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This report of the Upper Colorado Region State-Federal Inter-agency Group
was prepared at field level and presents a framework program for the devel-
opment and management of the water and related land resources of the Upper
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SUMMARY

This report summarizes the results of comprehensive investigations
for the formulation of proposed plans to provide a broad guide to the best
use, or combination of uses, of water and related land resources to meet
foreseeable needs. It provides appraisals of natural resources and their
geographic distribution, makes projectiqis of future requirements, defines
problems and needs, and presents a framework program and alternatives
thereto to-serve as a general guide for resource development and conserva-
tion for the years 1980, 2000, and 2020.

The Upper Colorado Region comprises the drainage of the Colorado
River above Lee Ferry, Arizona, and the Great Divide Basin in south-~central
Wyoming. The region includes parts of Arizona, Colorado, New Mexico, Utah,
and Wyoming and totals 113,496 square miles in area. Nearly two-thirds of
the land is in public ownership.

The region is and probably will remain largely an exporter of raw and
artially processed materials and other resources, including water and an
importer of finished products. A majority of the available water is now
committed to downstream delivery and transmountain diversion.

Agriculture is livestock oriented, with beef cattle being the major
product. They are produced on the range- and irrigated-farm base and
mostly marketed outside the region. About 87 percent of the projected
production of electrical energy will be exported. The bulk of mineral
development will be for petroleum, uranium, coal, molybdenum, and trona
production. The 1965 population of 366,000 is projected to almost double
by 2020. This includes the hydrologic portion of Arizona.

Outstanding opportunities are available for year-round recreational
activities. A great number of visitors from adjoining regions and through-
out the United States enjoy the fishing, hunting, skiing, camping, and
other outdoor activities within the region.

The 1965 level of water and related land utilization, management, and
development was used as the base year for planning. The total water supply,
which assumes no depletions by man's activities, averages 14.87 million
acre-feet annually based upon the period 1914-65. On-site depletions plus
the evaporation from reservoirs on the main stem of the Colorado River for
1965 normalized conditions were 3.45 million acre-feet. Irrigation and
associated depletions accounted for 62 percent of the 1965 use, main-stem
reservoir evaporation 19 percent, export to adjacent regions 15 percent,
and the remaining 4 percent was used for all other purposes.

The Office of Business Fconomics and Fconomic Research Service (OBERS)
March 1968, projections were modified to better fit the situation in the




SUMMARY (Continued)

region. These modified projections are designated as the regionally inter-
preted OBERS projections (RI OBERS) and are the basis for the framework
plan. This plun is described in detail, then is followed by alternative
plans that reflect emphasis on different uses for the available water sup-
plies and resources. The alternative plans are identified as:

1. States' alternative to the framework plan (6.55 million
acre-foot) level of development,

2. States' alternative at the 8.16 million acre-foot level of
development, and

3. States' alternative for water supply physically available
at site in the region (9.44 million acre~feet).

Comparisons of the framework plan and alternate levels of development
are shown in the table on the following page.

Program costs borne by the Federal Government for the framework plan
would total about $3 billion for the 55 years for installation; annual
OM&R (operation, maintenance, and replacement) costs would increase to
about $48 million by 2020. Non-Federal entity costs would total $10 bil-
lion for installation by 2020, with OM&R costs increasing to over $646
million annually, particularly for thermal-electric power and recreation.,

Time Water de- Associated Total de-

frame velopment development velopment
Installation cost in $1,000

1966-1980 1,190,300 2,700,840 3,891,140

1981-2000 1,074,350 5,982,310 7,056,660

2001-2020 658,780 1,397,680 2,056,460

1966-2020 2,923,430 10,080,830 13,004,260

All proposed levels of development meet the requirements of OBERS
projections and use the available resources of the region in varying de-
grees. It appears that the commitments of the Colorado River Compact can
be met, and except for local shortages during low streamflows, on-site
demands can be met for the 6.55 MAF development level. At the two higher
levels, augmentation will be required.

Land and mineral resources exist in sufficient quantity to meet all
projected levels of development. With minor exceptions, hunting and fish-
ing needs will be met.
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framework plan and alternatives
for water and selected related requirements,
Upper Colorado Region

States'

alternatives

8.5
Frame- million
work acre-
1965 plan
Unit base in 2020

0.16
million
acre-

feet

in 2020

Water
avail-

able
at site
in 2020

Irrigation

Export

Jther uses
Less import
Subtotal
Main-stem reservoir
evaporation
Total

[rrigated land

Dry crop i

Range g ing production
Iimber production

Electric power
Thermal

dro

Minerals
Shale oil
Coal byproducts

Potash
Fish and wildlife
Sport hunting

Sport fishing
Recreation

Watershed management

Sediment yield reduction

Flood control

Flood damage reduction

Fopulation

Employment

iross regional product
Personal income

On-site pepletions

1,000 ac.-ft. 2,128 3,294 3,297 3,658 4,089
1,000 ac.-ft. 551 1,653 1,455 2,208 25017
1,000 ac.~ft. 132 9l 1,136 1,642 1,87¢
1,000 ac.-ft. (-)3 (=13 (-)3 (-)3 (-)3
2,808 5,885 5,885 7,500 8,701
1,000 ac.-ft. 643 660 660 660 660
3,551 6,545 6,545 8,160 9,41
Agricultural Activity
1,000 acres 1,622 2,122 2,118 2,35k 2,579
1,000 acres 603 503 503 SO 503
1,000 AUM's 6,368 7,665 7,605 7,665 8,392
MiX. <w. £t 48 3ko 340 ko 340
Industrial Activity
Megawatts 1,335 k42,081 42,591 L7, 591 50,391
legawatts 1,300 1,300 1,300 1,300 1,300
Mil. bbl. day Q 0 1S Yy 4
Equivalent
mil. bbl./day 0 0 0.2 0.8 1.6
Tons/day 0 0] 4,100 4,100 4,100
Fish and Wildlife - Recreation
1,000 man-days 2,374 2,634 2,955 3,072
1,000 man-days 8.667 Q,221 9,601 10.004
Mil. rec.-days 225 225 225
Watershed Management and Flood Control
Ac.-ft./yr. 2,76k 2,764 2,76} 2,764
1,000 dollars 6,744 7,003 JT54
Economic Activity (FEconomic Boundaries)
1.000's 337 660 L6 Q01
1,000's 111 285 343
Mil. dollars 1,142 L1y 718 13,90t
Mil. dollars '30 7978 8,570 10, 529

[
[
e




SOURCE OF WATER

STORAGE FOR FLOOD CONTROL,
RECREATION, POWER,

IRRIGATION ,

MUNICIPAL AND INDUSTRIAL

Water is an important resource of the Upper Colorado Region. Water from the
melting snow is stored in multiple-purpose reservoirs for flood control,recreation,

power irrigation,and municipal and industrial use.
v
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PART I

INTRODUCTION

Authorization, Purpose, and Scope

The Upper Colorado Region is one of the major river basins in the
United States included in a nationwide program to provide comprehensive
river basin plans for the development, use, and management of water and
related land resources. This program stemmed from recommendations of the
Senate Select Committee on National Water Resources; and planning con-
cepts are embodied in Senate Document No. 97, 87th Congress, Second Ses-
sion. The overall program was presented by the President in the Fiscal
Year 1963 budget. The Upper Colorado Region study was approved by Con-
gress, and funds were provided to start this activity in Fiscal Year 1967.

The States of Arizona, Colorado, New Mexico, Utah, and Wyoming and
the Upper Colorado River Commission participated with the various Federal
agencies in this investigation under authority provided by the appropriate
state legislature.

The basic objective in the formulation of the framework plan and al-
ternatives is to provide a broad guide to the best use, or combination of
uses, of water and related land resources in each region to meet foresee-
able short- and long-term needs. In studies to achieve this basic objec-
tive, consideration was given to: (a) the timely development and manage-
ment of these resources as essential aids to the economic development and
growth of a region; (b) the preservation of resources, in appropriate in-
stances, to insure that they will be available for their best use as
needed; and (c) the well-being of all of the people as the overriding de-
terminant in such planning.

The purpose of this report is to present condensations of the find-
ings of the supporting appendices; the description of the region; the
present (1965) status of water and related land resource development:
availability of water, land, and other resources; and regional needs and
demands. Also, the report presents a comprehensive framework plan and
possible alternative plans, a comparison of proposed plans, conclusions
reached, and recommendations for future action.

The studies made for this report are preliminary, or reconnaissance,
in scope. All geographic areas within the region and all purposes served
by the conservation, development, and use of water and related land re-
sourcec were considered. Available data pertinent to the study that
have been collected, developed, and cataloged over the years by local,
State, and Federal agencies were utilized. The studies considered only
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intraregional water and related land resources use except for those in-
terregional water uses established by prior compacts and agreements.

Guidelines

General guidelines for framework studies were prepared by the Water
Resources Council and Pacific Southwest Inter-Agency Committee. Ior ex-
ample, the following guidelines, all formulated in the early stages of
this study, became prevailing considerations and were complied with dur-
ing the course of the study.

1. All interregional diversions will be recognized and the expected
transfers of water included as a loss to the transferring-out region and
available for use in the transferring-in region.

2. The distribution of water between regions will be made in accord-
ance with existing compacts and legal agreements.

3. Available water allocated under compacts, agreements, or laws but
not presently in beneficial use by the allottee will be available for fu-
ture beneficial use of the allottee (state or other organizational unit).
'his study will rely on appropriate state laws or policies for determina-
tion of priorities of use among competing areas and uses.

4. The ocean should be considered available and plans for its use
as a water resource could be included. Availability to the Upper Colorado
Region would be limited by exchange with other regions.

5. Consideration of water quality will provide sufficient latitude
to permit future growth and full development of water use, provided the
condition of the water does not reflect failure to apply corrective meas-
ures which are physically and economically feasible. These water quality
considerations shall not inhibit application in any way of existing inter-
state compacts or court decrees or intrastate appropriation of water.

6. Importation of water from outside the Pacific Southwest will not
be investigated except for presently authorized projects.

7. The relationships of wild and scenic rivers to land use, water-
shed management, water development, and other functions will be consid-
ered,

0. Maintenance of environmental quality will be given high priority
in planning for the future.

9. Only general consideration will be given to cost-repayment capac-
ity relationships for selection of a plan of water and land development.
he plan will be based essentially upon the reasoned judgment of competent

planners.
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Cooperating Agencies

This report is a cooperative effort of the following States and Fed-
eral agencies.

State of Arizona
ctate of Colorado
State of New Mexico
State of Utah
State of Wyoming
Upper Colorado River Commission
Department of Agriculture
Agricultural Research Service
Forest Service
Economic Research Service
Rural Electrification Administration
Soil Conservation Service
Department of the Army
Corps of Engineers
Department of Commerce
Economic Development Administration
National Weather Service
Department of the Interior
Bureau of Reclamation
Bureau of Outdoor Recreation
Bureau of Sport Fisheries and Wildlife
Bureau of Indian Affairs
Bureau of Land Management
Bureau of Mines
Geological Survey
National Park Service
Environmental Protection Agency
Water Quality Office *
Department of Labor X
Bureau of Employment Security
Department of Transportation
Federal Highway Administration
Federal Power Commission
Department of Health, Education, and Welfare
Public Health Service

Coordination and Administration

The Water Resources Planning Act (P.L. 89-80, July 22, 1965) estab-
lished the Water Resources Council. The President transferred the func-
tions and committee organization of the Inter-Agency Committee on Water

Resources to the Water Resources Council on April 10, 1966. By letter of
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October 10, 1966, the Water Resources Council requested the Pacific South-
west Inter-Agency Committee (PSIAC) to take leadership and coordinate the
comprenensive studies in the Pacific Southwest, including the Upper Colo-
rado Region. PSIAC accepted this responsibility by letter of November 21,
1966. An organization meeting to begin the Upper Colorado Region study
was held on January 31, 1967. The Upper Colorado River Commission was
subsequently designated as the chair agency.

State and Federal agency coordination during the study phase of this
report consisted of correlation and consolidation of basic information,
analyses of present and future water and related land use problems, and
formulation of the framework plan and alternatives. Each participating
agency provided basic data, analyses, and leadership in its special field.
Detailed coordination was accomplished through the use of work groups and
task forces.
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DESCRIPTION OF REGION

Location and Size

The Upper Colorado Region comprises the drainage basin of the Colo-
rado River above Lee Ferry, Arizona, and the Great Divide Basin in south-
entral Wyoming. The region is on the west side of the Continental Divide
and includes parts of Arizona, Colorado, New Mexico, Utah, and Wyoming.
It encompasses an area of 113,496 square miles, including 109,580 square
miles in the Upper Colorado River drainage and 3,916 square miles in the
Great Divide Basin of Wyoming. The region is bounded on the east and north
by mountains forming the Continental Divide and on the west by the Wasatch
Mountains. On the south it opens to the Lower Colorado Region at Lee Ferry
in northern Arizona.

For the purpose of analyzing problems and selecting a framework plan,
the region was divided into three hydrologic subregions comprising the
natural drainage basins of the Colorado River and its two principal tribu-
taries, the Green and San Juan Rivers. These areas are generally indepen-
dent of each other, especially with regard to water and related land use.
Total area of the region by Sut i

o

states and subregions is shown below. Th

e
regions are delineated on the frontispiece map and are discussed in the
folloWfy sections.

'k
sSub-

Area by states and subregions
(Unit--square miles)

New
Subregion Arizona Colorado Mexico Utah Wyoming Total
Green River 10,574 17,066 1/21,020 L8, 660
Upper Main Stem 22,168 4,00k 26,192
San Juan-
Colorado 6,927 5,800 9,740 LG, LT 38,644
Total 6,927 38,542 9,740 37,267 21,020 113,496

1/ Includes Great Divide Basin of 3,Jl0 square miles.

Green River Subregion
The Green River Subregion is located in southwestern Wyoming, north-
western Colorado, and northeastern Utah. It has an area of about 48,660

square miles or about 43 percent of the entire region, and comprises the
entire drainage basin of the Green River and the Great Divide Basin.

Principal tributaries of the Green River are Blacks Fork and Hams Fork in
southwestern Wyoming, Yampa, and ite Rivers on the western slope of the

Continental Divide in northwestern ( orado, d the Price, Duchesne;
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and San Rafael Rivers in eastern Utah. These streams are fed by numerous
headwater lakes. The Great Divide Basin has only one stream with perennial
flow, a few perennial lakes, and numerous intermittent or dry lakes and
streams. It does not contribute to the water resources of the region ex-
cept for a small amount of internal use.

The largest towns in the subregion are Rock Springe and Green River
in Wyoming, Vernal and Price in Utah, and Craig, Steamboat Springs, and
Meeker in Colorado.

The subregion is well served with transportation facilities. Inter-
state 80 crosses the plains of southern Wyoming and U.S. 4O crosses the
northern Colorado and Utah parts of the subregion. 1In addition, Inter-
state 70 passes through the southern part of the subregion in Utah. A net-
work of state highways and local roads connect towns of the area. The main
line of the Union Pacific Railroad crosses southern Wyoming. The main line
of the Denver & Rio Grande Western Railroad passes through Price in Utah,
and a branch line serves Steamboat Springs and Craig in Colorado.

Mineral development is the major industry of the Green River Subre-
gion. 0il and natural gas are of primary importance. Also of major im-
portance are coal, gilsonite, asphalt, and trona (soda ash). Vast
reserves of oil shale are present and offer potential for large future
industrial developments.

Agriculture ranks near mineral production in importance to the local
economy. Agricultural development is centered around livestock produc-
tion, primarily beef cattle and sheep. Because of a short growing season,
crop production is limited largely to small grain, hay, and pasture.
These crops are used as winter livestock feed and complement the vast
areas of public grazing lands administered by the Forest Service and Bu-
reau of Land Management.

Forestry and timber-based industries are a significant segment of
the local economy. Nine million acres of the subregion are forest or wood-
lands and have a direct effect on the local economy. Many of the rural
communities are dependent on the forests for their livelihood through tiie
lumber and wood industries, management and protection of the forests, or
forest recreation.

Recreation is increasingly important to the economy. Large numbers
of vacationers are attracted by the Flaming Gorge National Recreation
Area and the Dinosaur National Monument, as well as by several national
forests and other public lands with outstanding recreational opportuni-
ties. Also popular as recreation spots are numerous state parks, private
developments, and winter sports areas.

6
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Upper Main Stem Subregion

The Upper Main Stem Subregion is the area drained by the Colorado
River and its tributaries above the mouth of Green River. Principal trib-
utaries are the Roaring Fork, Gunnison, and Dolores Rivers. The subregion
has an area of 26,192 square miles, with about 85 percent of the area in
Colorado and the remainder in Utah.

Grand Junction, Montrose, and Glenwood Springs are the principal
towns of the subregion in Colorado. Moab is the only major community in
the Utah portion.

Interstate 70 and the main line of the Denver & Rio Grande Western
Railroad traverse the subregion and provide the principal transportation
routes. A network of state highways and secondary roads also extends
through the area.

Mineral development is the predominant industry of the subregion. The
area is the Nation's chief source of molybdenum and is a major source of
vanadium, uranium, lead, zinc, coal, and gilsonite. Although gold and
silver were the basis for early settlement, production of these metals is
now of secondary importance. Like the Green River Subregion, the Upper
Main Stem Subregion contains vast resecves of 0il shale which offer po-
tentialities for large future industrial developments.

In the Upper Main Stem Subregion, as in the Green River Subregion,
agriculture centers around livestock production and production of live-
stock feede on irrigated lands to complement the large areas of range-
land. There is somewhat more diversification of crops in the Upper Main
Stem Subregion, however, with some major land areas devoted to sugar
beets, beans, potatoes, table vegetables, and fruit. This diversifica-
tion is made possible by climatic and topographic conditions which create
favorable air drainage and minimize frost damage.

The subregion contains numerous recreational areas of national sig-
nificance. These include several national forests, the Rocky Mountain
National Park and a part of the Canyonlands National Park, the Shadow
Mountain and Curecanti National Recreation Areas, and the Black Canyon
of the Gunnison, Colorado, and Arches National Monuments. Also the area
contains such noted resort areas as Aspen and Vail as well as many pop-
ular smaller resorts on both public and private land.

San Juan-Colorado Subregion

The San Juan~Colorado Subregion 1is the area drained by the Colo-
rado River and its tributaries between the mouth of the Green River and
Lee Ferry, Arizona. The largest of the tributary streams 1is the San
Juan River which heads on the western slope of the Continental Divide
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in southwestern Colorado. Three small tributaries are Dirty Devil, Esca-
lante, and Paria Rivers which drain a portion of the eastern slope of the
Wasatch Plateau in Utah. The subregion includes portions of Utah, New
Mexico, Arizona, and Colorado. It has a total area of about 38,644 square
miles, 34 percent of the Upper Colorado Region.

The largest towns of the subregion are Durango and Cortez in Colo-
rado, Monticello and Blanding in Utah, and Farmington in New Mexico.
Page at Glen Canyon Dam is the only community of significant size in the
Arizona portion of the subregion. Most of the remaining Arizona portion
is in the Navajo Indian Reservation.

The subregion is served by U.S. Highways 8k, 89, 160, 164, 550, and
666 and by an extensive system of state highways and secondary roads.

Mining and agriculture form the economic base for the San Juan-
Colorado Subregion. The agricultural development is similar to that of
the Upper Main Stem Subregion with most of the cropland devoted to live-
stock feeds but with production of diversified market crops on lands
with favorable air drainage. The main market crops are fruit, vegetables,
and dry beans. 0il, natural gas, and coal are the most important minerals
produced. There is also a significant production of vanadium and uranium.
Gold, silver, and associated minerals are produced, but their importance
has declined considerably from the boom production of the early settlement
days.

Recreation and associated industries contribute substantially to the
local and region economy. The San Juan Mountains, known as the "American
Alps," are renowned for their scenic beauty and recreational opportuni-
ties and attract vacationers from throughout the country. The subregion
also is noted for its national forest and for its national parks and
monuments, many of which preserve prehistoric Indian ruins. It contains
Bryce Canyon and Mesa Verde National Parks and the major part of Canyon-
lands National Park. Also, it includes nine national monuments--Yucca
House, Navajo, Capitol Reef, Rainbow Bridge, Canyon de Chelly, Natural
Bridges, Hovenweep, Aztec Ruins, and Chaco Canyon. Also notable in the
subregion are the Glen Canyon National Recreation Area and the "Four
Corners," the only point in the United States where four states join.
Many recreational facilities are provided on the public domain and by
state, local, and private developments.

Economic subregions

In addition to the three hydrologic subregions described above, the
region was divided into three economic subregions for use in economic
analyses. These subregions are similar to the hydrologic subregions but
are defined by county lines rather than by river drainage. This simpli-
fied the collection of statistical data for the economic analyses which
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are available by counties. The differences in boundaries necessarily
cause some variations in the statistical data for the economic and hydro-
logic subregions, but these are generally small.

Historx

The prehistory of the region spans the first 11,000 years and it is
anticipated that earlier evidences of the presence of man may be found.
The Lithic Stage commenced about 9,000 B.C. and is characterized by
finely chipped Clovis Fluted projectile points, the well-known Folsom
points, and the delicately flaked leaf-shaped Eden and Angostura points.
Man subsisted on big game hunting during this period. The Archaic Stage,
which dates from about 2,000 B.C., followed. Artifacts indicate man had
adapted to a hunting and plant-gathering subsistence in a harsh desert
and semiarid environment. During the Archaic Stage, man began to special-
ize into regionally identifiable cultural groupings out of which the later
period and better-known Anasazi and Fremont cultures emerged. The Anasazi
culture, which ranges from the fifth to the 1ll4th century, A.D., is known
for impressive achievements in architecture, ceramics, and horticulture
and had a highly developed religious system.

There is a discontinuity between the prehistoric cultures and the In- 1
dian populations existing at the time the first European explorers entered

the Region. Navajos, situated in the southern portion of the region, are
latecomers who arrived during the last 500 years.

In 1869 Major John Wesley Powell explored 500 miles of the Colorado
River system from Green River, Wyoming, to the mouth of the Virgin River
within the present area of Lake Mead. Powell's studies and recommenda-
tions were the first and for many years the most significant in shaping
policy and legislation for adapting the arid lands of the West to agri-
culture.

One of the first permanent settlements was the fort built by Antoine
Robidou in 1832 near the confluence of the Uinta and Duchesne Rivers in
the Green River Subregion. John Robertson established a trading post on
Blacks Fork about 1834 and induced Jim Bridger to settle nearby along the
immigrant trail to Oregon and later to California. Fort Bridger became
an important resupply point for the Mormon pioneers in 1847 and succeed-
ing years and for California-bound travelers following the gold discovery j
of 18La.

Gold attracted early prospectors and miners to the region. It was
discovered near Breckenridge, Colorado, in 1859, and numerous placer
mines quickly flourished. Other gold and silver strikes followed. Dur-
ing the next few years there was considerable development throughout the
Colorado part of the region and the population increased rapidly.
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Settlement was confined at first to mining camps in the upper reaches
of the rivers and to limited agricultural areas that developed to supply
the nearby camps and the travelers on the overland trails to the West.
With the decline of mining enterprises, agriculture became the basic in-
dustry of the region. Many miners, disappointed in their search for gold
and silver, turned to stockraising and the growing of crops as a means
of livelihood. Towns and cities were developed mainly near farms and mines
and at important railroad points. Statehood was achieved by Colorado in
1876, Wyoming in 1890, Utah in 1896, and New Mexico and Arizona in 1912.

Development

The Mormon pioneers early established the pattern of small agricul-
tural communities along river valleys where the more favorable farming
land could be cultivated and irrigated and where 1livestock could be
grazed on nearby forest and rangelands. The livestock industry soon be-
came an important sector of the agricultural economy and remains today as
a major industry in most of the region.

It was soon found that irrigation was essential to successful crop
production in most parts of the region. The rate of irrigation develop-
ment was slow, however, because of difficult construction methods and
generally low crop values. By 1900 most of the readily available sources
of irrigation water had been developed by private individuals and small
irrigation companies. Shortly after the turn of the century the first Ped-

eral reclamation projects were undertaken in the region and these have
been the nuclel around which today's larger farming communities and trading
enters nave evolved. There are now numerous Federal projects throughout
the region, many of which provide stability to former private developments
by providing supplemental water and eliminating water supply shortages dur-

ing periods of deficient streamflows.

The early history of the region has its roots in the mining industry.
As has already been mentioned, the discovery of gold and other precious
metals led to an influx of prospectors and miners and the establishment of
numerous early settlements. Mining activity and commercial requirements
of the booming populations associated with the industry attracted the
early railroad development. Even the construction of the Union Pacific
was partially based on the influences of gold and silver discoveries in
California and Nevada in the mid-1800's. Similar discoveries in the Colo-
rado Rockies and the desperate need for transportation to the mining camps
led to the construction of a great network of railroads, mostly narrow
gage to cope with the mountain conditions. These in turn produced a de-
mand for wood for railroad ties and bridge timbers and for fuel. Coal
replaced wood as a domestic and industrial fuel source and led to the
coal mining industries of Colorado, Utah, and Wyoming.
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In the late 1800's and early 1900's the growing populations, both
within the region and in the adjacent metropolitan areas, provided an ex-
panding coal market for heating and industrial uses. For a time coal pro-
duction was of major economic importance. After World War II the substi-
tution of gas for coal as a fuel and the adoption of diesel power on the
railroads caused a major decline 1in coal mining. Towns such as Rock
Springs in Wyoming, Price and nearby mining towns in Utah, and similar
areas scattered through the Colorado part of the region suffered heavy
economic displacements and loss of employment that led to distress that
only now is beginning to moderate. The decline in coal production was
precipitous and many mines, even whole camps and towns, were closed and
abandoned. The trend has been reversed in recent years as demands in-
crease for coal for the generation of thermoelectric power. Soaring de-
mands for electric power have recently led to the development of strip-
mining techniques and the construction of mine-mouth powerplants. These
have resulted in increased coal production but with only little recovery
of coal mining employment.

Mining of molybdenum in western Colorado was started during World
War I. Production grew rapidly and now about half of the free world's
rroduction is obtained from the area.

Uranium-vanadium deposits have been mined sporadically since about
the turn of the century. Exploration and mining boomed during and fol-
lowing World War II with the development of atomic fission and the de-
mands for atomic energy. At that time the Government was essentially
the only customer, and exploration and production were slowed when sup-
plies exceeded the demands. Since 1965 a new boom has been taking place
to meet the needs of power producers who have been ordering increasing
numbers of nuclear-fueled generators. While surface outcroppings were
well explored in the earlier boom, extensive drilling is now being under-
taken by larger companies. Radiocactive mineral deposits in the region
are among the greatest known in the world today.

Production of o0il and gas in the region dates from the early 1900's.
Petroleum booms came with the discovery of the Rangely field in western
Colorado in the 1940's and the Creater Aneth field in southeastern Utah
in the late 1950's. Activity in exploration has tapered off in recent
years with the drilling of many unsuccessful wildcat wells.

Timber harvesting began with the early settlers who produced lumber
for home and business construction, rail ties, mine props, fuel wood,
and poles. During the period 1868-1905 several million railroad ties
were cut for the Union Pacific Railroad. The accessibility and abundance
of this forest product were major factors in the completion of the trans-
continental railroad and its subsequent expansion to the early settle-
ments of the region. In recent years, with new methods of utilization
and processing, uses for the local timber resources have been greatly
expanded and timber has become of major importance to the local economy.

Lol
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The wood is now used in the manufacture of a variety of products such as
plywood, mouldings, specialty paneling, treated posts and poles, excel-
sior, boxes, pulp chips, and matches.

Impetus to hydroelectric power generation was given by the mineral
industry. The first hydroelectric development was at Aspen, Colorado,
in 1885. In 1891 the Ames Plant, located in the upper portion of the
Dolores drainage in Colorado, was among the first hydrcelectric plants
to transmit alternating current at high voltage. As the region became
settled and the need for electricity grew, several small hydroelectric
plants were built. As of December 1965, 16 of these small plants, with
a total installed capacity of about 76,000 kilowatts, were operating in
the region.

It was not until the 1950's that steam-electric power production had
significant growth. In 1950 only six small steam-electric plants with an
installed capacity of about 56,020 kilowatts were operated by utilities.
By 1960 five additional steam-electric plants had been built, bringing
the capacity to about 400,000 kilowatts. In the 5 years preceding Decem-
ber 1965, the installed capacity was increased by 233 percent to 1,335,000
kilowatts as large steam-electric units were built at the Four Corners
(New Mexico), Hayden (Colorado), and Naughton (Wyoming) plants. These
plants were located primarily to take advantage of the availability of
low-cost coal. Most of their output is exported to load centers outside
the region.

It was also in the 1950's that the Colorado River Storage Project and
Participating Projects were authorized by the Congress. Primarily for wa-
ter conservation, the development was aided financially by the addition
of hydroelectric power generating units at several reservoirs constructed
under the authorization. By December 1965, 820,500 kilowatts of generat-
ing capacity had been installed at the Glen Canyon and Flaming Gorge Fower-
plants. By December 1968 the capacity had reached 1,128,000 kilowatts
with the addition of capacity at the Glen Canyon Powerplant and installa-
tion of the Blue Mesa and Fontenelle Powerplants. The Glen Canyon, Flam-
ing Gorge, and Blue Mesa Plants are parts of the Colorado River Storage
Project in Arizona, Utah, and Colorado, respectively, while the Fontenelle
Plant is part of the Seedskadee Participating Project in Wyoming. By 1968
plants of the storage project and participating projects comprised about
93 percent of the total hydroelectric power capacity then operating in the
region. At the present time most of the power generated at federally
owned plants is exported from the region. These exports will continue
until load growth in the region itself makes power generated there salable.

The region has attracted many nonresidents to enjoy hunting, fishing,
and other recreational opportunities. These visitors have made a major
contribution to the region's economy.
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River system per annum. It further establishes the obligation of Colo-
rado, New Mexico, Utah, and Wyoming, designated States of the upper divi-
sion, not to cause the flow of the river at Lee Ferry to be depleted
below an aggregate of 75 million acre-feet for any period of 10 consecu-
tive years.

The Mexican Water Treaty defines the rights of Mexico to the use
of water from the Colorado River system. It guarantees the delivery of
1,500,000 acre-feet of Colorado River water annually from the United
States to Mexico.

By the Upper Colorado River Basin Compact the use of water appor-
tioned to the Upper Basin 1is divided among the Upper Basin States and
principles are established to govern deliveries of water to meet the
Lee Ferry flow obligations. By the compact, Arizona is granted the con-
sumptive use of 50,000 acre-feet of water a year and the other States
are each apportioned a percentage of the remaining consumptive use as fol-
lows: Colorado 51.75 percent, New Mexico 11.25 percent, Utah 23 percent,
and Wyoming 14 percent.

The guality of surface water generally is very good 1in the Upper
Colorado Region and except in a few areas is satisfactory for irrigation,
livestock watering, recreation, and for municipal and industrial purposes.
The average concentration of dissolved solids is generally less than 100
mg./1l. in streams near the mountains. The weighted average concentration
does not exceed 500 mg./l. in most main streams and their principal trib-
utaries except in some lower reaches where concentrations occasionally may
be as high as 3,000 mg./l. Water in the lower reaches of the main stre
is classified as very hard. The quality of ground water varies widely b
overall it is not as good as that of the surface water.
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Extensive outdoor recreational use is made of both public and pri-
vate lands year-round. Recreational areas available to the public in-
clude the national forests, national parks and monuments, wilderness or
primitive areas, and public domain lands as well as many state, local,
and private developments.

The People

The Upper Colorado Region is sparsely populated. In 1965 the popu-
lation of the economic subregions was about 337,000 and the average den-
sity was about three persons per square mile compared with a national
average of 6h.

On the basis of estimates for 1965 only two communities of the re-
gion have populations of more than 20,000--Grand Junction, Colorado, with
22,400 and Farmington, New Mexico, with 21,000. The next largest towns
are Durango, Colorado, with a population of 11,200 and Rock Springs, Wyo-
ming, with 10,300. All of the other communities have populations of less
than 10,000. Only about 37 percent of the residents live in towns with
populations of more than 2,500 inhabitants and the remainder are in rural
areas.

In 1960 males outnumbered females in every age group except 20 to 39.
Forty-eight percent of the people were age 20 to 64. At the extremes of
the range were UL percent of the population under 19 years of age with 8
percent of the population 65 and older.

Educational attainment of the people age 25 and over compared quite
favorably with that of their counterparts in the Nation at large. In each
subregion for both 1950 and 1960 the median number of school years com-
pleted by both males and females exceeded the national levels of accom-
plishment.

Approximately 69,000 Apache, Navajo, and Ute Indians reside in the
region.




PART III

PRESENT STATUS OF DEVELOPMENT (1965)

This part summarizes the 1965 base year level of water and related

land utilization, management, and development. The principal uses of wa-
ter and land are presented and the major economic activity discussed.

The agricultural base in the region is primarily a cow-calf and sheep
enterprise utilizing 1.5 million acres of irrigated and dryland feed crops
and o0 million acres of Federal and private grazing land. Also marketed are
cash crops from 50,000 acres, such as fruit, sugar beets, Moravian malting
barley, and vegetables. Dry beans and wheat are also grown as cash crops
on 301,000 acres of both dry and irrigated farms. Presently 124,000 acres
of irrigated land are idle and 185,000 acres of dry cropland are not
cropped annually.

Industrial development in the basin represents a substantial part of
local economic activity. Remote location, limited supply of labor, and
unavailability of capital resources have affected growth. Petroleum, mo-
lybdenum, coal, uranium, and trona dominate present production and value
in the mineral industry. Thermal-electric power generation utilizing lo-
cal coal resources has an installed capacity of 1,335 megawatts. Timber
products harvested in 1965 amounted to 53 million cubic feet, of which
about half,or 311 million board feet, was sawtimber.

The region is part of one of America's outstanding recreation and
tourist areas in a quality environment setting. Abundant fishing and
Y £ £
hunting exist for both residents and nonresidents.

Main-stem storage development provides 33 million acre-feet of stor-
age regulation to meet outflow requirements from the region and allow
for regional development. These facilities include 1,300 megawatts of in-
stalled capacity for hydroelectric power and have a large potential for

water-based recreation.

1965 Water Development

The total water supply, which assumes no depletion by man's activi-

ties, averages 14.8% million acre-feet annually based upon the period
1914-65. i ion and evaporation from reservoirs on the main
stem of ¢ ar for long-term average or normalized conditions
ere 3.4 t. The chart following page 24 depicts the
1965 normalized flow and depletions. Tables 1 and 2, page 2%, show a
breakdown of the depletion by subregion and states for the various uses.
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UPPER COLORADO REGION

WATER SUPPLY (1914-1965),
ON-SITE DEPLETIONS & OUTFLOW FOR 1965

(In Thousands of Acre Feer)

ON-SITE DEPLETIONS
14872
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| 12,500

OUTFLOW 1008
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COLORADO RIVER

| 5,000

11,421

OUTFLOW AT LEE FERRY

_ 3,45l
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Quality of water at the upper reaches near mountain divides is ex-
cellent; downstream the quality is degraded as the result of hydrologic,
geologic, and man-made influences. The average total dissolved solids of
the Colorado River at Lees Ferry, Arizona, was 586 parts per million for
1941 to 1966, adjusted to present conditions of development.

Some problems occur because of existing waterborne diseases, improper
treatment of water and solid waste, radiological hazards, mosquitoes, and
air pollution.

Flood control measures in operation consisted of flood control stor-
age of about 1.2 million acre-feet and multiple-use land treatment mea-
sures on 1.8 million acres of watershed area. Substantial additional bene-
ficial effects accrue from other reservoirs not operated specifically for
flood control.

1965 Land Ownership and Use

About two-thirds of the land was owned or administered by Federal and
state governments, as illustrated by the chart entitled "Land Ownership
and Administrative Status, 1965."

There are 72.6 million acres, or 113,496 square miles, in the region.
Multiple land use in 1965, with concurrent uses on some land, was as fol-

lows.

Multiple land uses--1,000 acres

Cropland and pasture Wilderness, natural,
Irrigated 1,622 historic, and cultural 2,636
Dry - ©03
Livestock grazing 60,442 Developed mineral
production 37
Tirber productionl/ 9,419 Developed fish and
wildlife 294
Urban and industrial 331 Military 114
Transportation and
utilities 598 Classified watersheds 258
Developed recrea'ion ol Water area (4O acres or more) Los5

L/ Fconomic subregions-~-other figures hydrologic subregions.
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Population

ted )O
ions). Populat

are indicated below. Thus the populati
to 1965 but from 1960 to 1965 decrease
'he overall growth rate from 1940 to 1

about a fifth of the rate for

ds vary widely by subregions.
opulation was about san

s
1 1940 to 1950 and thetr
the Upper Main Stem Economic o
to 1965. In the San Juan-Colorado n y
declined slightly from 1940 to 1950 and then s_ru!'ied up 74 percent fror
950 to 1960. There was a slight decline from 1960 5

g f« =

Population

Economic Year
Subregior nl/ 1950 1950 1960 1965 (Est.

Green River 103,199 110,460

Upper Main Stem 105,099 109,060

San Juan-Colorado 63,237 61, n?-‘;
fotal 2159530 201,115
1/ The population for 1965 was 366,0: 9 in

T < o
Employment

The regional employment in 1965 totaled 111,390,

the population, as compared with employment totals of i
111,642 recorded in the census years 1940, 1950, and 1¢ ive
(Table 3). While there was relatively little C’CLL_e in the total employ-

ment over the 1960-65 period, many of the individual industries during the
period experienced significant shifts in their vclqviv= Dositions. 0V-
ernment, services, trade, and finance-insurance-real es substan-
tial increases in their percentage share of the region' vﬂ?lO}TW:ﬁ
Nominal increases or declines were experienced by the
categories.

industry

At h the region is historically i1 \rea,
by 1965 Ole:ﬂp and retail trade, service 1eS, OV-
ernment accounted for over half the total

:\;'r"rc,xl‘:.: try em n dropped fro 2 pel ) ‘
otal in 19 to 11.5 percent in 1905, pr i us increa
in effic hrou farm consolidatio 1 ot -
nological i ions.




PART IIIX PRESENT STATUS OF DEVELOPMENT

Table 3 - Population, employment, and participation
rate, 1940-1965
Upper Colorado Region

1940 1950 1960 1965
Population 271,535 281,154 338,051 336,929
Total employment 79,181 95,717 111,642 111,390 :
Participation rate (employment/
population) 0.292 0.34%0 0.330 0.331

Employment by Industry

Agriculture, forestry, and fisheries 30,280 26,832 15,679 12,793

Mining 10,399 12,956 15,735 13,495
Contract construction 4,097 6,496 9,560 7,795
Manufacturing
Food and kindred products 767 890 1,481 1,482
Lumber and wood products 800 1,100 1,318 1,970
Printing and publishing 439 634 928 824
Other and miscellaneous 1,432 15,815 2,366 1,887
Transportation, communication, and
other public utilities S8 9,588 9,926 ), 884
Wholesale and retail trade 9,949 14,907 23S 22,631
Finance, insurance, and real
estate 851 1 g5k 2,813 3,216
Services
Lodging and personal 2,621 3,358 4,736 5,719
Business and repair 1,594 2,590 2,700 2,66€
Intertainment and recreation 565 759 889 1560
Private households 1,693 L 3TT 2,343 2,338
Medical, educational, and other
professional services 5,305 7,627 14,198 16,650

Government 2,665 3,834 55595 6,540




Mining employment increased 2 percent annually until 1960, pr
bally due to increased oil, gas, and uranium activity. The last 5 year

Y
employment decreased because of increased productivity per man-hour and
general curtailment of uranium operations.

Yy

A surprising percentage of the total employment is the wholesale and
retall trade; however, the increased employment is due primarily to the
large number of part-time and family workers employed by trade establish-
ments. The relative importance of services has increased persistently at
the annual rate of 3.0 percent.

Personal income

Personal income represents a composite of all wage and salary pay-
ments, proprietors' income, property income, and transfer payments re-
ceived by residents of an area during a specific time period, computed
prior to the deduction of income and other direct personal taxes but af-
ter deduction of individual contributions to government retirement and
soclal insurance programs. The bulk of the personal income received is
derived from the sale of productive services, i.e., wage and salary pay-
ments, proprietors' income, and property income.

Estimates of real personal income (1965 dollars) for the region, both
total and per capita, are tabulated below for selected years between 1940
and 1965. As a whole, total personal income increased from approximately
$260 million in 1940 to about $730 million in 1965.

Personal income,l/ 1940-65
Upper Colorado Region

ireen Upper San Juan- Upper
River Main Stem ‘olorado ‘olorado
Subregion Subregion Subregion Region

et o> L

—_

1940
lotal ($1,000) 104,146 108,627 L7,602 260,375
Per capita 1,007 1,027 750 95¢

1950
lrotal ($1,000) 164,564 154,826 (6,650 396,040
Per capits 1,484 1,419 i 23 1,405

1959
Fotal ($1,000) 192,671 230, 787 181,797 055200
N 3 . 15 , C \
Per capita 1,92 1,848 1,479 L0339

' O
lotal 51 .000 Rl 4 333,5 183+ 3 ele)
er capita ? 119 y 4 3Y 1,641 5 L

1/ 1965 dollars.
S— ——
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Value added for selected .
(Unit--million dollars)

ireen
River

Subregion Subregion Subregion

Producing industries
Agriculture 29.5
Forestry 2.0 2 2.4
Mining 101.3 L7.9 '
Manufacturing 5.6 19.5 .5
Noncommodity-producing
industries 92.6 1710 111.7

l'o complete the measurement of regional accounts in terms of broad
I3 ries of the economy, the gross regional product was estimated for
1965 and is tabulated below. In accordance with methods used for 75

mating national accounts, gross gional produ R
) personal c

3= 1S Thne sum

~

0 @

e

major expenditure components: (1) 5 tive expenditures,
P = v h %
(2) government purchases of good » \3) gross private inve

S S
/ 3 f 3 7 .
ment, and (4) net export of goods and services.

N -

ana services
=

0ss regional produet, 1965,

pper Colorado Region
(Unit--million dollars

;reen River Subregion 350.
Upper Main Stem Subregion 409.0

an Juan-Colorado Subregion 322.7

Region 1,142.3

'ne value of imports for each subregion is
Subregion $494.9 million, Upper Main Stem Subregio
the San Juan-Colorado Subregion $444.1 million.
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later
In order to ascertain the amount of water remaining over and above
esent (1965) uses, reconstruction of present modified flows was accom-
ished in each of the three subregions for the study period 1914 to
55 the premise being that the general hydrologic conditions of that
riod might reasonably be expected to reoccur in the future.

'f

4

s lr—"t} ]
f'D

lhe 1914-65 study period was selected as the longest period for

ich reliable records were generally available in the region The pro-
edure is one of adding to the historic anmual flows at the outflow

ints of each subregion past annual depletions, the result being vi

1YY=

gin or undepleted annual outflows. Then, assuming that all present uses
in effect throughout the 1914-65 period, the present (1965) normal-
ized use in the subregion was deducted from the virgin flow, the result
being the present (1965) modified flow. In each subregion the studies
reflect the use of waters produced locally within the subregion. In other
words, the flows of the Green River and the Colorado River at their c
fluence are not considered a local inflow to the San Juan-Colorado
ion. The data from the three subregions can thus be summed up to
! ‘espective results at Lee Ferry, the outlet of the total

} uiy no attempt has been made to account for changes or differ-
ences in natural losses, sometimes referred to as "salvage." A consider-
able amount of such salvage water, however, is accounted for in the com-
putation of reservoir losses in the Main Stem reservoirs.

()

(@4

Water supply available in 1965,

Jpper Colorado Hcglon
(Unit--1,000 acre-feet)
ireen Upper sSan Juan- pper
River Main Stem Volorado ‘olorado
Subregion Subregion Subregion Region
irgin water supply (1914-65) 5,460 6,806 2,60t 14, ¢

Level of depletions (196° 193 1,397 418

5
Y 1
DA ed 1O LY L
exclu -

Dora b, L s409 ! 1.2 ,0f
alin=ste re evapora-
tion normalized (1% . L% & &k
1 1 11 1
slaua.l 1 e ot 1 sl .
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The availability of this water for future use is limited by physical
conditions i'cl“dl'f the availability of water at or near proposed uses.
Other constraints clude institutional regulations ~1c“ must recogni
compacts and water lnws, patterns of use w;;cg ic ine the extent of
storage regulation required, and economic conside mpacts

p,

A.Na 1mpacts.

The maximum recoverable ground water in the u
ated at 17 million acre-feet; because of poor pe Ty, (
ional 98 million acre-feet is not readily availa ulc nly 132,000 acre-
feet was pumped in 1965. Economics and water quality considerations may
limit large-scale developments in the future.

Land

All of the 72.6 million acres (including water surface area) are
presently being used for one or more purposes. Lands presen ly suitable
and avallahle for development under the multiple-use concept are (1)
grazing lands - 54.6 million acres; (2) commercial timber production -
9.4 million acres; (3) 1.6 million irrigated acres present, plus 7 mil-
lion acres potentially irrigable without considering water development;
(4) dry cropland - 603,000 acres; (5) sufficient amounts, although not
fully inventoried, for wilderness, primitive, outstanding national, his-
toric, cultural, and scenic rivers; (6) urban, industrial, tra uov‘x’wo;,
and utilities; (7) developed recreation, fish and wildlife; ar ‘ i
veloped minerals. About 41 million acres have been identi“iﬂ‘ as Y
habitat for wildlife. Nearly all public land is available for extensive
use as undeveloped recreation and hunting areas.

Other Resources

Agriculture

[f an economic water supply can be obtained, poter 31 s for ir-
million acres of : -thi xist-
need additio: ion. Irrigated
be increased 1pplems ] LGer;
; ----- ,,“S‘ 4 v 3§ (\\‘
pr ces.
) l.1 £ s\ ) ! s 1810 e ! ‘ ‘
(O ¢ Q8¢ LCTE IS D sy 1 TO "1 Ml
e increased b; mpro ultural
oved varieties, conservi 5011 ) e s
1 reduci ro e







A ,,ﬂan,e:;‘».wy
AT AR

. e




kb

ory
rona
e

ya
.
q .




g )
o

R i




PART IV

lable 4 - Principal mineral resources, Upper Colorado Regio!

RESOURCE AVAILABILITY

Resource

Quantity Location and Remarks

sandstoue

phosphate rock

Thorite

ftelium

Gilsonite

Bitumen

127,000 tons

175,000 tons

Mostly San Juan-Colora
Green River, very low grade
240,000 tons Exploitable within uranium deposits

3.900 tons Upper Main Stem

41 9illion cu. ft. 2/3 Green River, 1/3 San Juan-
Colorado

36 million tons Green River

15 million barrels 00 percent Green River;
40 percent San Juan-Colorado

1.5 million tons )
2.5 million tons )
million tons )
)
)

llion ounces
2 million ounces

i

5 million tons 65 percent iron, Upper Main Stem

1lion tons ly Upper in Stem, tungsten
byproduct.
,850 million tons Mostly Green River

260 million tons Minable by conventione

County, Colorado

0.7 billion barrels Mostly in Green River

103 trillion cus fhe

141 billion tons Widely di:

2 trillion barrels of land in

1 Utal

15 billion barrels Primarily in Utal







PART V

REGIONAL NEFDS AND DEMANDS

The regional needs and demands are based primarily on the regional
interpretation of the projections for the target years 1980, 2000, and
2020, prepared by Office of Business Economics, Department of Commerce,
and Economic Research Service, Department of Agriculture (OBERS). Among
these projections were population, employment, and the production of
agricultural and other commodities to meet demands within the region and
to supply a portion of national needs. Several segments of the OBERS
projections were adjusted to represent local conditions. These included
utilizing available feed and forage crops, timber products, producing
minerals and power to meet regional and export needs, accommodating rec-
reation and fish and wildlife needs, and interregional water export.

Problems related to watershed protection, flood control, water qual-
ity, pollution control, health factors, maintaining a gquality environment,
and other needs associated with production, are described.

These projected developments result in requirements for water and as-
sociated land resources. Water thus becomes the primary index for devel-
opment of the regional plans.

Population

The population of the region is projected to reach 680,000 by 2020,
as shown in the following tabulation. This included the 1968 OBE pro-
jections with the hydrologic portion of Arizona added because of its im-
pact on the San Juan area.

Subregion and states 1965 1980 2000 2020

March 1968 OBE projections with Arizona portion added
(Fconomic subregions other than Arizona)

Green River 100,579 107,100 124,400 151,200
Upper Main Stem 136,725 142,900 171,400 204,200
San Juan-Colorado 128,725 176,200 21,900 324,800

Region 366,029 426,200 537 TOO 680,200
Arizona 29,100 41,700 52,300 64,300
‘olorado 186,450 205,400 252,800 313,900
New Mexico 46,600 65,000 95,000 125,000
Utah 65,100 4,500 9k ,100 12",100
Wyoming 38,779 39,600 43 4, 500 52,900

Region 366,029 126,200 53'(, (V0 600, 200
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PART V REGIONAL NEEDS AND DEMANDS

Projected Requirements

Requirements for food and fiber, industrial commodities, and
goods and services are described under agricultural and industrial pro-
jections.

Agricultural projections

Feed crop projections produced on irrigated and dry cropland an
rangeland, including hay, field grains, and silage, have been mod
and pasture, range, and native hay added--to utilize available
to produce livestock and livestock products consistent with
projections. Timber production reflects the region potential
tained yield basis but is not OBERS projections. A summary
for these comnodities and other food crops is shown below.

Agricultural
commodities Units 1965 1980 200( 2020
Beef Mil. lbs. 2073 282.1 3756 Lo2.9
Pork Mil. lbs. 240 TabH 20 2.6
Lamb and mutton Mil. lbs. 87.7 92.0 122.0 159:9
Wool Mil. 1lbs. 185 1310 il 22.8
' Milk Mil. 1lbs. 192.7 348.2 h53.6 585.6
Farm chickens Mil. 1lbs. 05 0.9 [ 1.4
Eggs Million 36.0 43.5 S i3

Feed crops

Hay 1,000 tons 1,168.1 1.418.3 1,750.9 2,
Feed grain 1;000 bu. U417.0 Tl G 1 8,350.3 ), 2F
Silage 1,000 tons Loo.1 $1.0.0 882.0 Lo
Pasture and range 1,000 AUM's 7,737.0 8,681.2 10,594.6 1147

Other crops

Barley (Moravian) 1,000 bu. 750.0 1,549.0 2,646.0

Wheat 1,000 bu. 359(6+0 55250.0 5,919.0

Orchard 1,000 tons 80.0 108.0 144.0

Sugar beets 1,000 tons 1725 3610 5650 625,

Dry beans 1,000 cwt. 765.0 8350 929.0 1,026.0

Truck crops 1,000 cwt. 291.0 381.0 500.0 620.C

Potatoes 1,000 cwt. 397.8 L463.8 552.0 640.0
Timber Mil. cu. ft. 530 L70 b 285.8 34O,

i
Industrial projections
The principal industrial activity projected is mining and processi

of minerals and production of electric power.

L8




Minerals

Projected value of the minerals nee

.
|9

billion. The bulk of developmen
molybdenum, and trona production.
much uranium and oil shale will replace
ficult to predict. O0il shale and other

projected as needs under regionally

s
il

not

Electric Power

A tremendous
meet projected local and export needs.
produced will be exported to the Pacific
California, Lower Colorado Bas

in,

will be for petroleum, uranium,
Mineral-fuels interaction,

increase of electric energy production is reguired

and east of the Rocky

ded will quadruple to over

10h
AC11

ig

petroleum and coal,
synthetic fuel developm

interpreted OBERS.

toO
Over 80 percent of the energy
Northwest, Great Basin, Southern
Mountains.

Location of use

Type of generation

Year Local use Export

O
o

Steam Hydro

Installed capacity

in megawatts

Qi o y -~ ) \ , ~
1980 i/l,juw 13,400 l;,huu 1,300 14,70
2000 1/3,900 39,500 42,100 1,300 43 ,L4C
2020 1/7,900 35,500 42,100 1,300 43, 40¢

Generation in million kilowatt hours

1980 5,770 T 517 5,900 103 ,47C
2000 18,200 282, T 5,400 300,92
2020 36,0 237,320 5,300 273,720

1/ Includes 20 percent reserve.

Other needs

Associated production and protection needs include land management,

watershed management, flood control, irrigation and drainage, recreation,

fish and wildlife, and water quality.

Land Management

Improved management and structural
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