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THE COLORADO RIVER BASIN

Though the Colorado River has been famed for long by

venturesome boatmen whose exploits have filled popular maga-

zines and Sunday supplements, and the public appta0Ôf

building Boulder Dam has left no one without a realization

of the presence of the stream and its canyons, yet little is

known of the utilitarian possibilities of its basin of

245,000 square miles, an area equal to that of all United

States from the Atlantic seaboard west to a meridian line

drawn through Cleveland, Ohio. Centuries ago it was pene-

trated from end to end by plodding Spaniards seeking gold

or bringing the gospel, but they moved on to more attractive

lands. The emigrant waves rolling to the Pacific in 1849

avoided the hostile Indians of the south and hurried through

the bleak plains of Wyoming. The drought migration of recent

years has left few stragglers in its wake in either area.

It is an area of magnificent distances; sometimes with inter-

vening smiling desert plains but more often with awesome

canyons and mountains, taxing the ingenuity and resources of

the engineer and financier in joining land and water. Accum-

ulating evidence shows the area to have been widely populated

a thousand years ago with here and there intensive cultiva-

tion by irrigation systems since revived, yet the basin

today is the most sparsely settled region of the states, with

but one city of more than 10,000 people, a total population

still well below a million people. Rich in resources, in

agriculture, power, mineral resources and recreational uses,
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its halting development challenges the efforts of a nation.

Agriculture

Fully three-fourths of the basin is arid with scanty

grass or brush, relieved by juniper clad slopes. The

remainder merges into forested mesas and snowy mountains, of

which the latter alone, comprising not more than 10 per cent

of the drainage area, produce living streams. The mountain

and foothill areas support large livestock herds, the desert

areas but scanty flocks of sheep and goats, and both have

long been over-grazed. The control of grazing, with reduc-

tion in herds, initiated in forests and gradually being

extended to foothills and plains, will restore carrying

power of the range. Additional capacity can be secured by

extensive irrigation of foothill areas suited to easy devel-

opment with waters not needed for more intensive farming

elsewhere. Such irrigation will provide needed pasture in

the spring, when stock should be off the farm and before the

forests can be grazed; also in the fall, when the menace of

stock losses by winter storms precludes holding them any

longer in the forests. No inventory has yet been made of

these possibilities.

Dry farming is limited to a negligible total area.

Irrigation has been extended to some 2,500,000 acres, about

equally divided between areas developed by individuals under

thousands of private ditches, mainly in Wyoming, Colorado

and Utah, and large enterprises, principally in Arizona and

California. Yet the Colorado River still discharges fully
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12,000,000 acre-feet annually, an amount sufficient to more

than double the present irrigation and allow ample for losses

from control reservoirs, and unusable spills.

With its water producing areas on the backbone of the

continent lying high above surrounding areas of fertile land

inadequately watered from limited local supplies, and with

rapidly growing cities in these areas reaching out for

needed water, many small or moderate out-of-basin diversions

have been built in the past 50 years. The Colorado-Big

Thompson Project, involving diversion of 300,000 acre-feet

annually with the aid of a 13-mile tunnel and extensive

reservoirs, is now under construction. Other diversion pro-

jects are to be built or have been proposed and sketchy maps

indicate possibilities of still others. The All-American

Canal diverting waters to Imperial Valley and the Metropol-

itan Aqueduct to Los Angeles, just now being 'placed in opera-

tion, will eventually so divert about 4,000,000 acre-feet,

an amount fully twice the probable total of all upstream

out-of-basin diversions.

Power 

Boulder Dam is the outstanding development with its anti-

cipated installation of 1,300,000 kw. upon completion.

Roosevelt, Coolidge, and other dams near Phoenix have a

total installation of 90,000 kw. All other hydro plants,

largely in Colorado, total less than 100,000 kw. Fuel

operated central station plants total less than 200,000 kw.

and many of these are standby for hydro plants. Known
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hydro-power possibilities have been roughly estimated in

millions of kilowatts while topography and stream flow sup-

port a belief that millions more must be available, As most

of Boulder Dam power will be exported, present uses within

the basin are small in the aggregate and the sparse popula-

tion needs little power development for orthodox local uses.

Rapidly growing markets in surrounding areas, combined with

advancement in transmission and growing interest in nation-

wide interconnections, will foster further development. The

little known possibilities in the recovery of metals and

minerals from numerous attractive areas within the basin

suggest large uses. These may soon lead to acceleration in

the development of the hydro-power of the basin, with poten-

tialities rivaling the Pacific Northwest.

Mineral Resources 

Central City, Cripple Creek, Leadville, Aspen, Telluride,

Ouray and Silverton, once prosperous cities pouring out gold

and silver, are now but dozing towns, with the lowly metals

of copper, lead, and zinc more important in work and output.

Arizona has displaced Colorado as the leader in production.

Some years ago, the prospect of oil shortage led -to a mad

scramble to control the immense deposits of oil shales in

northwest Colorado and laboratories were hurriedly assembled

to develop production methods; new oil fields and foreign

oils brought a lull. Boulder Dam power has been carried to

Pioche, Nevada, and to Kingman, Arizona. Utah interests

desire to enhance production of Bingham copper, to produce
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aluminum at Marysville and iron in southern Utah, with

Colorado River power. Nevada expects to increase its uses

in the mining industry both in and out of the basin. Arizona

has initiated investigations for power development on the

Colorado near Ash Fork to serve existing mining in the

Prescott-Jerome area and hopes with cheaper power to boost

its production also in the various copper camps to the south.

The phosphate deposits near Montpelier, Idaho, barely outside

the basin, have often been suggested as power users. Pro-

duction of non-metallic minerals in the Boulder City area has

received much attention and a minor start thereon has been

made.

Recreational Uses 

Bryce Canyon fairyland, inspiring Zion Park, awesome

Grand Canyon and Mesa Verde are known to most. Numerous

monuments, existing and proposed, cover areas less outstand-

ing in public interest or historical value, such as the

Colorado River in southern Utah and northern Arizona, the

Black Canyon of the Gunnison, the Green River in eastern

Utah, Yampa River in western Colorado, and small isolated

natural wonders scattered through the deserts. But recrea-

tional values of more importance, lie in the thousands of

miles of mountain fishing streams, in the hundreds of moun-

tain lakes, and in the woods of mountain and mesa. New

values are being added by important reservoirs. Modern

transportation has made all of these largely accessible.
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Basin Problems

The most pressing problem of recent years has been

solved by the completed boulder Dam in providing flood pro-

tection for the imperial Valley lying far below the level of

Colorado River, and in river regulation, so that upstream

development might proceed without further encroachment on

waters needed below the lam. It is the first major struc-

ture in the basin with multiple uses and a real force toward

solution of its most vexing problems. Since the degree of

regulation provided must anticipate needs for years to come,

there is in the meantime a large surplus of regulated water

below the dam which can be readily utilized in some degree by

the delta lands in Mexico.

Exhaustion of water supplies proceeds apace with devel-

opment. Each reservoir adds evaporation, each irrigated

acre a use by plants in building themselves and an evapora-

tion from earth and canal. It is anticipated that the

stream will be exhausted with a doubling of its present irri-

gated area of 2,5CC,000 acres considering diversions to other

basins and reservoir losses. Since the irrigated area would

then be but 4 per cent of the basin area, there is apprehen-

sion that desirable development will need be curtailed. This

feeling is particularly strong in the upper basin in Wyoming,

Colorado and Utah, where development is slower.

The Colorado River Compact tentatively apportioned the

river as between the upper and lower basins but it provides

for reconsideration in 1963 of waters unused at that time.
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Further compacts were contemplated within each basin but

as to the upper basin, at least, cannot be formulated for

lack of adequate information on possibilities of use.

Increasing uses in Mexico are disturbing, since that nation

has no treaty rights to the use of the Colorado River for

irrigation. It appears desirable that the extent of future

uses in the United States be fully appreciated. Proposals

for numerous and extensive diversions out of the basin in

Colorado, Wyoming and Utah raise apprehensions that Colorado

River areas may be slighted. Every state line in the upper

basin is straddled by streams or interstate development

possibilities, with each state desirous of composing differ-

ences before they are accentuated by development, but with-

out the necessary information.

Full and authoritative information is then needed on the

possible uses of water for irrigation, power, domestic, mun-

icipal, recreational and industrial purposes, the relative

value of such uses where competitive, and the requirements

for flood and silt control.

There is early need for this information to avert state,

interstate, and international conflict and to avoid costly

mistakes by the construction of projects which should follow

a different plan or not be built at all. Construction will

not wait.

Investigations 

Realizing the need for thorough planning, Congress in

Sec. 15 of the Boulder Canyon Project Act of December 21,
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1928, authorized and directed the Secretary of the Interior

to prepare a comprehensive plan for the utilization of the

waters of the Colorado River basin and to submit a report

thereon, with authorization for the expenditure of 4250,000.

The inadequacy of this sum was appreciated from the start.

No funds became available until 1931. Since then the Bureau

has mapped substantially all the irrigated areas in the

basin; also mapped and classified the dry lands which by

soil and topography are suitable for irrigation and tillage,

and for which unused water may be available within physical

reach. These areas are shown on an accompanying map, which

also shows the principal reservoirs already constructed and

a few of the principal reservoirs and major dams likely to

be included in any final plan of development. In the cur-

rent year, an extensive program was initiated to develop the

working plans of projects, utilizing all data from investi-

gations by the Federal Bureau and others over the past 30

years, with additional surveys, land and stream studies

where necessary. Already these have shown reservoir and

power sites not heretofore known.

Expenditures since 1931 have totalled nearly 4500,000.

Additional funds in the amount of 41,500,000 have been esti-

mated as needed to complete the work contemplated by the

Boulder Canyon Project Act and in accordance with the needs

herein described. A tabulation showing the use thereof in

some detail is appended. The present force comprises an

average of 150 men, mostly engineers, with suitable assist-

ants and auxiliary forces on land classification. Their
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work comprises reservoir and canal surveys, stream gaging,

damsite exploration, land classification, water supply and

flood control studies, research in the use of water, and the

preparation of plans and estimates. Pull cooperation is in

force with the states affected, which are in some instances

contributing funds or men, and otherwise assisting in the

work. The work should be expedited with an increase in

present activities, and with the addition of broadened

activities relating to land uses, silt control, quality of

water and power uses. Close relations are maintained with

Federal agencies in position to assist. Interstate problems

are being worked out with the assistance of the affected

states.

Funds 

Funds now available will be exhausted by July 1, 1939.

Further and adequate provisions for continuing these Colo-

rado River Basin Investigations are urgent to the end that

interstate complications may be settled before they become

more critical, and that the development of this region may

proceed with due regard for its resources and their best

utilization. To that end an appropriation of perhaps a

half million dollars would be desirable for the first year's

program.
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Supplement to

Statement of E. B. Debler

Submitted by

Conference of Colorado River

Basin States

The following statement was authorized and

submitted by action of the Colorado River Basin

States Conference at Phoenix, Arizona, on Decem-

ber 18, 1938. It was prepared at the instigation

of the Conference and is added as a supplement to

the Debler report, contained in this compilation.

It contains pertinent facts supporting the neces-

sity of making funds available for the comprehen-

sive survey discussed in the Debler report.



Value of  Reclamation  to United States 

In appraising the value of reclamation to the United

States, the national aspects of the program may be segre-

gated thus;

A. Increase in national wealth.

B. Creation of markets for the products of other
sections.

C. Development or production of non-competitive
crops.

D. Demand for irrigated land by families
migrating from the drouth areas.

Increase in National Wealth

When President Theodore Roosevelt in December, 1901,

urged on Congress the adoption of a national reclamation

policy, he predicted:

"The reclamation and settlement of the arid lands

will enrich every section of our country, just as the

settlement of the Mississippi and Ohio Valleys brought

prosperity to the Atlantic States."

In the period from 1906 to 1937, inclusive, following

the enactment of the Reclamation Law of 1902, crops produced

on lands served by Federal reclamation works have had a

cumulative value of $2,430,441,574 -- an amount nearly ten

times the construction cost of projects in operation in 1938.

Of the annual wealth created by reclamation developments,

directly traced to crop values, more than one-half-- in some

instances as much as 80 per cent-- have been expended for the

industrial and agricultural products of other sections of

the country.
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More than one-half of the construction costs of recla-

mation projects have been expended for the products of the

area east of the Mississippi River.

Reclamation developments have created and protected

assessed or taxable values in farm lands and improvements

alone in the fifteen states in which projects are located,

of more than $206,537,000 and actual values of nearly half

a billion dollars.

In the range land and urban areas, primarily dependent

on reclamation operations, the assessed values are estimated

to equal or exceed those of the farm lands and improvements,

indicating total assessed values of half a billion dollars

directly or indirectly dependent on reclamation, and actual

values of more than a billion dollars.

In 1937, Federal reclamation works irrigated 51,834

farms within projects covering 1,725,463 acres of irrigated

land, and provided supplemental r-ater for an area of

1,389,338 acres.

The farm population the projects alone was 222,681 and

in the 254 cities and towns dependent on the projects, there

were 650,826 inhabitants.

Banks in the cities and towns of the project areas had

capital of more than $12,500,000, deposits of $190,820,000

and more than 200,000 depositors.

Creation of Markets for Products of other Sections 

A review of surveys of the market reclamation develop-

ments have created for the products of other sections of the

-2-



country demonstrates that the bulk of the income of reclama-

tion farmers and of the cities and towns dependent on the

operations are expended for the industrial and agricultural

products of other sections of the country.

Agricultural production in the reclamation states, the

area west of the 100th meridian, has not kept pace with the

increase in population. In the United States as a whole the

area farmed and cropped averages 8.1 acres per capita, while

in the eleven western states of the Mountain and Pacific

groups, the average is 3.7 acres per capita.

A survey by the Idaho State Planning Board of incoming

shipments received at railroad stations on the Boise project

in that state in 1937 revealed that 30 states outside of the

reclamation area dispatched industrial and processed food

products to that area - representing approximately 70 per

cent of the value of incoming shipments.

The Washington State Planning Board, in a survey of the

Yakima Valley in that state where extensive Federal Reclama-

tion operations are centered, found that more than one-half

of the wealth created there annually is expended for the

products of eastern industries and agriculture.

Surveys of wholesale purchases by merchants of the Salt

River and Yuma project areas in Arizona show that not less

than 80 per cent originate in states east of the Rocky

Mountains. The wholesale purchases of the Salt River Pro-

ject area in 1935 totalled 35,120,000, and in Yuma County

in 1936, 5,578,300.

The West has a deficiency, based on its population,

-3--



consumptive and purchasing power, in corn and hog products

that from 1926 to 1936 averaged an annual wholesale value

of 4120,000,000, supplied by the farmers and the meat-

packing urban centers of the Mid-west. It also provides a

market for hard wheat and processed cereals, cotton by-

products, tobacco and other agricultural products.

Expansion of the reclamation program, which has stabil-

ized the West and formed the backbone for its development,

has broadened the market for the purely industrial products

of the Mid-west, East and South. The Boise (Idaho) project

area alone received 906 carloads of automobiles and trucks

in 1937, the great bulk of which originated in the industrial

states of Michigan, Indiana, Illinois, Ohio and Missouri.

Development of Production of Non-competitive Crops 

A bulletin of the Agricultural Adjustment Administration,

Department of Agriculture, on "The Facts of Irrigated Land"

reports "that most of the food and feed products produced on

these acres (Federal Reclamation Project Land) are needed

for local consumption." it found that hay and forage, from

the standpoint of acreage, are the principal crops grown on

irrigated land of the West and that in 1936 approximately 50

per cent of the acreage was devoted to these crops, chiefly

alfalfa fed to livestock in the project areas.

Approximately 11 per cent of the acres were in wheat;

about 10 per cent in cotton, and less than 4 per cent in

corn. The remaining acreage was in sugar beets, barley,

oats, vegetables, fruits and other crops of which the United
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States does not have an exportable surplus.

"Just how insignificant, from a competitive standpoint,

is the wheat, cotton and corn production on these projects,

is realized Then it is known that in the drought year 1936

the wheat crops harvested on the irrigated acres of these

projects," the bulletin adds, "represented less than seven-

tenths of one per cent, that of cotton about 1-1/3 per cent,

and that of corn considerably less than one-tenth of one per

cent of the total United States production of that year."

In fact, a review of the acreage summaries of the Bureau

of Reclamation reveals that the trend has been toward a

reduction of the acreage in corn, wheat and cotton.

The distance of Federal Reclamation Projects from the

large consuming centers of the non-Western area serves as an

effective barrier to competition with the products of other

sections. Those specialty crops, largely winter vegetables

and fruits which find their way eastward, can be marketed

only when the produce of nearby farms is not in season.

Demand for Irrigated Farm Homes in the West 

The demands for irrigated farm lands in the West arises

from two major sources:

1. From the younger members of farm families 6f the

West now settled on irrigated land who desire to establish

homes of their own.

2. From more than 50,000 farm families from the drought

area who have migrated to the reclamation area in search of

farm homes where they may have security in re-establishing
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themselves.

For 67 units on one reclamation projects opened in 1937,

there were 3,000 applicants, many of them from families ex-

perienced in irrigation farming and prepared to meet the

requirements of the Bureau of Reclamation as to capital.

In a letter, dated March 14, 1933, Under Secretary of

Agriculture M. L, Wilson wrote United States Senator Carl

Hayden, Arizona, that of 58,400 families from the drought

area migrating to seven western states from 1934 to 1937,

only 3,000 had been settled. The remainder were still moving

around the West as seasonal workers or relying wholly on

relief. He suggested the possibility that 20,000 additional

families would be forced to leave the Great Plains area,

making a total of 75,400 families who would need new farm

homes.

At the present rate irrigated land is being made avail-

able with funds provided for the reclamation construction

program, only 13,000 of these families can be settled in five

years and 30,000 more placed on land There they would have

reasonable opportunity of becoming self-supporting. Thus,

Secretary Wilson estimated 32,400 families from the drought

area alone would be unprovided for under the present reclama-

tion program.

In the same communication, Secretary Wilson revealed that

surveys showed 86,000,000 acres of land in farms in the

United States were sub-marginal and unsuited to crop culti-

vation. Approximately 500,000 families would be affected by
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a .nation-wide retirement program. While only a small per-

centage would migrate from the localities in which they now

reside, the proportion moving west-rard would undoubtedly be

greater than in any other direction.

On January 31, 1938, the Department of Agriculture has

actually bought 7,111,676 acres of sub-marginal land for

retirement, while the program provided for acquiring a total

of 9,127,403 acres.

On the basis of 40 acres of irrigated land to a family,

there would be required for the 32,400 families from the

drought areas unprovided for in the present reclamation pro-

gram, as referred to by Under Secretary Wilson, a total of

1,296,000 acres.
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