.1:10::5 prevent sales and limit leasess In 1942 Indians leased
;a o0 acres, cultivating only 11,800 acres themselves.
52

gixteen Govermment-built mein canals and six small ditches make up
the Indian irrigation systen, totaling 162 miles of cannl and 633 miles
of lateralc and sublateralse Indian water rights were established be-
fore unoccupied lands in the reservation area woere opened to outside
sottlorse Consequently their primary rights consume all lete-season
wator of the Duchesne River and its tributaries, leaving white=-owned
londs eritically shorte In normal yeers Indian lends receive cnough
wateor, but they would profit by storage regulation to provide better
geasonal distributione No storage reservoirs have been constructed for
Indian landse

Throughout the basin white settlers have organized mutual irrigation
companies for the purpose -f building irrigation works and distributing
wnters Private diversi:ns are largely limited to tributary streams and
sprinese

Serving Ulinta Basin lands are 28 reservoirs, some very small, with
o total storage capacity <f 74,000 acre-feet. More than helf of this
wns provided by the Buresu of Reclamation with the construction of the
Moon Leke project (1935-38), which ircludes Mocn Lake and Midview Reser-
voirse Water from Strawberry Valley Reservoir, constructed in 1913 on
Strevborry River as one of the earlier Bureau of Reclamation developments,
is exported westward by tunncl to lands in the Bonneville Basine The
Duchesne Tunnel, to divert water from the Duchesne River to the Bonneville
Bnsin, is now under conustructiosn as a unit of the Provo River project.
Vhen completed it will export ammually an average of 32,000 acre-feet
of flood water from the Colorado River Basin.

The four existing pnower developments include ocne diesel and three
small hydroelectric plants, with combined cnpacities of 2950 kilowmtts.
There are n: connections with plants outside the Uintn Basin.

Price and San Rafael River Basins

Adjacent to each other, these twc basins are in east central Utah.
8ith the Price and San Refnel Rivers originate on the eastera slope of
tl}a Wasetch Mountnins and flow southoast in parnllel courses to Green
River, The Green River chammel from Minnie Maud Creek t» the Colorads

River, for convenience, is considered as n part of the Price and San
Rafael Basin arec.

Within this area 15,970 zcres are irrigated from Price River, 35,250
fron San Rafael River and 2,820 acres from Green River, thus aggregating
94,040 neres. At one time 25,000 acres were irrigeted from Price River,
but poor soil, er>sion, and alkali have caused the irrigated area to be
reduced to its present size. Any future expansion of irrigation to new
Wreas is expected to be accompanied by abandonment of o less productive
area new irrigoted.
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Natural flows of Price River are supplemented for irrigation by
ases from the Scofield Reservoir on Price Rivers Scofield Dam,
actoed by private interests in 1926 to impound 61,000 acre-feet of
watol s partially failed two years laters For safety, storage has since

1 rostricted to 30,000 acre-foets The Bureau of Reclamation was
be:imrizod t> replace this dam and in 1943 began construction of a now
;:, g00 fect downmstrosms The roservoir formed by this new dam will
h;vo a capacity of 73,000 acre-feet of water, 30,000 acre-feet of which
«ill replace the usahlo supacity bohind the c¢ld dam, and 8,000 acre-
feet will be reservea for fish propagation. The remainirng 35,000 acre-
fect will be helc for a %ime by the United States snd ultimately used
to store water for irrigating Price River lands in exchange for other
wator oxported from high tributaries of the Price River to the
gonneville Basine

role
gonstr

Huntington, Cottonwood, and Ferron Creeks are the sources of irri=-
gation supply in the San Rafael Basin, each serving independent areas
with irrigation companies distributing the flow of each stream. Storage
enpacity agzregates 5,875 acre-feet on Huntington Creek and 1,310 acre-
feet on Ferron Creelka te-season water shortages are wost acute in the
Funtington Creek aron where the ncreage irrigated is grestest in pro-
portion to the aveilable water, Eleven small projects, including the
Sanpete project (Ephraim ard Spring City tunnels) constructed by the
Bureau >f Reclanation, divert flood water westward to the Bonneville
3asin.

The lands irrigated directly from Green River are in the vicinity
of Green River, Utal:, and are served mostly by pumping.

Water piped fror tributary streams and springs supplies larger
municipalities in the Price and San Rafael River Basins. No electric
power is produced. Trnnsmission lines carry power into the area from
the Bonneville Basin tu the weste

Summaity. The following tables summarize present irrigotisn
developnznts in the Creen division showing the more important reservoirs,
areas irrigated, estimated strean: depletion by water consumed within the
basin, and amounts exported to ad jacent basius.
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TABLE XXXI
PRESENT IRRIGATED AREAS IN GREEN DIVISION BY STATES
Acres irrigated
sybdivision Colorado Utah | Wyoming Total
e —-
ypper Green River Basin 1,840 9,430 | 234,390* | 245,660%
yampa and White River Basins 104,030 50 | 13,180 {117,230
Uinta Basin 0 | 165,600 0 |165,600
jce and San Rafael River Basins 0 | 54,040 0 | 54,040
o el 05870 [ 225 120 | 347 550+ [ 582550+

*Includes 11,470 acres of new land in Eden project, under

constructions.

TABLE XXXII

ESTIMATED PRESENT AVERAGE ANNWJAL WATER CONSUMPTION IN GREEN DIVISION

Water consumed (acre-feet
Subdivision Colorado| Utah Wyoming Total
Upper Green River Basin 2,000y 18,000 | 372,000% |392,000*
Yampa and White River Basins 113,000 0 19,000 132,000
Uinta Basin 0(243,000 0 243,000
Price and San Rafael River Basins 0| 57,000 0 87,000
Total 115,000 |358,000 | 391,000% |864,000%

*Includes 17,000 acre-feet for Eden project, under construction.

TABLE XXXIII

ESTIJATED PRESENT AVERAGE AMWUAL WATER EXPORTS FROM GREEN DIVISION
—,———,— e e e e ————

Subdivision Exporting stream, |Importing stream, | Acre-
Project* Green River Basin|Bonneville Basin feet
Uinta Buasin
Daniel Creek Strawberry River |Daniels Creek 3,500
Strawberry Valley*x* Strawberry River [Spanish Fori River| 66,000
Provo River*sx* Duchesne River Provo River 32,000
Price and San Rafael Basin
Sanpetex* Cottonwood Creek |Oak Creek 4,000
Sanpetes« Cottonwood Creek |Ephraim Creek 4,000
Miscellaneous projects,
number
1 Huntington Creek)
1 Price River ) [Tributaries of
6 Cottonwood Creek) [Sunpitch River 4,000
2 Ferron Creek ) .
Total 113,500

*All projects are in Ut
**Constructed by Bureau

ah
of Reclamation.

***Under construction by Bureau of Reclamation.
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