/AD=A0&3 934

UNCLASSIFIED

GREAT BASIN REGION STATE-FEDERAL INTERAGENCY GROUP F/6 8/6
G6REAT BASIN REGION COMPREHENSIVE FRAMEWORK STUDY. APPENDIX XVII==ETC(U)

JUN 71




o i
i s
2 s s




GENERAL PROGRAM @

<

op AND ALTERNATIVES

A APPENDIX XVIII

< GREAT BASIN REGION

o COMPREHENSIVE FRAMEWORK STUDY

£2

= 0 Oy N\

COLORADO

E ARIZONA NEW MEXICO
b
(S
L
enad
-
= RYGINAL COMTAINS COKOR PLATES: ALL DO
o RCPRODUCTAONS WILK BE IN BLACK AND E
-
L

PREPARED UNDER THE DIRECTION OF
. PACIFIC ST INTER-AGENCY
COMMITTEE , WATER RESOURCES COUNCIL

%




+

GENERAL PROGRAM AND ALTERNATIVES

Appendix XVIII

This appendix was prepared by the General Programs and Alterna-
tives Work Group of the Great Basin Region State-Federal Interagency

Group.

Work Group Members and Alternates

Name

John Bradshaw, Chairman

W. Earl Rhinehart, Alternate to 5/15/71

Harold T. Brown, Alternate
Kenneth G. Bateman

Earl M. Bay

Orrin D. Beckwith

James G. Christensen

Cyrus K. Dam

Thomas E. Eakin

Wayne T. Haas

Robert H. Hagen

George C. Hastings

Richard J. Vasquez, Alternate
Peter J. Hutchison

Ray R. Huxtable

James W. Long

Robert Miller

Dee R. Ritchie

John N, Russiff

Max Nielson, Alternate
Robert W. Scott

Albert V. Soukup & Jack Hoffbuhr
Robert C. Van Etten

B. J. Vasey

Rodney J. Vissia

Lynn W. Wilkes

Edward K. Wiscombe

Arnold W. Zimmerman

Agency Affiliation

Soil Conservation Service

Soil Conservation Service

Soil Comservation Service

Bureau of Reclamation

Bureau of Reclamation

Bureau of Outdoor Recreation

State of Utah

Federal Power Commission

U. S. Geological Survey

State of Idaho

Environmental Protection Agency

Bureau of Reclamation

Corps of Engineers

State of Wyoming

Soil Conservation Service

Bureau of Indian Affairs

Bureau of Mines

U. S. Forest Service

Bureau of Land Management

Bureau of Land Management

Bureau of Sport Fisheries
and Wildlife

Public Health Service

Bureau of Qutdoor Recreation

State of Nevada

Bureau of Reclamation

Economic Research Service

Bureau of Reclamation

Corps of Engineers

Additional Report Preparation Task Force Members

Ethan Axtmann
Marcus Cooley
William Durrant
Lee J. McQuivey
James Dean Maxwell
Gail Moore

Alan Robertson
Bruce Scott
Loren J. Spencer
Sheldon Talbot
John Williams
Lowell Woodward

State of Utah

Bureau of Reclamation
Bureau of Reclamation
Corps of Engineers

Soil Conservation Service
Bureau of Reclamation
State of Idaho

State of Nevada

Soil Conservation Service
Bureau of Reclamation
Bureau of Reclamation
Soil Conservation Service




|

GREAT‘BASIN'REGION

_COMPREHENSTVE_FRAMEWORK STUDY,

APPENDIX XVIII.

GENERAL PROGRAM AND ALTERNATIVES,

-y VALY
J Vel

e

DoC

15
e




The following publications have been prepared under
Great Basin Region Comprehensive Framework Study:

Main Report
Appendixes

I

161
BT
IV

\Y

VI
VLI
VEEL
IX

X

XI
XII
XIII
XIV
XV

XVL

XVII
XVIII

History of Study
The Region
Legal and Institutional Environments
Economic Base and Projections
Water Resources
Land Resources and Use
Mineral Resources
Watershed Management
Flood Control
Irrigation and Drainage
Municipal and Industrial Water
Recreation
Fish and Wildlife
Electric Power
Water Quality, Pollution Control
and Health Factors
Shoreline Protection and Development
(not applicable)
Navigation (not applicable)
General Program and Alternatives

the

{
|
|
1




FOREWORD

This report of the Creat Basin Region State-Federal
Interagency Group was prepared at field level and presents
a framework program for the development and management of
the water and related land resources of the Great Basin
r Region. This report is subject to review by the interested
f federal agencies at the departmental level, by the
| Governors of the affected states, and by the Water
i Resources Council prior to its transmittal to the Congress
| for its consideration.

k This report is prepared in accordance with guidelines,
objectives and projections set forth by the Water Resources

Council which is directing a national effort toward

i regional comprehensive framework planning. It includes

' the main report and 16 supporting appendixes. Estimated

requirements for water and related land resources within

the Region are based on an assigned portion of a set of

national projections of March 1968 developed by the Office

of Business Economics, U.S. Department of Commerce and

Economic Research Service, U.S. Department of Agriculture.

This study evaluates the adequacy of water and related

land resources in the Great Basin Region to meet these

projected requirements through selected time frames to

2020. The resultant program considered with framework

plans of the other Regions, permits a general evaluation

of the national capacity to meet projected requirements

for water and related land resources for the next 50 vears.

The plan represents a concept--an illustration of one
way to meet the coming needs and the kinds of problems that
are involved. Developments of specific projects under
this or other comprehensive plans would require more
detailed studies. The plan does not necessarily reflect
the programs or viewpoints of any federal or state agencv.

The several states are currently in various stages
of preparation of state water plans. The completed
state water plans undoubtedly could reflect significapt—"~
differences from this framework plan due to differunsfs
in projections and their translation into the needs flor
water and related land resources. \
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INTRODUCTION

The General Program and Alternatives Appendix is a part of the
Great Basin Region Comprehensive Framework Study report. The purpose
of this appendix is to bring together the pertinent facts from the
various individual appendixes so that a comprehensive framework plan
can be formulated. This plan is the coordinated result of the efforts
of participants from various federal and state agencies. Changes are
made from the projections of some appendixes in order to bring the
individual needs or demands to areas of available supply. In some
cases, substitutions are made for specific types of demands. The
plan provides one means of meeting, in general, the projected needs
of this Region to the year 2020. Other solutions having different
basic assumptions may be equally satisfactory. This appendix also
presents alternatives to some segments of the plan.

Although not the primary intention of this appendix, in perform-
ing the above function, this does become a summary of the other
appendixes. It is intended that sufficient basic information be
brought from the individual appendixes into Appendix XVIII so it can
stand alone as a complete document. Details which explain and support
this basic information remain in the individual appendixes.

The plan has been formulated with regard to the water laws of the

affected states. These laws, in general, are based on the principle
of appropriated rights for beneficial use.

National Objectives

The overriding determinant in considering the best use of water
and related land resources is the common gecod of all the people. Hard-
ship and basic needs of particular groups within the general public are
of concern, but care is taken to avoid resource use and development for
the benefit of a few. Policy requirements and guides established by the
Congress are observed.

Proper stewardship requires that resources be protected and
rehabilitated to insure availability for their best use when needed.
Open space, green space, and wild areas should be maintained for
recreational purposes. Areas of unique natural beauty and historical
and scientific interest should be preserved and managed and the Region
should remain, insofar as possible, a spacious, uncrowded land for the
enjoyment of the people.




PART I INTRODUCTION

Economic development is needed to maintain national strength and
achieve satisfactory levels of living. Full consideration is given to
development, conservation of resources and well-being of people. Water
and related land resources development and management are essential to
economic development and growth.

Regional Objectives

The major objectives are:

1. To appraise the ability of the Region to provide goods and
services to meet the projected needs and demands of its people to
2020, including determination of:

a. Amount of goods and services that can be produced and
the economic level that can be achieved with development
and efficient use of water and related land resources.

b. The adequacy of resources to meet projected needs and
the extent of residual water and related land resources.

c. The nature and amount of deficiencies and economic
capability to overcome them.

2. To appraise the capability of the Region to contribute to
the well-being of the Nation.

3. To appraise the characteristics of water and related land
resources problems, outline general approaches appropriate to
their solution, estimate effects of alternative solutions,
determine social and environmental impacts and, where conflicts
occur, make reasonable choices based on the knowledge at hand.

Authority

The Great Basin Region is one of 20 in the United States included
in a nationwide program of comprehensive river basin planning for
development, use and management of water and related land resources.
This program stems from recommendations of the Senate Select Committee
on National Water Resources, which were presented by the President in
the 1963 Budget Message.

The Water Resources Planning Act (P.L. 89-80, July 22, 1965) gave
the President authority to organize the Water Resources Council. He
transferred the functions and organizational procedure emploved by the
Interagency Committee on Water Resources to the Water Resources Council

ro




PART 1 INTRODUCTION

on April 10, 1966. On November 21, 1966 the Pacific Southwest Inter-
agency Committee accepted responsibility and leadership for the
comprehensive framework studies in the Pacific Southwest as requested
by the Water Resources Council. An crganizational meeting was held
May 3, 1968 and funds were made available to begin the Great Basin
Region study in fiscal year 1969. The States of Utah and Nevada were
subsequently designated as chair agencies to direct study efforts.

The states of Nevada, Idaho, Utah, Wyoming and California and
interstate compact commissions within the Region are participating in
this investigation with the various federal agencies. The following
list indicates participating organizations:

California
Department of Water Resources

Idaho
Bureau of Mines and Geology
Department of Fish and Game
Department of Health and Sanitation
Department of Parks
Water Resources Board

Nevada
Bureau of Environmental Health
Division of Forestry
Division of Parks
Division of Water Resources
Fish and Game Commission
State Soil Conservation Committee
University of Nevada, School of Mines

Utah
Division of Fish and Game
Division of Parks and Recreation
Division of Water Resources
Geological and Mineralogical Survey
Office of Attorney General
State Health Department

Wyoming
Fish and Game Commission
Recreation Commission
State Engineer's Office
State Health Department
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Commissions
Bear River
California-Nevada Interstate Compact
Upper Colorado

Department of Agriculture
Economic Research Service
Forest Service
Soil Conservation Service

Department of Commerce
National Weather Service, NOAA
Office of Business Economics

Department of Defense
Corps of Engineers

Environmental Protection Agency
Water Quality Office

Department of the Interior
Bureau of Indian Affairs
Bureau of Land Management
Bureau of Mines
Bureau of Outdoor Recreation
Bureau of Reclamation
Bureau of Sport Fisheries and Wildlife
Geological Survey
National Park Service
Office of Regional Solicitor

Federal Power Commission

Planning Policies, Procedures, and Constraints

Planning policies for the Great Basin Comprehensive Framework
Study were established by the Great Basin State-Federal Interagency
Group cochaired by the States of Utah and Nevada. The Great Basin
Staff, chaired by the Department of Agriculture and composed of state
and federal agency personnel, is responsible for utilizing available
data to complete the study.

The projected requirements of the Great Basin Region include
assigned portions of the national needs. The Office of Business
Economics (OBE), Department of Commerce, provided present and projected
data for population, total employment, gross national product, personal
income and per capita income. The Economic Research Service (ERS),
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Department of Agriculture, provided data for agricultural sectors of
the economy. The ccmbined projections have been designated as '"OBE-
ERS". The OBE-ERS projections were derived to provide a guide in
evaluating the national capacity to meet the total future needs. This
appendix is designed to assess the capacity of this Region to produce
its assigned share of the national requirements. These projections may
not reflect actual requirements, or represent the future economic
conditions of the Great Basin Region.

The year 1965 was adopted as the base year for purposes of plan
formulation. All projects developed during the period 1965-1970 or
funded by July 1968 are considered available to meet 1980 demands.
Data were limited to those which could be compiled and evaluated from
existing sources. Decisions were made by consensus and judgment of
experienced planners, reflecting the cooperation of those involved.

The appendixes listed on the back of the title page contain the
basic material used to prepare this report.

The following assumptions and guidelines are basic to the study:

1. Water now beneficially used will not be diverted to supplement
growing urban or industrial demands, except where this growth
occupies land on which water is beneficially used for another
purpose. In this case, the water supply will be transferred with
the land to the new use.

2. Allocation of developed water supplies will be predicated on
the projected demands for commodities, services and other purposes.

3. Available water allocated under compacts, agreements, or laws
but not presently used within the defined duty would be available
for future beneficial use of the appropriate organizational unit.
Appropriate state laws or policies are inherent in determining
priorities among competing areas and uses.

4. The ocean is considered available to the Region as a new source
of water by exchange or direct use.

5. Cost-repayment capacity relationships are not considered.

6. Maintenance of environmental quality deserves high priority.
Planning must give cognizance to all resources for a pattern of
future development which will preserve or enhance the esthetic
and health-related attributes.

7. The terms used in this document are defined in the glossary.
Material used in this appendix is adapted from other appendixes,
and references are cited there, where applicable.

|



PART I INTRODUCTION

8. Most of the subregional data throughout the repcrt are pre-
sented for the hydrologic subregion. Tabular material referring
to economic subregions is specifically noted. Most data regarding
economics and minerals are for economic subregions.

Regional Description

Location and Size

The Great Basin physiographic province is a 188,000~square-mile
area having no outlet to the sea, formed as a great irregular bowl
generally centering on Nevada and western Utah. The boundary of this
basin is not completely defined by mountain ranges and thus it can be
described as that area enclosed, but not drained, by the Colorado River
Drainage, the Columbia River Drainage, and the westward drainage of the
Sierra Nevada.

The Great Basin Region study area excludes those parts of the
physiographic basin in Oregon and California. It includes about 80 per-
cent of Nevada, the western half of Utah, a small part of southeastern
Idaho and the southwestern corner of Wyoming. The Region, of approxi-
mately 136,700 square miles, has been divided into six hydrologic sub-
regions, as shown on the frontispiece map. Figure 1 shows the relation-
ship of this Region to the rest of the contiguous United States. The
parts of the Great Basin not included in this study region are shown by
the outline extending into Oregon and California.

The Region contains 87.5 million acres of which 85.7 million is
land area and 1.8 million is water surface area. Table 1 shows the
distribution of land and water area by hydrologic subregions and states.

Climate

The climate varies widely as a result of large differences in
elevation, an appreciable range in latitude and irregular distribution
of mountain ranges and highlands. Generally this climate is semiarid
with precipitation in the lower valleys ranging from 3 to 5 inches
annually in the rain shadow of the Sierra Nevada and in the Great Salt
Lake Desert. 1In northern valleys, the annual precipitation is about 15
inches with accumulations up to 60 inches in the higher elevations.
Average annual precipitation is shown on maps following page 8. Figure
2 shows the general elevation and precipitation relationship across the
basin.
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GREAT BASIN REGION
A COMPARISON WITH THE CONTIGUOUS UNITED STATES

J ABOUT 4% OF
§ THE TOTAL AREA. -
Figurey
, 1

Figure 1. Location Great Basin Region

Widely fluctuating temperatures are characteristic of semiarid
areas, with definite variations according to altitude and latitude.
Average temperatures range from 60 degrees F. in the extreme southern
portion to 30 degrees F. in some of the high northern valleys. Average
daily changes are in excess of 30 degrees in most of the valleys.
Variations in excess of 50 degrees are common in some valleys of western
Nevada.

The relative humidity is low, averaging about 35 percent in the
north and central sections and 20 percent in the extreme south. Low
humidity, abundant sunshine, and light to moderate winds account for
annual evaporation losses exceeding 100 inches in the south and about
half that amount in most of the northern and central valleys.

The average frost-free period ranges from about 200 days in the
extreme south to less than 20 days above 9,000 feet in the northern
mountains. The average in major agricultural areas varies between 100
and 175 days.

Sunny days prevail throughout most of the year averaging about
75 percent in the south and 70 percent in the north. High pressure
cells tend to settle over the area during late fall and winter causing
fog to form when the moisture content of the air is high. The average
number of days for this condition varies from 5 to 10 each year.
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TABLE 1. DISTRIBUTION OF TOTAL LAND AND WATER AREA BY SUBREGION AND
STATE

Great Basin Region

Hydrologic
subregion Idaho Nevada Utah Wyoming Total Percent
(1,000 acres)

Bear River

Land 1,682 0 2,042 957 4,681
Water 43 0 50 2 95
Total 15725 0 2,092 959 4,776 6
Great Salt Lake
Land 446 2,438 14,311 5 17,200
Water 0 0 1,329 0 1,329
Total 446 2,438 15,640 5 18,529 21
Sevier Lake
Land 0 70 10,247 0 10,317
Water 0 0 41 0 41
Total 0 70 10,288 0 10,358 12
Humboldt
Land 0 19,104 0 0 19,104
Water 0 3 0 0 37
Total 0 19,141 0 0 19,141 22
Central Lahontan
Land 0 6,059 0 0 6,059
Water 0 240 0 0 240
Total 0 6,299 0 0 6,299 7
Tonopah
Land 0 28,356 0 0 28,356
Water 0 3 0 0 3
Total 0 28,359 0 0 28,359 32
Region
Land 2,128 56,027 26,600 962 85,717
Water 43 280 1,420 2 1,785
Total 24171 56,307 28,020 964 87,462 100
Percent 3 64 32 1 100

Land Forms and Geology

The interior of the Great Basin Region is characterized by parallel
mountain ranges separated by broad desert basins. These generally trend
north to northeast with straight or gently curved crests. Commonly, the
ranges are 40 to 80 miles long and 5 to 15 miles wide and are spaced
about 15 to 25 miles apart. Typically, the crests are 3,000 to 5,000
feet above the floors of adjacent valleys. Substantial segments of the
crests are more than 10,000 feet above sea level in central and eastern
Nevada and along the eastern boundary of the Region in Utah. Elsewhere
the altitude of the crests generally is less than 9,000 feet.
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Figure 2. General relationship of elevation and precipitation.

The Region is bordered on the east by sedimentary and ass t
velcanic and intrusive rocks of the Wasatch Range and the High t
The granitic rocks of the Sierra Nevada and spur ranges mark the western
border. Thick lava flows along the south side of the Snake River D
age form the northern boundary, and the southern border is made up
largely of sedimentary rocks, which are dissected by the Colorado River
drainage.

The present-day landscape is the result of many geclogic processes.
Faulting and folding of great intensity and complexity have occurred.
Periods of erosion have subdued highlands and rilled lowlands with
sediment. These alternating processes of sedimentation, mountain

building, and erosion have occurred repeatedly and at various times.

Shoreline and beach features, common in some segments of the basin,
were formed by prehistoric lakes which covered large areas. The largest
were Lake Bonneville, which occupied about 20,000 square miles o
western Utah, and Lake Lahontan, which occupied more than 8,000 square
miles in western Nevada. Creat Salt Lake and Utah Lake are present day
remnants of Lake Bonneville, and Pyramid and Walker Lakes are remnants
of Lake Lahontan.

extracted from the older

“ine conceal 3
remains concealed. The

Great mineral wealth has been
rocks in the mountains and unknown

alluvium, which occupies more than ha e total area, is the principal
source of ground water for irrigation, industrial, and municipal uses;
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however, at the present, surface streams provide most of the water for
these purposes.

Terminal Lakes

The Great Basin is a hydrologically closed drainage consisting of
many smaller closed basins making terminal lakes or sinks distinctive
features. Some of these lakes are perennial, others dry up occasional-
ly, and others exist only briefly after high runoff periods. Most are
isolated remnants of either prehistoric Lake Lahontan or Lake
Bonneville.

Residual streamflow is received in terminal sinks from which the
water is finally evaporated. Terminal lakes become more saline with
time since the salts remain as water evaporates. As upstream depletions
increase, upsetting the balance of inflow and evaporation, salinity of
the terminal lakes increases and the water levels drop. Terminal
lakes satisfy many uses including fish and wildlife, and recreation.

Water Resources

The Great Basin Region is the most arid of the Comprehensive Frame-
work Study Regions. The average annual precipitation is about 11 inches
and most of it is consumed in place by vegetation or returned to the
atmosphere by evaporation. The total nominal surface water supply,
including natural ground-water discharge, is approximately 10 million
acre-feet (MAF) annually. Gaged streamflow is about 2.9 MAF including
1.1 MAF inflow from the California Region. Depletions above gaging
stations are about 3.0 MAF. Secondary streams contribute about 1.2 MAF
and minor streams on the order of 0.2 MAF. Natural ground-water dis-
charge is about 2.3 MAF annually. Total ground water stored in the
upper 100 feet of saturated deposits is estimated to be nearly 200 MAF
which, if depleted over a period of 50 years, would yield an annual
rate of about 4 MAF per year.

The principal rivers are Bear, Weber, Jordan, and Sevier in the
eastern subregions and Humboldt, Truckee, Carson, and Walker in the
western subregions. These rivers all flow into terminal sinks or lakes.

Streamflow is seasonally distributed. Unregulated streams commonly
discharge 50 to 80 percent of their annual flow in a three-month period
starting in April or May. Present usable water storage capacity of
lakes, ponds, and reservoirs totals approximately 4.3 million acre-feet.
The natural ground-water discharge from 154 separate areas is largely
by evapotranspiration of shallow ground water.

DR Gy —
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The availability of water is limited or constrained not only by
physical conditions but also by other factors including laws,
administrative or institutional regulations, and economics. Normally
streamflow quality remains fairly good throughout most of the length of
streams except where there have been extensive irrigation diversions
and successive reuse of return flows.

Land Resources

Soils of the Region can be divided into three categories. These
are: (1) soils of the mountain slopes which are commonly shallow over
bedrock with loam or sandy loam textures and often stony or cobbly;
(2) mountain valley soils which are extremely variable, ranging from
clays to gravelly or stony sandy loams; and (3) soils on the valley
floors and adjacent alluvial fans and lake terraces grading from clay
loam to loam on the lower alluvial fans to sandy loam and gravelly
soils on the higher and steeper slopes.

Nine vegetal cover types grow on 90 percent of the land in the
Region as shown on the vegetal cover maps following page 11. These are
grouped into three broad categories: alpine, forest and range.

Alpine areas, about 0.3 percent of the total land area, are the
uppermost peaks, mountain ridges and glaciated basins with generally
sparse vegetation, consisting of sedges, forbs, and low browse plants.
These areas receive from 40 to 60 inches of precipitation and are the
headwaters of the major streams in the Region.

Forested areas cover about 20 percent of the total land. About
14 percent of this category is coniferous or hardwood type commonly
associated with the nomenclature of forest. These types usually grow
in higher mountain areas where precipitation ranges from 28 to 40
inches annually. About 24 percent is mountain shrub types, principally
on rolling uplands and steep mountain slopes where annual precipitation
is from 15 to 26 inches. The remaining 62 percent is pinyvon-juniper
types where annual precipitation ranges from 12 to 18 inches.

The range category, about 70 percent of the Region, is primarily
northern desert shrub and salt desert shrub. About 3 percent of this
group is grasses and forbs growing where annual precipitation ranges
from 4 to 40 inches. About 4 percent is southern desert shrub with an
annual precipitation range from 2 to 8 inches. The remaining 93 per-
cent is divided almost evenly between the northern desert shrub where
annual precipitation ranges from 8 to 15 inches and salt desert shrub

/

where annual precipitation ranges from 4 to 8 inches.

The remaining 10 percent of the land in the Region includes barren,
urban and commercial use, such as roads and rights-of-way, irrigated

11
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cropland, and dry cropland. For urban and irrigation use, water can
be brought to the land from distant sources, but dry land farming is
dependent upon precipitation, generally requiring 12 to 20 inches
annually for a successful operation.

Although other factors such as latitude, topography, climate,
and elevation have contributing influences, production from the land
for specific uses such as timber, grazing, or crops, requires another
resource - water. A direct relationship exists between the relative
value of the land resource, what it can produce, and the amount of
precipitation or man conveyed water, it receives. In addition, desert
lands also have potential as recreational and designated wilderness
areas.

Mineral Resources

The Region contains vast mineral resources, both known and pre-
dictable by geologic environment, which can be developed as economic
climate and demands permit. It is a major source of copper, lead,
silver, mercury, barite, diatomite, magnesite, and phosphate rock.
Lake brine is receiving increased attention as a source of minerals.

Open Space Resources

The Region has space in sufficient abundance to categorize it as
a resource. It has distinct value for military, wildlife, and recrea-
tional use. Many industries are looking for potential sites where land
is not limited and ample space and an unpolluted environment is
available. The population in some smaller communities is increasing as
the retirement and leisure-time population segments are attracted to
sparsely populated areas.

Land Ownership and Administration

Approximately 76 percent of the total land area is administered
by the Federal Government and 24 percent by state, county and municipal
governments, and private ownership as shown in Figure 3, and the land
ownership maps following page 12.

Private land is scattered throughout the Region, generally in the
fertile valleys where water exists. It is generally concentrated along
major river systems near the base of the Sierra Nevada in the west and
Wasatch Mountains in the east. A large amount of private land was
originally railroad land grants. This has produced a checkerboard
pattern of land ownership that stretches across the northern part of
the Region.

12
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Upon admission to statehood, various amounts of land were provided
to states in aid of education. Different policies of land administra-
tion and management were used. Nevada and Utah represent the extremes;
Nevada having disposed of virtually all its grant land, while Utah
still retains most of its original grants. Nevada, however, received
much less land than did Utah through the selection process.

EL\C SEC
2 rO,Q

Pp, Q

Figure 3. General land ownership and administration in the Great
Basin Region.

Population Distribution

Population is concentrated in two major areas, the Wasatch Front
in Utah and the Reno-Carson-Tahoe area in Nevada. Four counties, which
make up the major part of the Wasatch Front area, include about 65 per-
cent of the population. The Reno-Carson-Tahoe area comprises 11 percent.
Sixty-five percent of the inhabitants live in urban areas exceeding
2,500 residents, and 80 percent of those in rural areas live in small

towns and villages. Figure 4 shows the location of population centers.
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O 5,000 TO 10,000

O 10000 TO 50,000

O 50,000 TO 100,CC0O

O OVER 100,000

Figure 4. Population centers - 1960
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PART II

PRESENT STATUS OF WATER AND RELATED LAND DEVELOPMENT

Present Water Use and Development

The principal uses of water in the Great Basin Region have been
estimated in the functional appendixes. Table 2 summarizes withdraw-
als and depletions under 1965 level of development by principal uses.
Three classes of depletions, identified as nonirrigated wet meadows,
unmanaged fish and wildlife and associated wetlands, and reservoir
evaporation are included for added information. Not included, however,
is evaporation from the three major terminal lakes, Great Salt Lake,
Pyramid Lake, and Walker Lake. These lakes have been generally
declining and a significant part of the evaporation has been derived
from lake storage through the reference period (1931-1960). The
magnitude of the annual net evaporation is on the order of 2.3 MAF,
using 1965 year-end lake stages, distributed as follows: Great Salt
Lake, 1.8 MAF; Pyramid Lake, 0.4 MAF; and Walker Lake, 0.1 MAF.

TABLE 2. PRINCIPAL WATER USES - 1965
e | I T S ST Great Basin Region
Great Salt Sevier Central
Type of use Bear River Lake Lake Humboldt Lahcatan Tonopah Region
D e ,000 acre-feet)
Withdrawals
Municipal & industrial 75 319 20 12 54 13 483
Tt al electric power 0 5 0 0 1 1 7
1| 3 1 1 1 1 8
1 72 1/ 1 2 6 14 96
1,716 1,573 1,320 929 1,075 419 7,032
350 255 55 25 271 61 1,017
Total 2,143 2,227 1,397 969 1,408 509 8,653
24 103 7 4 20 3 161
0 5 0 0 1 1 7
1 1 1 1 1 6
8 1 1 L 2 10 23
667 651 600 37 406 234 2,933 2/
dows 125 310 190 335 120 40 1,120
{ldlite 169 165 55 25 259 61 734
aged fish and wildlife
nd associated wetlands 221 91 47 0 46 0 405
Reservoir evaporation 167 303 70 20 63 1 624 3/
Total 1,375 1,637 971 761 918 351 6,013
1/ An additional 14,000 A.F, of diversions and 5,000 A.F. of depletions are supplied from municipal and
" industrial water for c« pper smelter operations and included in municipal and industrial use.

2/ Includes 97,000 acre-feet from one-time ground-water storage; Sevier Lake 17,000 A.F., Humboldt

~ 60,000 A.F. and Tonopah 20,000 A.F. annuall

3/ Does not include net evaporation from Great Salt Lake (1.8 MAF), Pyramid Lake (0.4 MAF), and Walker
Lake (0.1 MAF).

15




PRESENT STATUS OF WATER AND
PART 11 RELATED LAND DEVELOPMENT

Most of the 8.7 MAF withdrawals listed in Table 2 are from surface
water sources. Ground-water withdrawal from wells provides only about
11 percent of the total. Irrigation uses about 80 percent of the
combined withdrawals among the six principal uses shown in the table.
Much of the depletion for nonirrigated wet meadows and reservoir
evaporation is associated with irrigation.

Surface Water

Most water o' :lopments have been associated with surface water.
These developments include storage reservoirs to regulate supply, and
facilities to convey water to the various uses. The estimated active
storage capacity in upstream lakes and reservoirs in 1965 was 4.3 MAF
as shown in Table 3. There is an additional 598,000 acre-feet of
active storage capacity in California that regulates waters used
principally in the Central Lahontan Subregion.

About 76,000 acre-feet of storage capacity was developed between
1965 and 1970. The Great Salt Lake Subregion accounted for 46,000
acre-feet, Bear River Subregion 29,000 acre-feet and Sevier Lake
Subregion 1,000 acre-feet.

Extensive conveyance facilities have been constructed to utilize
available water. These vary from transbasin diversions and tunnels to
conveyance systems from small springs and streams. The most extensive
diversion and conveyance systems are associated with major streams,
but practically all streams that produce a usable supply are diverted
and utilized.

Water developments under construction or presently authorized will
import approximately 136,000 acre-feet of additional water and provide
additional storage and regulation of existing water. This water will
be used primarily for municipal and industrial purposes in the Great
Salt Lake Subregion, but substantial amounts will be available for
irrigation by direct diversion, exchanges, and from return flows.
Additional water will also accrue for waterfowl habitat from return
flows.
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PART II RELATED LAND DEVELOPMENT

TABLE 3. ESTIMATED ACTIVE STORAGE CAPACITY IN UPSTREAM LAKES AND
RESERVOIRS - 1965

Great Basin Region

Subregion Surface area Active capacity
(1,000 acres) (1,000 acre-feet)
Bear River 97 1,642
Great Salt Lake 109 1,153
Sevier Lake 18 537
Humboldt 26 2937
Central Lahontan 681/ 6662/
Tonopah . 4
Region 320 4,295

1/ Includes 41,000 acres of Lake Tahoe in Nevada which is one-third the
area of the lake.

2/ Includes 240,000 acre-feet of Lake Tahoe which is one-third the
active capacity of the lake.

Ground Water

Ground-water development ordinarily refers to development of wells
which are used extensively for domestic, stock, municipal, industrial,
and irrigation purposes. Flowing wells have been developed in many
areas in the Region, but pumped wells have accounted for most with-
drawals. Individual yield rates of these pumped wells are as great as
8,600 gallons per minute, but average about 1,000 gallons per minute.
The total number of wells in the Region is not known, but pumped wells,
excluding domestic and stock wells, exceed 2,000 in number. The
following tabulation shows estimated ground-water withdrawals from wells
in 1965,

Subregion Ground-water withdrawals
(acre-feet)
Bear River 175,000
Great Salt Lake 306,000
Sevier Lake 280,000
Humboldt 140,000
Central Lahontan 42,000
Tonopah 98,000
Region 1,000,000 (rounded)

17
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PART II RELATED LAND DEVELOPMENT

The large withdrawals in the Bear River, Great Salt Lake, and
Sevier Lake Subregions are in areas of adequate recharge. Water levels
fluctuate from year to year but remain relatively stable over the long
term., However, concentrated pumping causes localized overdrafts.
Similar conditions exist in several valleys of the Central Lahontan
and Humboldt Subregions. In the drier parts of the Region, some ground-
water pumping is from storage. Consequently, water levels will decline
for many years before relative equilibrium will be reached.

Water Quality

The upstream surface waters generally have excellent quality;
however, the water deteriorates as it moves downstream, increasing in
salt concentration from natural sources, from irrigation return flows,
and from other uses. Erosion caused by highly variable streamflow and
runoff from unstable watersheds also causes deterioration of water
quality.

Generally, in areas of natural recharge, the ground water is fresh;
in areas of natural discharge, such as the Great Salt Lake, the ground
water is saline to briny (1,000 to 35,000 mg/l). Saline water also
occurs locally in the vicinity of thermal springs and in areas where the
aquifer system includes rocks that contain large amounts of soluble
salts. In any valley with no outlet, the lowest point becomes the site
of a terminal sink or playa. Here natural salts are concentrated by
evaporation and locally saline ground water is usually present. The
chemical quality of ground water varies considerably with depth. 1In
most places, there is a progressive increase in dissolved solids with
increasing depth.

Present Land Use and Development

Much land in the Region remains in an undeveloped condition.
Multiple use of the land is almost universal. Primary uses such as
minerals, military, urban, and transportation preclude most other uses.
Irrigation, grazing, timber, wildlife, and recreation uses generally
allow several simultaneous uses. For example, an area used for grazing
may also be used for wildlife and recreation. Wilderness areas are
used for recreation and wildlife habitat. The 1965 principal land uses
are shown in Table 4.
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TABLE 4. PRINCIPAL LAND USES - 1965

Great Basin Region

Creat
Bear Salt Sevier Central
Principal usel/ River _ Lake Lake Humboldt Lahontan Tonopah Region
{1,000 acres)

Irrigated cropland 497 452 378 335 262 190 2,114
Dry cropland 527 410 146 0 0 0 1,083
Grazing land 3,213 12,480 8,004 15,641 3,668 20,232 63,238
Timber 373 1,093 777 0 80 29 2,352
Urban and industrial 34 148 19 21 125 18 365
Outdoor recreation 35 92 82 70 10 141 430
Wilderness and scenic 35 25 0 35 0 34 129
Flood control measures 7 10 9 2 3 1 32
Military and related (] 1,861 0 0 137 2,964 4,962
Minerals 20 157 30 56 25 133 421
Fish and wildlife 119 180 99 613 230 815 2,056
Classified watershed 68 134 53 0 97 0 352
Transportation and utilities 57 134 112 140 91 77 611
Water control reservoirs 97 109 18 26 68 2 320

l/ Multiple uses of land are made in most categories so uses are not additive. Does not include
all designations.

Watershed Treatment and Management

Treatment has been accomplished on about 27 million acres of
watershed lands including many critical areas. Watershed management
and treatment have improved domestic and municipal water supplies and
streamflow regimen. High flood peaks, accompanied by mud and rock
flows followed by periods of little or no streamflow, have virtually
been eliminated from the treated watersheds. Approximately 11.5
million acres of land are so erodible and unproductive they are classed
as frail lands or critical watershed areas. An additional 20 million
acres are in poor condition.

Cropland

Irrigated cropland includes about 2.1 million acres. Most of
this land is adjacent to the streams from which it receives water and
is in areas where the frost free period is long enough to allow crops
to mature. About 90 percent of this land produces forage crops, grown
primarily to provide winter feed for livestock.

Alfalfa is the principal crop and small grains are next in
acreage. Other crops such as corn for silage, sugar beets, grass hay,
alfalfa seed, and truck and fruit crops are important in local areas.
Cotton is grown on a small area in the southern part of the Tonopah
Subregion.
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Dry cropland includes about 1.1 million acres in the eastern
subregions where the average annual precipitation is 12 to 18 inches.
Small grains are grown in an alternate crop and fallow system. In
1965 about 37 percent of this land was in crop, 37 percent was fallow
and 26 percent was idle.

Grazing

About 75 percent of the land area is grazed by livestock. Range-
land provides about 83 percent of the forage requirements for sheep
and 16 percent for cattle. Cattle generally graze rangelands during
summer months and are fed during winter months. Sheep, however, make
extensive use of desert rangeland during winter. Rangelands are vital
to the livestock industry. Lands used for grazing are used for many
other purposes, including watershed, wildlife habitat, and recreation.

Timber

There are about 2.4 million acres of commercial forest land. Much
of this timberland may never be harvested due to remoteness or
designation for other uses, such as wilderness or watershed.

The timber producing land is distributed among five major forest
types: Douglas fir, lodgepole pine, ponderosa pine, spruce-fir, and
aspen. Production or harvest of timber in the Region is extremely low.
Only about 2.6 million cubic feet were harvested in 1965, principally
in the Sevier Lake Subregion.

Urban and Industrial

Most urban development has occurred in the valley areas along the
Wasatch Front in the eastern subregions and along the eastern slope of
the Sierra Nevada in the western subregions. As population increased,
irrigated cropland has been converted to urban and industrial use. At
the present time, the economy of many population centers is shifting
from an agricultural to an industrial-commercial base. Generally,
communities in the Bear River, Sevier Lake, Humboldt and Tonopah
Subregions are associated with agriculture or mining. The major
industrial developments have occurred in the Great Salt Lake and
Central Lahontan Subregions. Most heavy industries are located in
the Great Salt Lake Subregion and consist principally of iron and
copper smelters, and oil refineries. Industrial development in the
Central Lahontan Subregion is predominantly light industry and
warehousing.
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Transportation and Utilities

The Region is traversed by major highways, both east to west and
north to south. It is served by four major railroads and several
airlines. The major population centers are served by natural gas
pipelines.

The electric utilities required about 5,500 gigawatt-hours (gwh)
of electrical energy in 1965, including 3,000 gwh imported from
neighboring systems. There has been no major change in the number of
hydroelectric plants since 1930. Most of the plants are small and as
they beccme obsolete their production is usually replaced from other
sources. Over 70 percent of the total hydroelectric capacity is in
seven plants in the Bear River and Great Salt Lake Subregions. Three
thermal steam plants in 1965 had capacities exceeding 50,000 kilowatts,
with one exceeding 250,000 kilowatts. Nineteen plants utilized
internal combustion (Diesel) power, and one plant had a gas turbine.
The maps following page 21 show the location of principal electrical
facilities in the Region.

Outdoor Recreation

This Region offers a wide variety of opportunities for recreation.
It contains natural areas ranging from deserts to mountains, from
barren salt flats to forests and from dry lakebeds and salt lakes to
sparkling mountain lakes and streams. It alsc contains numerous areas
of scientific, geologic, natural and historic value that have been
developed or preserved for recreational purposes.

Numerous campgrounds, picnic, and winter sport areas have been
developed in mountains or canyons in close proximity to urban areas.
Facilities for boating and other water-based recreation are available
on many reservoirs and natural lakes. Most of the outdoor recreation
development in urban centers has been for parks and golf courses.

About 16,000 acres of the Jarbidge Wilderness arca in Nevada and
about 35,000 acres of the Uinta Primitive area in Utah are in the
Region. Other areas are classified as national scenic areas. These
are Wheeler Peak and Ruby Mountains scenic areas in eastern Nevada,
and Mt. Timpanogos scenic area in central Utah.

Flood Control
The existing flood control development includes flood forecasting,

flood control reservoirs, levees and channels, watershed management and
treatment, and flood plain manag went.
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There are about 100 reservoirs and lakes, excluding terminal lakes,
with a total storage capacity of about 4.3 million acre-feet that help
reduce flood damage although they are not specifically operated for
flood control. Projects in operation for flood control in 1965
consisted of about 320,000 acre-feet of storage capacity in multiple-
purpose reservoirs, operated on a flood forecast basis, and 2,200
acre-feet of storage capacity in small detention type reservoirs. In
addition, there are 48 miles of levees, 70 miles of channels, and
24,400 acres of land with treatment measures.

The present average annual reduction in flood damage, due to
existing measures, is about $1.5 million. Residual average annual
damages are about $5.3 million. These damages have been divided into
upstream cost, $2.2 million, and downstream cost, $3.1 million.

Military and Related

Military and related activities use about 5 .million acres, mainly
in remote and undeveloped areas. This includes the Atomic Energy
Commission testing site in the Tonopah Subregion, and the Wendover
Bombing Range and Dugway Proving Grounds in the Great Salt Lake Sub-
region. Usually these lands are restricted to military and related
activities.

Minerals

In 1965, 421,000 acres of land were utilized for mineral produc-
tion. These lands are generally dispersed over the Region with the pre-
dominant use occurring in the Great Salt Lake and Tonopah Subregions.
The maps following page 22 show the types of minerals and the location
of principal mineral producing operations in 1965.

In 1965 metals accounted for nearly 85 percent, nonmetallic
minerals about 15 percent, and fuels less than 1 percent of the total
mineral production. Copper comprised over half of the value of all
mineral output, and molybdenum, gold, iron ore, and sand and gravel
were the next four in value of commodities produced.

Fish and Wildlife

A significant portion of the total area of fishing water is in
manmade reservoirs. In 1965 an estimated 1.8 million man-days of
fishing occurred. Coldwater fishing accounted for 1 million man-days,
and warmwater fishing the remainder. Miles of streams suitable for
fishing are decreasing.
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In 1965, 1.3 million man-days of hunting occurred. Big game
hunting accounted for about half of the hunting activity.

Most of the natural waterfowl areas occur along the eastern shore
of the Great Salt Lake in Utah and in the Carson-Humboldt sink areas
in Nevada. Parts of these areas have been developed and are managed
for waterfowl propagation and hunting. The adjacent undeveloped areas
also contribute to waterfowl hunting opportunities.

The Region is well known for its big game hunting, particularly
mule deer. The Sevier Lake and Humboldt Subregions suppoert the
largest mule deer herds. All big game hunting is closely managed by
the respective States. Management and development consists mainly of
land acquisition and habitat restoration for big game.
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REGIONAL NEEDS AND DEMANDS

This section shows, in general, the needs and demands as presen
in the other appendixes. Adjustments and changes to match needs wit

available resources are discussed in Part V, Regional Comprehensive

Framework Plan. Since the plan shows how needs and demands can be met,
there is some duplication in Parts III and V. To redumce duplication,
some subregional needs are discussed in Part V as planned development.

Economic Base and Projections

The OBE-ERS economic base and projections were used to
needs and demands for the Region in most functicnal areas.
jected needs are based on historical trends and foreseeable
ment. These projections form the basis for the framework plan needs

and provide a base from which alternative needs can be related.

Some appendixes are more closely related to these projections than

are others. Projections for agricultural production are actual

by OBE-ERS. Many other future demands are based on population projec-
tions by OBE-ERS, such as recreation and electric power which utilize
per capita demand rates in conjunction with the projections.
production is based on projected national demands rather than regional
OBE-ERS projections. Economic data are based on Economic Subregions.

The frontispiece maps show the hvdrologic and economic subregion
- 5 5

boundaries.

Population and Emplovment Characteristics

The estimated population of the Great Basin Region
one million inhabitants. The population for the period
increased 111 percent. This compares to 57 percent for
States, 161 percent for the western states, and 108 per
mountain states. Table 5 shows distribution and growth
subregions.

The projected population growth rates used for the
projections were based on Bureau of the Census Series C

embodying an assumed substantial decline in fertility r:

in 1965 w:

1930-1965

establish
The pro-
develop-

gchﬂ

Mineral

1S

the United

ent Ior the

of the si

OBE-E

projectior
the

ites from

1962-65 level. The Series C population estimate gives an average
annual growth rate of 1.3 percent for the period under study.

1S
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TABLE 5. POPULATION DISTRIBUTION AND GROWTH

Great Basin Region

Percent
Economic Population Population change

subregion 1930 1965 1930-1965
Bear River 70,228 90,000 28
Great Salt Lake 336,428 800,000 138
Sevier Lake 60,090 49,000 -18
Humboldt 19,454 28,000 44
Central Lahontan 42,634 166,000 290
Tonopah 16,837 18,000 7
Region 545,671 1,157,000 1Lk

The regional population is projected to be 3.2 million by 2020.
This represents an increase of 178 percent over the 55-year period.
The rates of change in population vary widely among the subregions.
Figure 5 shows present and projected subregional populations. All are
projected to increase except the Sevier Lake Subregion.

In general, regional employment in 2020 is projected to increase
as shown in Table 6. The largest percentage increases are in manufac-
turing, in business and repair services, and in medical, educational,
and other professional services. A large percentage increase in finance,
insurance, and real estate is projected in the western subregions.

Decreases in regional employment are forecast for agriculture,
forestry and fisheries, for mining, and for petroleum refining. This
reflects increased efficiency in operation which results in fewer
employees needed to sustain increased levels of activity. Although
in the western subregions entertainment and recreational services are
projected to decrease about 10 percent, it is believed that since this
sector includes gaming, it will increase substantially.
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TABLE 6. POPULATION, EMPLOYMENT AND PARTICIPATION RATE

Great Basin Region

1965 1980 2000 2020
Eastern economic subregions
Population - (thousands) 939 1,260 1,833 2,558
Employment - (thousands) 328 477 T17 1,023
Participation rate - (empl/pop.) 035 0.38 0.39 0.40
Western economic subregions
Population - (thousands) 212 276 433 640
Employment - (thousands) 89 TEE 174 256
Participation rate - (empl/pop.) 0.42 0.40 0.40 0.40
Region
Population - (thousands) ILa 5 1,536 2,266 3,198
Employment - (thousands) 417 588 891 1,279
Participation rate - (empl/pop.) 0.36 0.38 0.39 0.40

OBE-ERS Projections of Agricultural Production

Base year (1965) and projected agriculfural production, shown on
Table 7, represent the Region's share of national requirements for
food and fiber. This allocation of food and fiber requirements was
distributed among the subregions. It is the base from which agricul-
tural water and land needs were defined and proposed developments were
evaluated. Projections of alfalfa seed and cotton production were not
included in the OBE~ERS data. These were added and projected to
increase at the same rate as alfalfa hay and nationwide cotton
production, respectively.

Crop yields were projected by local unjversities and increase
about 40 to 150 percent above 1965 yields. The projection for sugar
beet yield in the Bear River Subregion appears low since the present
average of 17.2 tons/acre, as reported by Utah-Idaho Sugar Company, has
approached the projected 2020 yield of 17.5 tons/acre. A more
realistic projection of 25 tons/acre would reduce the 2020 acreage
requirements by 26,800 acres. Projections for alfalfa seed in the
Humboldt and Tonopah Subregions are also low since present yields and
production exceed 2020 projections.
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TABLE 7. AGRICULTURAL PRODUCTION

Great Basin Region

Commodity Unit 19651/ 1980 2000 2020
(1,000)

Feed grains

Corn by, 120 125 150 165

Oats bu. 875 920 1,100 1,200

Barley bu. 7,700 9,500 12,000 17,000
Hay and forage

Hay ton 29118 2,200 2,600 2,900

Silage ton 517 540 640 710

Pastures’/ AUM 1,542 2,100 2,300 2,500

Rangeland pasture?’  AUM 3,966 4,200 5,200 5,800
Seed crops

Alfalfa seed’ cwt. 81 85 100 110
Food crops

Wheat bu. 8,238 10,700 12,000 14,000

Vegetables cwt. = 2,400 35100 4,000

Noncitrus fruits ton - 40 50 7

Sugar ton 457 1,300 2,000 2,800

Potatoes cwt. 1,048 1,500 2,000 2,600
Fiber crays

Cotton= bl 5 6 7 8

Cotton seedg/ ton 12 13 15 18
Meat animals

Beef and veal 1b.3/ - 457,000 610,000 800,000

Pork 1b.3/ A 11,000 15,000 19,000

Lamb and mutton 1.3/ - 73,000 97,000 127,000
Poultry products

Farm chickens Ih's - 4,700 6,200 8,000

Turkeys 1b.3/ - 106,000 140,000 180,000

Broilers 1b.3/ - 6,000 8,000 10,000

Eggs ea. 185,952 327,000 430,000 560,000
Dairy

Milk 1k, 137769 940,000 1,225,000 1,580,000

1/ 1964 Census of Agriculture.
2/ Not projected by OBE-ERS.
3/ Liveweight.

Water Requirements

Diversion requirements are preojected to increase by 2.3 million

acre-feet and depletions by 1.5 million acre-feet from 1965 to 2020.
This is about a 25 percent increase in both diversions and depletions.
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Irrigation will continue to be the largest user of water. About
50 percent of the depletions would be for this use. Municipal and
industrial demands account for the largest volume increase in diversions
and depletions. These projected demands, based on past trends, are
high when competing demands for water in this arid region are
considered.

Electric power demand for cooling water would increase 1,700
percent from 1965 to 2020 even though total use is small.

Table 8 shows the withdrawal and depletions for the Region. This

table reflects the adjustments that have been made to accommodate the
Comprehensive Framework Plan.

TABLE 8. WATER REQUIREMENTS - REGIONAL SUMMARY

Great Basin Region

Change
Type of use 1965 1980 2000 2020 1965-2020
(1,000 acre-feet)
Withdrawals
Municipal & industrial 493 721 15172 1872 +1,379
Thermal electric power 7, 13 43 124 &
Recreation 8 13 20 32 + 24
Minerals 96 170 200 243 - I L
Irrigation 7,032 75,109 7,292 7,483 + 451
Fish and wildlife 101 1,068 1 117 1218 + 197
Total 8,653 9,094 9,844 10,968 42,335
Depletions
Municipal & industrial 161 250 469 871 + 710
Thermal electric power 7 13 43 124 + 117
Recreation 6 % 9 15 + 9
Minerals 23 49 62 85 + 62
Irrigation 2,933 3,030 3,235 3,455 - T
Nonirrigated wet
meadows 1,120 1,082 980 910 = 210
Managed fish and wildlife 734 836 939 1,099 + 365
Unmanaged fish & wild-
life & associated
wetland 405 364 364 309 - 96
Reservoir evaporation 624 600 648 678 + 54
Total 6,013 645231 6,749 7,546 +1,533

Note: Evaporation from terminal lakes is not included.
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Land Requirements

The OBE-ERS production requirements were translated into land
acreage needs for principal uses on a regional basis. Subregional
requirements were determined using past trends, population projections,
and available resources. The need for land varies with intensity and
efficiency of use, and the means selected for meeting a requirement.
For example, forage requirements for red meat production could be met o
entirely on irrigated cropland or on combinations of dry cropland, '
rangeland, and irrigated croplands.

The projected regional land requirements for various uses are
shown in Table 9. The acreage needed for grazing and timber is pro-
jected to decrease as needs for other uses increase. Production on
remaining grazing and timber lands is projected to increase.

TABLE 9. LAND REQUIREMENTS - REGIONAL SUMMARY

Great Basin Region

Change
Principal usel/ 1965 1980 2000 2020 1965-2020
(1,000 acres)
Irrigated cropland 2,104 2,104 2,098 2,120 + 6
Dry cropland 1,083 1,07 1,082 I + 69
Grazing land 63,238 62,481 61,757 60,82 -2,418
Timber 24352 2,257 2,237 2,217 - 135
Urban and industrial 365 434 533 661 + 296
Outdoor recreation 430 896 1,413 1,928 +1,498
Wilderness and scenic 129 950 950 950 + 821
Flood control measures 32 67 128 160 + 128
Military and related 4,962 4,962 4,962 4,962 0
Minerals 421 856 1,044 1,270 + 849
Fish and wildlife 2,056 3,362 3,667 3,989 +1,933
Classified watershed 352 427 510 608 + 256
Transportation and
utilities 611 706 770 811 + 200
Water control reservoirs 320 321 362 379 + 59

1/ Multiple uses of land are made in many categories.

Within the Great Salt Lake and Central Lahontan Subregions,
297,000 and 97,000 acres, respectively, of additional land would be
needed for urban and industrial, and for transportation and utilities
use by 2020. Much of this would come from presently irrigated land.

30
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Demands for mineral resources are based on projections of the
Region's contribution to meet national needs and demands as determined
by the U.S. Bureau of Mines. The demand for most mineral construction
materials has been and would continue to be met by production from
resources within the Region. The demand for oil and natural gas has
been and would be met by imports from other regions. Metals and the
remaining nonmetallic minerals are mined largely for use outside the
Region. It is assumed that needs and demands for minerals not mined
in the Region will be satisfied by imports.

Watershed Management

Watershed lands are used for many purposes and if not properly
protected are damaged from erosion, flood, sediment, and fire.
Annual damages shown in Table 10 need to be reduced. As development
takes place, the potential for damage will increase. Tables 11 and
12 indicate the land treatment measures needed on about 11.5 million
acres. About 700,000 acres are critical areas needing intensive
treatment measures, but all land should be managed to maintain and
improve watershed conditions. The maps following page 32 show the
watershed treatment and management areas.

TABLE 10. AVERAGE ANNUAL WATERSHED DAMAGES, 1965

Great Basin Region

Flood & _ ,
Subregion Erosion 7_sediment—/ Eire Total
($1,000)
Bear River 69 507 566 1,142
Great Salt Lake 124 1,880 1,918 3,922
Sevier Lake 239 652 i 0¥ T 7 2,028
Humboldt 204 673 3,868 4,745
Central Lahontan 62 1,223 2,165 3,450
Tonopah 144 385 742 L 271
Region 842 5,320 10,396 16,558

1/ Flood and sediment damage ‘are also shown under Flood Control needs.
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TABLE 11. WATERSHED TREATMENT NEEDS - FOREST AND RANGELANDS

Great Basin Region

Bear Great Sevier Central
- Treatment Unit River Salt Lake Lake  Humboldt Lahentan  Tonopah Region
Water spreading acre ¢} 1,400 100 4,700 12,800 6,100 25,100
Road & trail
rehabilitatica mile 979 909 2,127 880 653 1,192 6,740
Streambank & lakeshore
stabilization mile 183 456 902 306 373 261 2,481
Sheet rill & gully 1,060
erosion control acre 11 221 249 32 82 68 663
Stabilization of dunes,
blowouts, mines acre 500 1,200 2,800 1,200 4,500 900 11,200
Tree planting 1,000
(reforestation) acre 49 14 72 0 3 6 144
1,000
Seeding acre 92 564 528 711 82 426 2,403
Brush & weed control 1,000
& type conversion acre 3,450 570 425 1,758 62 370 3,135
Woodland site 1,000
improvement acre 39 26 289 2 [} 9 371
Gully stabilization mile 307 R g 3,260 371 874 1,352 7,341
Sediment & debris basins no. 50 0 744 105 44 37 980
Diversion structures ne. 36 290 X301 95 39 299 2,060
Dike & levee mile 184 1,812 1,373 556 57 195 3,977
Floed retarding no. 10 74 78 60 9 2 233
Floodway feet 0 0 10,000 0 0 0 10,000
Stream channel
imprcvement mile 14 16 12 40 62 30 174
Stockwater development
(Wells, pipelines,
springs, ponds, res- 4
ervoirs) no. 4,040 4,606 4,369 1,770 340
Fencing 3,996 3,612 4,081 3,946 923
TABLE 12. WATERSHED TREATMENT NEEDS - TRRIGATED AND DRY CROPLAND
J= " Great Basin Region
Bear Great Sevier Central
Treatment Unit  River Salt Lake Lake Humboldt  Lahontan  Tonopah
1,000 50} " = g
Field ditches acre 72 82 88 102 61 51 456
1,000
Land leveling acre 229 207 195 129 91 43 894
1,000
Ditch lining acre 74 74 98 21 24 10 301
1,000
Pipelines acre 56 72 80 43 16 12 259
1,000
Irrigation structures acre 78 89 104 41 51 41 404
1,000
Sprinkler systems acre 92 136 118 4«0 43 17 446
1,000
Drainage acre 143 61 20 50 35 - 313
1,000
Water spreading acre 2.4 3 0.6 0.1 0.1 0 6.2
1,000
Contour farming acre 1,000 290 30 0 0 0 1,32( |
Critical area 1,000
planting acre 243 6 % ] 0 0 } 9.6
Crop residue manage- 1,000
ment & mulching acre 683 481 195 0 0 16 1,375
Field
windbreaks mile 15 7 8 3 73 20 126
Hillside 1,000
ditches feet 40 120 30 0 0 0 190
1,000
Strip cropping acre 13 121 2 0 0 13¢
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REGICNAL NEEDS
PART III AND DEMANDS

Flood Contrel

Flood damages in the past have not been excessive because of

] limited and sparse development. In recent years accelerated urbaniza-
tion and more intensive use of agricultural areas have increased the
economic burden of flood losses. As population and economic activity
grow, recurring floods increase risk to life, human suffering and prop-
erty damage unless adequate preventive measures are provided. Complete
flood protection is an unrealistic goal due to the unpredictability

of floods, the cost of protection and other uses of land and water
resources that preclude complete flood protection.

Flood damages without additional flood control developments were
projected as a measure of the future flood needs as shown in Table 13.
Present damages have been divided into upstream cost, $2.2 million, and
downstream cost, $3.1 million. Damage for future time frames will

occur mainly in the downstream areas.

TABLE 13. FLOOD DAMAGES

_Great Basin Region
Estimated average annual cost

Subregions sy s S RIESEE e 2000 . 2020
) ($1,000)
Bear River 507 735 1,127 1,792
Great Salt Lake 1,880 B2alt 5,948 10,727
Sevier Lake 652 897 L3324 2,018
Humboldt 673 985 1,574 2,506
Central Lahontan i 25 1,220 3,560 5,847
lonopah 385 574 901 1,408

Region total 59320 8,322 14,424 24,298

Irrigation and Drainage

Additional water is needed to supplement presently irrigated lands
and to supply new lands. Withdrawal requirements increase 451,000
acre-feet and depletions 522,000 acre-feet by 2020. Irrigation effi-
ciencies are expected to increase 5 percent by 2020. If 1965 efficien-
cies were maintained, withdrawal requirements would increase 1,250,000
acre-feet instead of 451,000 acre-feet at the projected efficiency.

About 15 percent of the irrigated lands in the Region would require
some type of drainage facilities to maintain crop productivity. About
313,000 additional acres would require drainage by 2020.
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Little change is needed in the total irrigated acreage although
large acreages of new land need to be developed to replace those con-
verted to other uses. To replace irrigated land lost to other uses,
about 59,000 acres of idle improved land and 245,000 acres of dry
cropland and rangeland will need to be developed for irrigation by
2020. Table 14 shows land use changes and development needed to meet
projected requirements.

TABLE 14. IRRIGATED LAND REQUIREMENTS - REGIONAL SUMMARY

Great Basin Region

Change
1965 1980 2000 2020 1965-2020
(1,000 acres)

Previously dev. land 2,114 2,114 2,104 2,098 -
Loss to other usesl/ = =65 -78 =96 -239
New land required= - 55 72 118 +245
Net developed land 2,014 2,104 2,098 2,120 + 67/
Idle land remaining 116 122 79 57 + 59=

Productive land 1,998 1,982 2,019 2,063 + 65

1/ Values are incremental amounts.
2/ Idle land restored to production.

The above table assumes that various projected increases in crop
yields would be realized. Because of the possibility of some restric-
tions on the use of fertilizers and pesticides, these yields may not be
reached. To meet projected production at 1965, yield rates would
require about 1.1 million additional acres of productive irrigated land.
Diversion requirements would increase about an additional 4 MAF, based
on 2020 projected efficiencies, and depletions an additional 1.9 MAF.

Municipal and Industrial Water

Municipal and industrial water withdrawal requirements are pro-
jected to increase from 493,000 acre-feet in 1965 to about 1,872,000
acre-feet by the year 2020. The depletions would increase from 161,000
acre-feet to 871,000 acre-feet during the same period. Industrial with-
drawal requirements are projected to increase from 38 percent of the
total withdrawals in 1965 to 49 percent in 2020. Depletions increase
from 24 percent to 56 percent in the same period. Important factors
used in making the projections were projected population data, his-
toric trends reflecting increased water use per capita, employment
projections and associated economic activities, and the trend of
increased recirculation in industrial use. The intake requirements
reflect recycling within specific industries but do not reflect reuse
of municipal or industrial water.
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Municipal and some industrial use will require water of sufficient
quality to meet acceptable standards. In addition to initial water
treatment, effluent treatment would be required to permit reuse.

Outdoor Recreation

Outdoor recreation demand is based primarily on the historical
trends of participation in selected recreation activities. The pro-
jected recreation demand, particularly in the western subregions,
originates primarily from large urban areas outside the Region.

Water-based recreation demand was estimated to be 20 million
recreation days in 1965. This represents 30 percent of the total
demand. The 2020 water-based demand would be 118 million recreation
days. Water surface acreage required to meet the recreation demand is
tabu'ated in Table 15. Water diversion and depletion requirements for
culinary needs only are shown in Table 8, page 29.

TABLE 15. RECREATION WATER SURFACE REQUIREMENTS

Great Basin Region

Subregion 1965 1980 2000 2020
(Acres) GRanes

Bear River 7,410 11 873 21,749 34,586
Great Salt Lake 10,795 23,161 44,389 77,196
Sevier Lake 5,097 8,073 14,030 21,132
Humboldt 35394 SRS 9,753 14,963
Central Lahontan #5612 13,309 23,981 38,826
Tonopah _ 65699 13,054 26,854 40,832

Region 41,007 75,246 140,756 227,535

|

Land acreage required to meet recreation demands is shown in Table
16. The future needs for recreation Class 1 and I1 lands near urban
areas are not included. Acquisition of these lands by public entities
or the use of these lands through private inducement would be a neces-
sity. Part of the demand for Class IV and V lands is included in the
demand for Class III land because suitable land in these classes is
lacking. The total demand for recreation land equals about one-halt
the total land areas of the Region. Most of this demand is for
recreation Class III and V land which could accommodate multiple uses.




PART III

REGIONAL NEEDS
AND DEMANDS

TABLE 16. RECREATION LAND ACREAGE REQUIREMENTS
Great Basin Region
Subregion by Recreational classes
target year Class I Class II Class III Class IV Class V Total
(Acres)
Bear River
i 1965 490 4,280 417,900 43,380 687,870 1,153,920
1980 780 6,870 669,530 70,000 1,100,000 1,847,180
2000 1,290 12,610 1,229,530 128,800 2,021,210 3,393,440
2020 2,070 20,050 1,955,110 204,600 3,212,100 519393,930
Great Salt Lake
1965 3,890 8,140 1,003,230 75,300 1131570 2,222,130
1980 8,280 17,580 2,168,230 148,180 2,447,360 4,789,630
2000 16,660 33,590 4,145,800 238,000 4,676,300 9,110,350
2020 28,900 58,560 7 5222,.300 397,100 8,147,300 15,854,160
Sevier Lake
1965 280 3,390 384,590 7,490 344,230 739,980
1980 400 5,380 610,270 11,900 548,070 1,176,020
2000 510 9,400 1,065,400 20,780 955,760 2,051,850
2020 570 14,200 1,610,000 31,390 1,444,230 3,100,390
Humboldt
1965 140 1,270 157,060 9,290 239,290 407,050
1980 220 25570 267,650 15,860 410,710 696,610
2000 310 3,680 453,520 26,860 692,850 1,177,220
2020 410 5,660 697,640 41,290 1,067,850 1,812,850
Central Lahontan
1965 790 6,270 730,550 60,380 948,570 1,746,560
1980 1,780 10,870 1,266,110 111,000 1,642,850 3,032,610
2000 3,850 19,430 2,263,880 198, 400 2,937,100 5,422,660
2020 7,110 31,260 3,641,100 319,200 4,722,800 8,721,470
Tonopah
1965 90 2,560 315,000 26,000 675,000 1,018,650
1980 160 4,980 614,110 50,800 1,315,000 1,985,050
2000 300 10,260 1,264,700 104,800 2,710,000 4,090,060
2020 470 18,670 2,302,050 190,800 4,935,000 7,446,990
Region
1965 5,680 25,910 3,008, 330 221,840 4,026,530 7,288,290
1980 11,620 47,850 5,595,900 407,740 7,463,990 13,527, 100
2000 22,920 88,970 10,422,830 717,640 13,993,220 25,245,580
2020 39,530 148,400 17,428,200 1,184,380 23,529,280 42,329,790




REGIONAL NEEDS

‘ PART III AND DEMANDS
TABLE 17. RECREATION DEMAND
Great Basin Region
Subregion by Recreation Classes
target year Class I Class II Class II1 Class IV Class V Total
(1,000 recreation days)
Bear River
1965 563 5,570 1, 797 219 227 9,376
1980 2,497 8,925 2,879 350 363 15,014
P 2000 4,127 16, 3%T 5,287 644 667 27,116
2020 6,622 26,060 8,407 1,023 1,060 43,172
4 Great Salt Lake
T 1965 ) 14,041 10,576 3,411 415 430 28,873
1980 28,082 22,854 Tog 3U2 998 930 60,236
2000 54,88 43,670 14,096 1,716 i 116,142
2020 94,093 76,124 24,556 2,989 3,096 200,858
Sevier Lake
1965 884 4,411 1,423 73 179 7,070
1980 272 7,000 2,258 275 285 11,090
2000 1,641 12,218 3,942 480 497 18,778
2020 1,819 18,466 35957 T2 F3d. 27,718
Humboldt
1965 434 1,655 534 65 67 25755
1980 694 s Al 910 111 115 4,651
2000 996 4, 1,542 188 194 7,700
20290 1,306 75 354 2372 289 299 11,620
Central Lahontan
1965 24520 8,153 2,630 320 332 13,955
1980 5,704 14,128 4,558 555 ST 25,520
2000 12,316 25526 8,150 992 1,028 47,750
2020 22,748 40,636 13,108 1,59¢ 1,653 79,741
Tonopah
1965 290 3, 32C 1071 130 135 4,946
1980 527 6,474 2,088 254 263 9,606
2000 951 13,332 4,300 524 542 19,649
2020 1,499 24,2¢€ 7,827 a53 987 355531
Region
1965 195731 33,685 10,866 323 1,370 66,975
1980 38,776 2,202 20,065 2,543 2,531 126,117
2000 74,915 115,655 3 T 4,543 4,705 2375135
__2020 —. 128,087 192,905 62,227 73975 7,846 398,640
Class i - High density recreation areas. Areas intensively developed

Class 1II

Class II1

Class 1V

Class V

and managed for mass use.

General outdoor recreation areas. Areas subject to substantial
development for a wide variety of specific recreation uses.
Natural environment areas. Various types of areas that are
suitable for recreation in a natural envircnment and usually

in combination with other uses.

Unique natural areas. Areas of outstanding scenic spendor,
natural wonder or scientific importance.

Primitive areas. Undisturbed roadless areas characterized by
"

natural wild conditions, including "wilderness areas
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Fish and Wildlife

As the human population increases and becomes more concentrated
in large urban areas, the per capita rate of fishing and hunting tends
to decline. However, this decline is likely to be offset by increas-
ing public interest in other forms of wildlife related recreation.
Therefore, projection of demands in proportion to human population
appears to provide a reasonable indication of future needs even
though a significant portion of future demands may be met in forms
other than hunting or fishing. Tables 18 and 19 show projected
fishing and hunting demands.

TABLE 18. FISHING DEMAND

Great Basin Region
Type of fishing 1965 1980 2000 2020
(1,000 fisherman-days)

Coldwater
Idaho 116 120 150 200
Nevada 231 294 428 620
Utah 1,272 Ly S2 2,148 2,889
Wyoming 12 12 15 20
Subtotal 1,631 1,998 2,741 3,729
Warmwater
Idaho 10 10 13 L7
Nevada 31 36 49 66
Utah 100 131 185 254
Wyoming 0 0 0 9]
Subtotal 141 177 247 337
All fishing
Idaho 126 130 163 2017
Nevada 262 330 477 686
Utah 1,372 ¥,703 2,333 3,143
Wyoming 12 B2 15 20
Total 1,772 2,175 2,988 4,066
38
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TABLE 19. SPORT HUNTING DEMAND

Great Basin Region

Type of hunting 1965 1980 2000 2020
(1,000 huﬁf?ng 033237_-__‘-—‘V'7
Big game
Idaho 44 45 54 77
Nevada 169 198 270 36
Utah 409 510 677 883
Wyoming 18 18 3 gy
Subtotal 640 77l 1,027 . 352
Small game
Idaho 19 20 25 44
Nevada 150 174 230 306
Utah 283 363 507 689
Wyoming 3 3 . A 2
Subtotal 455 560 766 1,044
Waterfowl
Idaho 5 5 7
Nevada 13 15 Z 29
Utah 200 270 389 337
Wyoming e e .1 -
Subtotal 219 291 417 575
All hunting
Idaho 68 70 88 128
Nevada 332 387 523 697
Utah 892 1,143 1,573 », 109
Wyoming 22 22 28 _ 37
Total 1,314 Y622 242190 2,971

Mitigation of losses to fishing, due to inundation of prime stream
segments by new reservoirs, would be needed. Intensive management and
protection of remaining suitable stream habitat in the mountain reaches
would also be required. Preservation of existing game and waterfowl
habitat is essential to meet projected demands.
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Electric Power

The demand for electric generating capacity is projected to reach
about 33,000 mw by the year 2020, or more than 30 times the installed
capacity in 1965, and the energy load about 160,000 gwh with 46,000
gwh imported. Table 20 shows the projected electric power requirements.

TABLE 20. ELECTRIC POWER REQUIREMENTS

Great Basin Region

Increase
1965 1980 2000 2020 1965-2020
(Megawatts)
Capacity
Eastern subregions 800 2,600 9,500 24,000 23,200
Western subregions 200 840 3,500 9,420 9,220
Total 1,000 3,440 13,000 33,42 32,420
(Gigawatt-hours)
Energy
Eastern subregions 4,300 2,720 46,900 117,000 112,700
Western subregions 1,200 3,760 16,200 43,200 42,000
Total 5,500 16,480 63,100 160,200 154,700

New fossil-fueled and nuclear stream—-electric plants are projected
to increase the annual consumptive use of water from 7,000 acre-feet in
1965 to about 124,000 acre-feet in 2020. Table 8, page 29 shows the
projected water requirements for thermal plants. Pumped storage hydro-
electric facilities are primarily used for peaking purposes and can
then utilize storage developed for other purposes. Greater utilization
of geothermal energy could take place in the near future because of
environmental advantages, relatively low cost, and expected technologi-
cal advancements. Two plants, totaling 340 mw capacity, are projected
to be built between 2000 and 2020 in the western subregions. The
Region contains many other sites with potential for geothermal
production.

Projected land requirements for electric facilities are expected
to increase from 46,600 acres to 137,000 acres by 2020.
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Water Quality, Pollution Control and Health Factors

The greatest challenges to water quality management mav not be
those of a technical nature, but could be the constraints imposed by
existing legal and institutional arrangements. Any future water
management program must incorporate a consideration of the impact of
water quality problems on development, and the impact of development
on water quality. The search for solutions to these problems must
include an examination of existing legal systems and of institutional
arrangements, to determine their efficacy in implementing plans for
the management of water quantity and quality.

The difficulty of maintaining or restoring water quality is con-
tinually increasing because of the growing quantity of pollutants.
Increases in pollution loads result not only from population growth
and industrial expansion, but also from increased water and land uses.
Although many situations can be met with existing knowledge, there is
a continuing need for better basic technological data, improvements in
waste removal, treatment methods, and erosion and sedimentation control
measures. In addition, research and demonstration efforts are needed
to develop effective control measures.

Present health programs need to be expanded to provide better pro-
tection of the public health. There is a need for continuous and close
liaison and cooperation between public health agencies and those con-
cerned with the development and use of water and land resources from
the early planning stages through construction and operation of
projects. This includes improved management regarding surface and
ground-water pollution, pesticide use, thermal pollution, solid waste
disposal, disease vector control, and air and radiological pollution.

The major pollution problems occur in three general areas. These
are the Wasatch Front area of Great Salt Lake Subregion, the Central
Lahontan Subregion and portions of the Sevier Lake Subregion.

Residual wastes from secondary treatment plants overtax the assim-
ilative capacity of the Jordan River. Pollution of Utah Lake presents
health hazards that restrict recreational use. Decreasing inflows,
with increasing amounts of pollutants, create problems in the Great
Salt Lake.

The Truckee River below the Reno-Sparks area exceeds Nevada's nu-
trient standards. The Carson River contains excessive nutrients derived
primarily from local sources. Pyramid and Walker Lakes are experiencing
increasing salinity levels due to irrigation return flows, decreased in-
flows and declining water levels. Excessive aquatic plant growth due
to high nutrient content, occurs in Lahontan Reservoir. In the Lake
Tahoe basin, development and associated erosion of frail lands cause
increased nutrient and sediment problems in the lake.
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The primary water quality problem in the Sevier Lake Subregion is
the increasing salinity of Sevier River and some ground-water reser-
voirs. More intensive use and reuse would increase salt load
concentrations. Erosion and sedimentation are also pollution problems.

If the present trend continues, untreated municipal and industrial
wasteloads as measured by BOD (biochemical oxygen demand) would double
during the 1965 to 2020 period. In the Great Salt Lake Subregion, this
wasteload would comprise about two-thirds of the regional BOD by 2020.

Terminal Lakes

In recent years, interest in recreation and in conservation of
natural environment has increased the concern for preserving terminal
lakes. The three main perennial terminal lakes are Pyramid and Walker
Lakes in Nevada, and Great Salt Lake in Utah. In order to understand
the difficulty of maintaining these lakes, it is necessary to under-
stand the sensitive balance nature has imposed on them. These lakes
are at the ends of perennial streams. Climatic variations and upstream
depletions cause inflow to vary widely from year to year. This in turn
results in fluctuations in lake levels to maintain equilibrium between
inflow and evaporation.

The net annual evaporation rate, total evaporation less precipita-
tion is 3.4 feet on Pyramid Lake and 3.8 feet on Walker Lake. During
the period 1931 to 1960, Pyramid Lake declined 41.4 feet, an average
of 1.38 feet per year. For the same period, Walker Lake declined 58.8
feet for an average of 1.96 feet per year. As an indication of their
sensitivity to climatic conditions, both lakes rose about 8 feet during
1969, a high runoff year.

In contrast to Pyramid and Walker Lakes, Great Salt Lake covers a
large area and is very shallow. Changes in inflow are accompanied by
large changes in volume and surface area with only small changes in
depth. During the period 1931 to 1960, the lake has declined about

6 feet. The surface area decreased about 400,000 acres and the volume
5 MAF.

There are some functions such as recreation, wildlife habitat, and
mineral recovery in the Great Salt Lake which would benefit by maintain-
ing lake stages at or near some selected level. The estimated water
requirements to maintain these terminal lakes at various levels are
given in Table 21. For example, to maintain the terminal lakes at 1965
levels would require increased inflows of 0.3 MAF to Great Salt Lake,
0.13 MAF to Pyramid Lake, and 0.07 MAF to Walker Lake. These inflows
are in addition to the 1931-1960 average inflows modified to 1965 levels
of development. »
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TABLE 21. ESTIMATED WATER REQUIREMENTS TO MAINTAIN PRINCIPAL TERMINAL
LAKES AT VARIOUS LEVELS

Great FBasin Region

Decline Required Dissolved
Lake from 1965 river solids 1/
stage level inflow Volume Area content  Iime—
(MSL) (feet) (1000 af/yr) (maf) (1000 acres) (mg/l) (years)
Great Salt Lake 2/
4,193.75 0 1,7923/ 10.2 670 290,000~ 0
4,189.3 (5 15500~ Vi 562 18
4,182.7 11.6 1,200 3.9 451 22
4,177.4 16.4 900 2.0 340 19
4,173.6 20,2 600 - 0.9 229 1;
4, X70.0 2858 37805 @25 118 14
Pyramid Lake
FE8855 0 365 20.3 108 54200 0
35 754.0 34.5 338 16.9 100 6,100 264
3,690 98 290 3/ i D () 85 6,900 260
3,645 143 29055~ T 71 7,900 259
3,583 205 170 S ol 10,000 171
3,551 25y 140 i 42 12,000 163

Walker Lake

3,972.7 0 V57 EW 39 9,500 0
3,900 73 813/ 0.5 22 23,000 83
3,868 105 50 0.1 14 94,000 64
3,862 111 37 0.05 11 190,000 58
3,860 113 32 0.03 9 saturation 55

1/ Time required to reach indicated lake stage from 1965 stage.

2/ 1960-66 weighted average of the south arm of the lake.

3/ Inflow value for 1931-60 reference period, modified to 1965 level of
development.
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Environment

A basic objective of this study is the conservation and preserva-
tion of resources to insure their continued availability.
tion of future development opportunities and of natural and cultural
values is essential. When several resources occur in a common area,
their development and use may be in conflict, and planning is necessary
for their most effective utilization. The condition of all resources
and the various changes man has placed on them, determine present
quality and future needs of the environment.

The protec=

A critical air quality problem has developed along the Wasatch
Front because of man-caused pollution compounded by natural temperature
inversions. All development should utili iproved municipal and
industrial pollution controls in all areas.

Develop-
o insure

a high level of quality.

sclid wastes in the Lake Tahoe basin ng
nutrients entering the lake. However, eeded to

control other sources of pollution.

Open space is necessary in urban as well as rural areas to maintain
to include

a pleasing environment. Urban development should be planned
open space and greenbelt areas. Agricultural lands presently provide

open space in some areas and should be preserved. Stream channels and
flood plains, such as Jordan and Truckee Rivers, should be used as

greenbelt recreation areas.

Other environmental needs include preservation >tection of
scenic, wilderness, and historic area

roads and trails, and rare and endangered plant and animal species.

, free-flowing ams, scenic

It is not possible to foresee all environmental conflicts, impacts,
or benefits at this level of planning.
initiated, these aspects must be investigated. The most significant

need is to recognize that no land use or water development
without impact on the environment.

1 i : 2 nla -1 y 3
wiien project pilianning 1S

can occur

1/
a4




KESOURCE AVAILABILITY

The Region contains a wide variety of resources, however, their
utilization is dependent upon other factors. In some cases, the dis-
persal of the resource over large areas cor occurrence in remote areas
limits economical use. For example, large areas of good land are
available but are restricted for some uses by limited water supplies.
The physical occurrence, legal and institutional constraints, and
economics limit the reasonable availability of most resources.

Water Resources
The average annual precipitation for the Region is about 11 inches.
The estimated total volume of precipitation is 82 MAF (million acre-
feet), about equally divided between the eastern and western subregions.
More than 90 percent of the volume of precipitation is used by evapora-
tion and transpiration without becoming streamflow or ground-water
recharge.

Water Supply

The renewable water supply is the water rescurce identifiable as
streamflow and ground-water discharge. Streamflow consists of gaged
flow at selected stations on the principal streams, depletions upstream
from these gaging stations and flow of secondary and minor streams
below the gaging stations. Natural ground-water discharge is the
estimated discharge in areas downstream from the principal stream gaging
stations. The combined Regional water supply of abcut 9.6 MAF repre-
sents an average quantity. The actual supply varies seasonally and
from year to year. Table 22 shows the nominal annual water supply.

The nominal water supply, less the depletions for the 1965 level
of identified uses, is the residual supply remaining to meet futur
uses. Table 23 summarizes the residual supply.

Large quantities of water are stored in natural lak
and ground-water reservoirs. This supply is available
basis only. Natural ground-water and lake storage supp

treatment, depending on the use, if considered as a sour
meet future needs. Table 24 shows the quantity of water
1965, including active reservoir storage.
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TABLE 22. NOMINAL ANNUAL WATER SEPPLYl/

Great Basin Region

Natural ground- Combined
Subregion Streamflow water discharge water supply i
2/ (1,000 acre-feet annually) :
Bear River 2,0903/ 40 2,130 2
Great Salt Lake 1,91'-"7/ 630 2,544
Sevier Lake 912 328 1,240 :
Humboldt 8545/ 480 1,334 i
Central Lahontan 1,228~ 104 1,332 3
Tonopah 290 680 970 :
Region 7,288 2,262 9,550

1/ Includes all 1965 uses.

2/ Excludes 10,000 acre-feet export to Columbia North Pacific Region. d
3/ Includes 99,000 acre-feet imports from Upper Colorado Region. 5
4/ Includes 9,000 acre-feet net imports from Upper Colorado Region. 3
2/ Includes 1,120,000 acre-feet inflow from California Region.

|2
3
TABLE 23. ANNUAL RESIDUAL WATER SUPPLY &
Great Basin Region f
Natural ground- Combined &
Subregion Streamflow water discharge supply
(1,000 acre-feet annually) =
Bear River 755 - 755 ¢
Great Salt Lake 618 289 907
Sevier Lake 64 222 286 e
Humboldt 239 394 633 .
Central Lahontan 357 57 414 3
Tonopah 152 487 639
Region 2,185 1,449 3,634 A

TABLE 24. AVAILABLE GROUND-WATER, LAKE AND RESERVOIR STORAGE - 1965

Great Basin Region

Lake and Ground-water Combined 'q
Subregion reservoir storage reservoir storage— storage IR

2/ (1,000,000 acre-feet) -

Bear River 6.05/ 12.0 18.0 g

Great Salt Lake J2 2= 50.0 62.2 3

Sevier Lake 0.2 22.0 22.2 3

Humboldt 0.3, 44.0 44,3 3
Central Lahontan 24.2— 16.0 40.2
Tonopah 0.1 50.0 50.1

Region 43.0 194.0 237.0 &

l/ Estimated amount in the upper 100 feet of saturated deposits.

2/ Includes 4,66 MAF of unregulated storage in Bear Lake.

3/ Includes 10.6 MAF in Great Salt Lake.

4/ Includes 23.56 MAF in Pyvramid and Walker Lakes but not the Nevada
part of Lake Tahoe.
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Water Availability

This section considers the reasonable availability of water in
particular reference to its physical occurrence. As pollution control
becomes more fully established, it may be assumed that water deterio-
rated from man's use would be adequately treated to meet requirements.
Reference in this section to treatment for quality improvement
primarily relates to removal of naturally occurring salts. }

Availability, as estimated in Table 25 represents part of the
residual water supply after the 1965 level of use is subtracted. A
simple summation of all items in the table does not define the total ;
availability. Rather, availability is somewhat less because some items
are available only at the expense of another item. For example, fur-
ther development of principal streamflow would reduce inflow to the
terminal lakes. In turn, this would result in a higher proportion of
terminal lake storage being lost by direct evaporation. In effect,
then, various combinations of the items in the table can be considered

in determining a reasonable means of supplying the projected needs
under the framework plan. s
Evaluation of the elements of the residual water supply indicates :
that 50 percent, about 1.8 MAF annually, of the 3.6 MAF supply may be t
available. This includes approximately 1.2 MAF from streamflow and 0.6 e
MAF from ground water. The remaining 1.8 MAF is considered unavailable 3
due to difficulty of salvaging scattered water supply and variations in .
quantity from the average annual supply. §
The following are elements of supply that are available through 3

salvage. Improved water management and ground-water withdrawals in the
upstream depletion areas of the principal stream systems might vield

0.3 MAF of additional water. Improvement of quality could permit devel-
opment of an additional 0.4 MAF of ground water. Evaporation reduction
from Utah Lake by diking should reduce evaporation by about 0.07 MAF.

Reuse of water to meet withdrawal requirements downstream from the
control gaging stations of the principal streams is about 0.5 MAF. Im-
ports from the Upper and Lower Colorado Regions could be increased about
0.37 MAF. The actual increase to this Region would depend on the choice
by Utah of the places of use for its share of Colorado River water.

The annual vield from one-time ground-water storage over a 50-vear
period could be 1.4 MAF without treatment and 1.0 MAF with treatment.
About 0.8 MAF of water stored in the terminal lakes is physically avail-
able with treatment and represents an annual rate for 50 years, based on
the volume in storage as of the end of the 1965 water year. Diking of
Great Salt Lake could reduce evaporation loss by about 0.6 MAF annually.
This can be accomplished by improved water management, additional

ground-water development, and conjunctive use.
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TABLE 25.

RESOURCE AVAILABILITY

AVAILABILITY OF WATER TO MEET PROJECTED USES

Great Basin Region

Elements of supply

Bear
River

Great
Salt
Lake

Sevier

Lake

Centra

g

Humboldt Lahontan Tonopah Region

Residual water supply

0.6

0.48

(Millions of acre-feet)

0.09

0.22

.15

0.24

Salvage of water:
Improved management,
upstream depletion
areas
Improvement of
quality from natural
ground-water
discharge
Evaporation reduc-
tion from Utah Lake

.12

0.1

0.06

0.06

0.04

0.04

0.01

0.07

For withdrawal only:
Reuse

0.17

0.03

0.22

Net imports from
Upper and Lower
Colorado Regions

0.29

0.08

Time-limited supply: 1/

Ground-water

storage reserve;
Without treatment
With treatment

Terminal lake

storage, with

treatment

o o

o o
w Wn

— =
=2 -

0.8

Potential augmentation:
By precipitation
management
Vegetation manipu-
lation
Conversion of
ocean water

0.08

0.04

0.05

0.9

0.04

To offset other

depletions:
Evaporation reduc-
tion, Great Salt
Lake

0.6

1/ Annual amount for 50-year period.
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The annual water supply could be augmented by about 0.9 MAF through
precipitation management. Augmentation of water supply is possible by
manipulation of vegetation. This quantity is estimated at 0.04 MAF for
the Region.

Each of these supplies would present some problems, if developed.
Further development of the secondary and minor streams must be able to
accommodate the wide geographic distribution of these streams and
existing water rights. The relatively small size of the individual
streams limits the possibility of more than seasonal storage. Develop-
ment of ground water should be widely distributed to obtain the optimum
sustained yield from the many valley ground-water reservoirs. Planned
extensive development of one-time ground-water storage may require
adjustments of legal and administrative constraints. Utilization of
the water stored in the terminal lakes, for other purposes, would be at
the expense of maintaining them. Augmentation of the water supply by
precipitation management and vegetation manipulation may present legal
and environmental problems. The use of desalted ocean water would
require solutions to significant problems.

All these elements of water supply are available at costs approach-
ing $500 per acre-foot. Selection of the particular combination of
elements of supply and proportion of each, is dependent on the location
of needs, costs, legal and institutional constraints, and political
decisions.

Land Resource

Land available for various uses is shown by subregions in Table 26.
Most land is suitable and available for more than one use; therefore,
the values are not additive. Land suitability for food and fiber
production is shown on the maps following page 49,

TABLE 26. LAND AVAILABLE FOR VARIOUS USES - 1965

Great Basin Region

Great
Bear Salt Central
Principal use River Lake _Sevier Humboldt Lahontan Tonopah  Region
(1,000 Acres) i
Irrigated cropland 1,193 2,705 2,145 3,603 658 4,152 14,456
Dry cropland 590 434 158 0 0 0 1,182
Grazing land 35203 12,480 8,004 15,641 3,668 20,232 63,238
Timber 373 1,093 ) 0 80 29 2,352
Outdoor recreation 35 92 82 70 10 141 430
WIIderne?? and scenic 45 127 53 73 232 420 950
Minerals> 227 2,894 1,838 4,181 2,593 4,709 16,442
Classified watershed _9}’ _184 749_ 70 118 60 608

i],/ Land under mineral claims

49
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PART IV RESOURCE AVATLABILITY

Cropland

The Region contains over 12 million additional acres of available
and potentially irrigable land. These are available principally from
areas presently used for dry cropland and grazing. Diversion require-
ments would exceed 53 million acre-feet at projected irrigation effi-
ciencies. Approximately 24 million acre-feet of water would be depletec
to fully supply these lands. There are about 1.2 million acres of land
available for dry cropland all in the eastern subregions. About 90
percent of this is being farmed.

Grazing Land

About 75 percent of the land in the Region is available and used
for livestock grazing. Some crop aftermath grazing is available on
cropland in addition to this. Production on grazing land is expressed
in terms of animal unit months (AUMs) of forage. Range forage can be
increased by 3.2 millicn AUMs through range treatment and management.
This amounts to a 79-percent potential increase over the 1965 produc-
tion. Table 27 shows present and potential production on grazing land.

TABLE 27. POTENTIAL RANGE FORAGE PRODUCTION

Great Basin Region

1965 Potential Percent
Subregions production production increase
(1,000 AUMSs)

Bear River 535 953 78
Great Salt Lake 907 1,642 81
Sevier Lake 719 1,222 70
Humboldt 1,002 2,085 108
Central Lahontan 232 353 52
Tonopah 704 1,075 53
Total 4,099 7 5330 79

Forest Land

Presently there are 2.4 million acres of forest land suitable and
available for commercial timber production. These lands are extremely
important for watershed protection, wildlife habitat, recreation use,
and esthetic values. Some lands, for example the 29,000 acres of
commercial timber in the Tonopah Subregion, are probably more valuable
for watershed and recreation than for timber production.
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The present and potential timber production is shown in Table
The hardwood (aspen) component is 34 percent of the total volume.
Varieties of spruce, fir and pine make up most of the remaining vol
Both net annual growth and harvest can be increased by 2020, but tc
resources will decline. This decline is attributable to harvest be
greater than growth over the past few decades. Reduction in commer
forest area also contributes to the decline.

TABLE 28. POTENTIAL TIMBER PRODUCTION

Great Basin F

Land suitable and Present
Economic available for (1965) Potent
subregion timber production production produc
(Million (Mil]
(1,000 acres) cubic feet) cubic
Bear River 373 3 0 Wi 9.
Great Salt Lake 1,093 2.033 22
Sevier Lake 777 0.372 23
Humboldt 0 0
Central Lahontanl/ 80 0
Tonopah 29 .018 0.
Totall 23352 2.6 54,

1/ Potential timber production is not shown because land will be u:
for recreation and watersheds.

\

Minerals

Unlike most other resources, minerals are nonrenewable; their
availability is dependent on discovery and economics, which in turr
depend on quality of the deposit and technology.

The available known and predicted additional mineral resources
considered are those occurring in large enough volume or value that
they are mined at present or have development potential. These inc
a wide variety of both metallic and nonmetallic minerals. The maps
following page 51 show the location of the known mineral resources.
following examples indicate the magnitude of some of these resource

About 3.3 billion tons of bituminous coal resources are locate
several fields in Utah. About 45 million tons of known and predict
lead, zinc, copper, and gold and silver ore are found in veins and
placement deposits, about 75 percent of which occur in the Great S:
Lake Subregion. There are about 3 billion tons of porphyry type o1
that are about equally classified in known and predicted categories




[LITY

ime.
cal
ing
rial

2gion

ial
tion
ion
feet)

N O W wWww

7

v
(=9

lude

T P
3

The

d in i
ed

re~




MHOMHNVHA HATSNHHHMINOD
NOIDHY NISVH LVHHD




i, \\ / < 5 5

== i b “
e : % : { AN aASTH

Yy AEINOHY T

A
-9
&

,;)\?

s

Iz

o HIOAHASTH
HOIN G 384

|

)
x
sl

/
-

sl ) .\\1\
P S

\‘
A\\.T MY d

)

\

A

pimn__ e
’ v\‘\ :«,.:.rh\

2y iN3D




AD43 934  GREAT BASIN REGION STATE-FEDERAL INTERAGENCY GROUP F/6 GIBI

UNCLASSIFIED

&R:A; BASIN REGION COMPREHENSIVE FRAMEWORK STUDY. APPENDIX XVII==ETC(U)
1

NL




“m .0 ===
= I

TR
. It

N EE T




SVHUY LNHNHOVNVIA
ANV INHNLVHYHL AIHSHHLVM

0L61

JIVNIXOHddY
[

HONI 4HL Ol
SITUN

(SNOIDHHLNS NHHLSHM)
AJNLS
MUHOMHAVYHA HAISNHHHHINOO
NOIDAYH NISVH LVHYUD

soye| dodae]
SIRY es pue usaavy
- 4 .

Lt ylino,

@)
2t
s
.

Wt an

vt "
1 porrestiyd

Seade :T;:;._l?:::: T.Z_/L..w:; Nﬂ::,._..;

st}

=4
A rgosa

spr g
SRadw Juowiivoa] @..:_{..;.:.: __,.m_...,.":.

g

NOILVYNVIdX3




PART IV RESOURCE AVAILABILITY

These ores contain copper, molybdenum, and some associated metals,
principally gold and silver, in various ratios of concentration, but
the principal metal generally is copper.

Some of the 15 million tons of known reserves of beryllium-bearing
material contain substantial amounts of lithium which might be recover-
able as a byproduct. There are about 5 billion tons of iron ore in the
Central Lahontan Subregion, of which 25 percent is a predicted resource.
Huge barite resources are located in Nevada, most of which constitute a
known reserve of 50 million tons, with an additional 50 million tons
predicted. Diatomite occurs as widespread beds in the western part of
the Region. There are no data available on tonnage, quality and extent,
but these deposits probably entail a multimillion ton resource.

There are 2 billion long tons of known phosphate rock resources of
which 90 percent is in the Bear River Subregion. The Great Salt Lake
contains large resources of saline materials with estimated equally
large resources in the brines of the saturated sediments. Known re-
sources of sand and gravel are widely distributed throughout the Region
and are considered adequate to supply all foreseeable needs. There are
many other known and predicted deposits of various materials which
contribute to the wealth of the Region.

Fish and Wildlife

Fishing waters are largely limited to areas in or near the major
mountain ranges that form the eastern and western boundaries of the
Region. 1In 1965 fishable waters consisted of about 4,200 miles of
streams, and 0.5 million acres in natural lakes and impoundments.
Table 29 shows fishable waters available in 1965.

The cutthroat trout was originally the principal native gamefish
and is still one of the most sought after species. However, much of
the present fishery is based on introduced species and the rainbow
trout has replaced the cutthroat as the most widespread gamefish. The
fishery for rainbow and other trout is maintained by extensive stock-
ing with hatchery-reared fish. Natural spawning habitat is limited.
Waters at lower elevations are generally suitable for warmwater fish
including catfish, walleye, and bass. The mountain whitefish are found
in the upper reaches of many major streams.
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TABLE 29. INVENTORY OF FISHABLE WATERS - 1965

Great Basin Region

Streams Natural lakes Reservoirs Farm ponds
(miles) (acres) (acres) (acres)
Coldwater fishery
Idaho 200 33,000 4,300 100
Nevada 1,200 262,000 16,300 300
Utah 2,000 40,500 26,600 1,400
Wyoming 300 500 2,000 100
Total 3,700 336,000 43,200 1,900
Warmwater fishery
Idaho 0 0 0 10
Nevada 300 11,990 10,300 70
Utah 200 10 130,500 20
Wyoming 0 0 0 0
Total 500 12,000 140,800 100
Total 4,200 348,000 184,000 2,000

The present overall supply of fishing waters and facilities is
adequate to make some sort of fishing available to essentially every-
one. However, many of the better fishing waters are located consid-
erable distances from major population centers. Preponderance of the
available fishing opportunity occurs in large lakes and reservoirs
where the full potential can only be realized through the use of boats.

Extensive areas of national forest and public domain make much of
the potential opportunity for hunting, and other wildlife oriented
recreation, accessible to the general public. Major concentrations of
wildlife rasources are found in or near the major mountain ranges.

Major game species of the Region include mule deer, elk, water-
fowl, and upland game birds. Important nongame water birds including
white pelicans, ibis, gulls, and others frequent the wetlands.

The major areas suitable and available for development of managed
waterfowl habitat are located along the eastern shore of Great Salt
Lake in Utah, the Humboldt-Carson sink in west central Nevada, and the
Ruby Lake area in northeastern Nevada. Increased intensitv of manage-
ment would be necessary to offset habitat losses that would result from
conversion of existing natural habitat lands to other uses.
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Outdoor Recreation

Approximately 80 percent of the land in the Region is suitable
for recreation purposes, most of which is publicly owned. There are
large areas of open space and scenic beauty that can provide outdoor
recreation experiences. Many of these areas have remained unused by
recreationists. This lack of use may be attributed to the remoteness
and difficulty of access. However, there are nationally known
attractions, such as Lake Tahoe and Bryce Canyon National Park. Table
30 shows the availability of public lands by recreation land class.
Most are in recreation land class III with 60 percent situated in the
least populated subregions.

TABLE 30. LANDS AVAILABLE AND SUITABLE FOR RECREATION - 1965

Great Basin Region

Recreation land class
it 11 II1 Vv \'/ VE Total
(1,000 acres)

Public
Federal 0 45 58,038 218 495 20 58,816
State 0 4 177 0 0 0 182
Local 7 4 1 8 0 0 15
Total 2 953 58,216 226 495 20 59,013
Private (Not inventoried by recreation land class)
Indian Trust 940
Private 7,506
Total 8,446
Total 67,459
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The availability of the recreational resource was considered
under the concept that if specific opportunities were not provided, the
demand by people would be modified to accept the types of recreation
that were available. Under this concept there are adequate resources
in this Region to meet the demand.

Satisfying water~-based recreation demand is limited by population
distribution relative to resource location, accessibility, and develop-
ment. Table 31 shows the water surface area available for recreation
in 1965.

TABLE 31. WATER SURFACE AREA AVAILABLE AND SUITABLE FOR RECREATION -

1965
Great Basin Region
Subregion Supply
(acres)
Bear River 94,394
Great Salt Lake 157,922
Sevier Lake 11,764
Humboldt 7,500
Central Lahontan 202,360
Tonopah 580
Region 1,474,520
55
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PART V

REGIONAL COMPREHENSIVE FRAMEWORK PLAN

The purpose of this plan is to provide a broad guide for the
orderly development of the Region's water, land, and related resources,
to meet the projected requirements to the year 2020. Each of the
supporting appendixes primarily outlines resource availability and
single-purpose needs. Planning reports and data of State and Federal
agencies were also used. The appendixes do not collectively present a
fully integrated plan of development, but provide the major basis for
the regional plan. Joint and conflicting uses resulting from an
overall analysis of the needs and plans were resolved, where possible,
in the formulation process.

In plan formulation authorized projects of the various State and

Federal agencies were considered as were projects in the planning stage.

The remaining portions of the plan are based essentially upon
utilization of available resources and the judgment of experienced
planners.

The plan was formulated to minimize adverse environmental impacts
and compensate for unavoidable adverse effects. Conflicts and adverse
effects which were not resolved are identified. This early identifica-
tion should permit future analysis and resolution of conflicts in
advance of development.

Generalized cost data for the plan are included without
consideration to cost-repayment relationships.

The plan outiines one way in which projected needs can be met.
There are alternative plans to meet the needs; however, time did not
permit their consideration. Some of these alternatives are considered
in State water plans now being prepared.

The general planning policy adopted for the Pacific Southwest
study area outlined alternative levels of development. These include
that level which would result using the OBE-ERS projections as the
principal control, one or more levels of logical and potentially
feasible capability to contribute to the national future needs, and
that potential level of development limited by available land and
other physical resources, except water.

56
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Regional Plan Summary

The plan assesses the development and use of the resources indicat-
ed by the OBE-ERS projections. Environmental impacts are evaluated in
general terms. The major elements of the plan are discussed in the
following paragraphs.

Water depletions would increase about 1.5 MAF annually by 2020,
about half of which would be for municipal and industrial uses. About
80 percent of the additional requirements for water occurs in the
eastern subregions and would be developed principally from surface
supplies and from authorized imports. Additional water development in
the western subregions would be principally from ground-water supplies.
Ground-water development would draw on storage in some areas which are
remote from major sources of recharge. Water needed to maintain the
terminal lakes is not included in the plan.

An additional 3.3 MAF of reservoir storage capacity would be
developed by 2020. Storage for about 76,000 acre-feet was developed
between 1965 and 1970. Most of the additional storage is in the
eastern subregions.

Overall irrigation efficiency would increase approximately 5 per-
cent by 2020. The planned efficiency would decrease diversions needed
to meet projected depletions by about 800,000 acre-feet.

The limiting factor in selecting the 245,000 acres of new land for
irrigation is availability of water. Of this amount, 239,000 acres
would replace land lost to other uses, primarily for urban and
industrial expansion. To meet additional production requirements,
irrigation of 6,000 acres of new land, and 59,000 acres of idle land is
planned. Crop yields are expected to increase 40 to 140 percent over
present levels.

The various changes in land use to meet the plan reduce land
available for grazing by 2.4 million acres. Forage production on
remaining rangeland is planned to increase by 1.8 million AUMs.

Available timber producing land will decrease 135,000 acres by
2020. 1Intensive management and better harvest utilization will increase
production of wood and wood products by 21 million cubic feet.

About 39 million acres of watershed land will be treated by 2020.
Intensive treatment measures are planned on 11.5 million acres.

Principal metals expected to be produced by 2020, in order of
value, are copper, iron ore, gold, and molybdenum. Important non-
metallic commodities include sand and gravel, cement, diatomite, and
stone. Mineral production is expected to nearly double by 2020.
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The plan contains a combination of two flood control concepts,
floodwater control and flood plain management. The plan will reduce
average annual flood damages by $16.5 million annually.

Recreation use is estimated to be 270 million recreation-days by
2020. The water and land resources of the Region are capable of meet-
ing these demands. The large projected water-based recreation demand
in the Tonopah Subregion can be met by substituting land-based types of
recreation. Under existing legal, institutional, and financial
arrangements, about 45 percent of the planned use would be met. Urban
oriented recreation accounts for the majority of the recreation cost.

The water needs for fish and wildlife will be met by the plan.
Iimited big game habitat will curtail hunter success in the Bear River
Subregion. The Region's large deer herds would be managed under more
stringent controls and their winter range improved.

Electric power needs, exceeding 160,000 gigawatt-hours by 2020,
will be supplied by fossil-fueled plants, hydroelectric facilities,
nuclear plants, and imports.

Treatment of all municipal and most industrial effluents is planned
to maintain or improve water quality. Planned watershed management and
treatment will reduce sediment pollution of streams and lakes. Control
of potential sources of pollution is essential if environmental quality
is to be protected.

Planned water development costs to the year 2020 are $2.7 billion.
OM&R costs are $140 million annually. Total costs, including associated
development, would exceed $9 billion and total OM&R costs would be
$555 million annually by the year 2020.

Elements of Regional Plan

The Great Basin Region is predominantly an agricultural area and
will remain so through 2020. It contains important urban and industrial
centers along the Wasatch Front in Utah, and in the Reno-Carson-Tahoe
area in Nevada. These areas are projected to grow significantly and
will create the largest demand for additional resources. The Region is
one of the major mineral producing areas in the nation and will continue
so, particularly in the production of copper.
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Water Resources Development
Planned water uses, summarized in Table 32, indicate water with-
drawals will increase about 2.3 MAF and depletions alput 1.5 MAF by

2020. About 60 percent of the additional withdrawals and 46 percent
of the depletions will be for municipal and industrial uses.

TABLE 32. PLANNED WATER USES - REGIONAL SUMMARY

Great Basin Region

Change
Type of use 1965 1980 2000 2020 1965-2020
(1,000 acre-feet)
Withdrawals
Municipal and industriall/ 493 721 1,172 1,872 +1,379
Thermal electric power 7 13 43 124 A= KD
Recreatio 8 13 20 32 + - 24
Mineralsl 96 170 200 243 + 147
Irrigation 7,032 7,109 7,292 7,483 + 451
Fish and wildlife 1,017 1,068 1,117 I2 b5 + 197
Total 8,653 9,094 9,844 10,968 +2,315
Depletions

Municipal and industriall/ 161 250 469 871 + 710
Thermal electric power i 13 43 124 = 147
Recreatii7 6 7 & LS + 9
Minerals— 23 49 62 85 + 62
Irrigation 2,933 3,030 35235 3,455 + 522
Nonirrigated wet meadows 1,120 1,082 980 910 - 210
Managed fish and wildlife 734 836 939 1,699 4= 365

Unmanaged fish & wildlife
and associated wetland 405 364 364 309 - 96
Reservoir evaporation 624 600 648 678 + 54
Total 6,013 65231 6,749 7,546 +1,533

1/ Projected values adjusted in framework plan formulation.

The increased water use will require improved management of the
existing limited supply. Improved water management includes increased
efficiency of use, salvage, conversion, treatment, and reuse. Presently
developed supplies and imports will be utilized in the Great Salt Lake
Subregion. Increased development is planned on the principal and
secondary streams. Additional ground-water development will occur in
all subregions. The general sources of water supply for principal uses
are shown in Table 33.
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TABLE 33. SOURCES OF ADDITIONAL DIVERSIONS FOR PRINCIPAL USES BY 2020

Great Basin Region

Stream- Ground
Principal use flow water Imports Total
(1,000 acre-feet)

Municipal & industrial 793 355 231t 1,379
Electric power 65 52 0 17
Recreation 8 16 0 24
Minerals 62 84 0 146
Irrigation 275 15 66 451
Fish and wildlife 156 41 0 197

Total 15359 659 296 2,314

1/ Based on import alternative in Great Salt Lake Subregion.

The additional water supply in the Bear River Subregion will be
obtained principally from regulation of surface streamflow, conversion
of unmanaged wetlands to managed fish and wildlife use, and some
augmentation from ground water.

Additional water in the Great Salt Lake Subregion will be obtained
from both surface and ground water, and imports. Extensive reuse of
return flows from municipal and industrial diversions is planned.

Additional water in the Sevier Lake Subregion, principally for
agriculture, will be obtained from development of ground~water supplies,
imports, and additional regulation of surface streamflows. The develop-
ment program includes direct salvage of water from wetlands by pumping
and drainage, mainly along the Sevier River system.

Additional water supply in the Humboldt Subregion will be obtained
principally from ground-water supplies and to a limited extent by
regulation of surface streamflow.

Additional water supply in the Central Lahontan Subregion will be
obtained from ground water, additional regulation of streamflows, and
reuse of water diverted for municipal and industrial purposes.

Additional water supply in the Tonopah Subregion will be obtained

almost entirely from ground water. Streams are small, widely scattered,
and do not justify extensive development.
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Additional water needed on present irrigated land can be supplied
by more efficient use of present diversions. A planned 5 percent
increase in overall efficiency can meet this need and about half the
needs for new cropland. The additional water supply for new cropland
would require new development. Table 34 shows the planned irrigation
water use.

TABLE 34. PLANNED IRRIGATION WATER USE

Great Basin Region

Change
1965 1980 2000 2020 1965-2020
(1,000 acre-feet)
Diversions
Presently d7veloped
croplan‘l 71,0320 6,927 6,857 6,618 - 414
New cropland 0 182 435 865 + 865
Total diversions 75032 7,109 75292 75483 + 451
Depletions
Presentlv developed
croplandl/ 2,933 2,948 3,039 3,066 + 133
New cropland 0 82 196 389 + 389
Total depletions 2,938 3,030 35235 3,455 + 522

1/ Includes water for idle land returned to production.

Table 35 shows the facilities required to develop the plan.
Development of reservoir storage will be principally for irrigation and
flood control except in the Great Salt Lake Subregion where the greatest
demands will be for municipal and industrial purposes. About 76,000
acre-feet of storage capacity has been developed from 1965 to 1970,
principally in the eastern subregions.

TABLE 35. FACILITIES REQUIRED TO DEVELOP THE PLAN

Great Basin Region

1965- 1980- 2000- 1965-
Facility Unit 1980 2000 2020 2020
Surface water storage 1000 AF. 1,600 981 700 3,281
Conveyance facilities miles 226 146 245 617
Pumping plants number 4 3 9 16
Irrigation laterals 1000 acres 43 29 31 103
Drainage 1000 acres 66 86 74 226
Water treatment 1000 AF. 133 224 278 615
Waste water treatment 1000 AF. 142 237 306 685
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Land Resources Development

Land use changes planned for the 1965-2020 period are shown in
Table 36. The greatest land use increases occur for recreation, and
fish and wildlife. These uses, however, accommcdate other simultaneous
uses. The greatest impacts occur when expanding urban and industrial
centers encroach on land developed for other uses, principally irriga-
tion. Grazing land use will decrease by 2.4 million acres because of
the increase in other uses.

TABLE 36. PLANNED LAND USE - REGIONAL SUMMARY

Great Basin Region

Change
Principal usel/ 1965 1980 2000 2020 1965-2020
(1,000 acres)
Irrigated cropland 2 il 2,104 2,098 2,120 + 6
Dry cropland 1,083 1,074 1,082 1,152 + 69
Grazing land 63,238 62,481 GRS 60,820 -2,418
Timber 2,352 25257 2,237 22107 = ]85
Urban and industrial 365 434 533 661 + 296
Qutdoor recreation 430 896 1,413 1,928 +1,498
Wilderness and scenic 129 950 950 950 £ 82
Flood control measures 32 67 128 160 A= 128
Military and related 4,962 4,962 4,962 4,962 0
Minerals 421 856 1,044 1,270 + 849
Fish and wildlife 2,056 3,362 3,667 3,989 41,933
Classified watershed 352 427 510 608 -+ 256
Transportation and
utilities 611 706 770 811 + 200
Water control reservoirs 320 321 362 379 + 59

1/ Multiple uses of land are made in most categories.

Production on an additional 304,000 acres of land is planned by
2020. This includes developing 245,000 acres of new land, and restoring
59,000 acres of idle land to production. About 239,000 acres of land
will be lost to other uses, principally in the Great Salt Lake and
Central Lahontan Subregions; therefore, total productive land will
increase 65,000 acres by 2020 as shown in Table 37. Some shifts were
made in allotted production from the Great Salt Lake and Central
Lahontan Subregions to neighboring subregions. These shifts generally
locate irrigation development in closer proximity to water supplies,
and minimize future encroachment from urban and industrial expansion.
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TABLE 37. PLANNED IRRIGATED LAND DEVELOPMENT - REGIONAL SUMMARY

Great Basin Region

Change
1965 1980 2000 2020 1965-2020
(1,000 acres)
Previously developed
land 2,114 2,114 2,104 2,098 -
Loss to other useskt/ - -65 ~-78 -96 -239
New land developmentl/ - 55 72 118 +245
Net developed land 2,114 2,104 2,098 2.120 + 6
Idle land remaining 116 122 79 57 + 592/
Productive land 1,998 1,982 2,019 2,063 + 65

1/ Values are incremental amounts.
2/ Idle land restored to production.

Agricultural production on irrigated land will increase about 50
to 140 percent by 2020. Table 38 shows the estimated cropland yields.
These yields can be met with an adequate water supply, improved crop
varieties, adequate fertilization, and improved agricultural water
management.

TABLE 38. ESTIMATED IRRIGATED CROPLAND YIELDS

Great Basin Region

Unit Increase

Crops per acre 1965 2020 Yield Percent
Irrigated cropland

Native hay ton e 1.9 0.7 53
Alfalfa hay ton 3.2 5.4 2.2 69
Alfalfa seed Cwt 1.8 2.6 0.8 44
Corn silage ton 1550 26.5 11.5 70
Corn for grain bu 530 98.0 45.0 85
Feed grains bu 50.0 96.0 46.0 92
Wheat bu 35,0 79.0 44.0 116
Noncitrus fruits bu 3750 900.0 5250 140
Vegetables ton 540 12.0 7.0 140
Cotton 1bs 800.0 1,400.0 600.0 T
Sugar beets ton 130 E8,.7 st 44
Potatoes Cwt 184.0 358.0 174.0 95
Irrigated pasture

Native pasture AUMs 2.0 32 el 60
Improved pasture AUMs Sist 9.1 3.4 60
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Land suitable for dry cropland farming is principally confined to
the eastern subregions. Additional needs will be met by restoring
142,000 acres in conservation reserve to production and development of
suitable rangeland. These two sources will meet requirements including
the replacement of dry cropland converted to other uses, principally
irrigation. Production will be increased through management practices.
These include conserving soil moisture, maintaining soil fertility,
controlling disease and insects, reducing erosion, and using improved
crop varieties.

Rangeland forage production is planned to increase 1.8 million
AUMs by 2020 as shown in Table 39. This is about 56 percent of the
potential production on land available for grazing in 2020. This
increased production will be accomplished by improved grazing
management and land treatment measures.

TABLE 39. PLANNED RANGE FORAGE PRODUCTION FOR LIVESTOCK GRAZING

Great Basin Region

Increase
Subregions 1965 1980 2000 2020 1965-2020
(1,000 AUMs)

Bear River 535 597 685 762 + 227
Great Salt Lake 907 1,023 Tl 5 1+292 + 385
Sevier Lake 719 758 930 1,020 + 301
Humboldt 1,002 1,007 1,395 1,636 + 634
Central Lahontan 232 242 283 302 + 70
Tonopah 704 697 838 919 + 215
Total 4,099 4,324 54318 54931 1, 832

Timber production is expected to increase 21 million cubic feet by
2020. This is about 41 percent of the potential increase in production
but is considered reasonable as the demand for other uses of forest land
increases. The demands, beyond this expected increase in production,
will continue to be met from imports. The planned treatment program by
2020 is shown in the following tabulation.
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Great
Bear Salt Sevier Central
River Lake Lake Humboldt Lahontan Tonopah Region
(1,000 acres)

Regeneration 67 ES 104 - 2 2 190
Treating timber

stands 41 35 433 1 6 3 519

Total 108 50 537 1 8 5 709

Regeneration includes planting and seeding. Treating timber stands
includes pruning, thinning, and pest control. Treatment and management
of noncommercial timber areas for harvest of posts, poles, and Christmas
trees is planned.

The planned watershed treatment program is shown in Table 40.
Irrigated cropland treatment includes improved water application and
drainage. Dry cropland treatment includes erosion and sediment control
while the program on forest and rangeland is primarily land treatment
measures.

TABLE 40, WATERSHED TREATMENT PROGRAM - REGIONAL SUMMARY

Great Basin Region

1965~ 1980- 2000- Total
Land resource group 1980 2000 2020 1965-2020
(1,000 acres)
Irrigated cropland 348 468 437 1,253
Dry cropland 298 260 265 823
Forest and rangeland 101 7D, 15,675 9,670 37,065
Total 12,366 16,403 10,372 39,141

Land management offers the greatest potential for solving water-
shed problems. Proper management of grazing and crop production,
coordinated with recreation use, mineral exploration and development,
urban expansion, and other land uses is a necessary part of the plan.
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Other Resources Development
Minerals

The principal metals expected to be produced by 2020, ranked in
terms of value, are copper, iron ore, gold, and molybdenum. Copper
should remain the dominant mineral through 2020. Several large iron
ore deposits may become major sources of supply for the western states.
Gold production in the Humboldt Subregion should continue through 2020.
The expanding need for molybdenum should lead to development of the
Region's deposits by 1980. The production of other metals will also
increase, many of them as the result of processing complex ores for
the recovery of copper.

Sand and gravel should become the second largest mineral commodity
produced in 1980 and remain so beyond 2020. Production of many other
nonmetallics, including cement, diatomite, and stone, will increase
principally in response to national demands. Sources of saline brines
include Great Salt Lake and underground deposits. Production of
saline minerals, including salt, sodium, magnesium, and potash will
increase. Lithium production from brine in the Great Salt Lake
Subregion is expected to grow through 2020.

The major fuel commodities, coal and petroleum, are expected to

increase in output by 1980. Table 41 shows the expected value of
mineral production.

TABLE 41. VALUE OF MINERAL PRODUCTION

Great Basin Region

Industrial sector 1965 1980 2000 2020
(millions of dollars)l/

Mineral fuels 1 5 5 5

Metals 272 359 385 403

Nonmetallic minerals sl 121 169 224

Total 330 485 599 632

1/ 1957-59 base.

Flood Control

The flood cecntrol plan consists of both structural and nonstructur-
al measures. Structural measures include storage reservoirs, levees,
channels, and watershed treatment. Nonstructural measures are primarily
flood plain management techniques. Table 42 shows the elements of the
flood control plan.
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TABLE 42. ELEMENTS OF THE FLOOD CONTROL PLAN - RECIONAL SUMMARY

Great Basin Region

1965~ 1980- 2000- 1965-
Element Unit 1980 2000 2020 2020
Reservoir capacity 1000 AF. 578 580 186 1,344
Levees miles 20 36 42 98
Channels miles 103 74 36 213
Watershed treatmenil/ 1000 acres 228 249 246 723
Flood plain management No. areas 6 15 13 34

1/ Included in watershed treatment program.

Reservoir storage is provided principally in multiple-use
structures. Levee and channel improvements are planned for critical
locations. Land treatment measures and management practices include
contour trenches, gully plugs, small retention reservoirs, revegetation,
and controlled use of watershed areas. These will preserve or restore
watershed areas to a condition that reduces flood peaks and erosion.

Nonstructural flood plain management measures are planned to reduce
flood damage, principally in downstream flood plains. These include
flood plain zoning, tax adjustments, flood insurance, local development
policies, and flood forecasting.

Table 42 does not include five multiple-purpose reservoirs in
California. These structures, with a combined flood control capacity
of 140,000 acre-feet, will provide protection for the major urban
centers in the Central Lahontan Subregion.

Table 43 shows the average annual flood damages prevented by the
plan. It is not possible to prevent all flood damages. Average annual
flood damages remaining in 2020 with the flood control plan in operation
are about $7.8 million. These remaining damages will occur mainly in
downstream areas because of increased development in the flood plains.
Damages in upstream areas will cecrease because of planned land
treatment measures.
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TABLE 43. AVERAGE ANNUAL FLOOD DAMAGE PREVENTED

Great Basin Region

Subregion 1980 2000 2C20
($1,000)

Bear River 140 481 979
Great Salt Lake 1,200 3,515 7,629
Sevier Lake 325 769 1,380
Humboldt 1/ 216 732 1,504
Central Lahontan~' 696 2,135 4,054
Tonopah 145 467 924

Region 2,722 8,099 16,4706

1/ A substantial portion of these values are derived from 5 reservoirs
in California.

Outdoor Recreation

Planned increase in recreation use will be about 270 million
recreation-days by 2020, requiring acquisition of about 93,000 acres of
land, primarily for Class T and II uses. The plan was developed under
the concept that if recreation opportunities were not provided, the
demand by people would be modified to accept those that were available,
even though the quality may be reduced. Under this concept, the
resources of the Region are adequate to meet projected demands except
for water-based recreation in the Tonopah Subregion. This demand
originates principally from population centers outside the Region and
can be met by substitution of land-based recreation opportunities.

Under present constraints, about 118 million recreation-days can
be developed by 2020. Developments to meet the additional unrestricted
demand of 152 million recreation-days requires new legal, institutional,
and financial arrangements.

If unlimited supplies of water and land-based recreation areas and
facilities were available, the demand by 2020 would be 398 million
recreation-days.

To insure preservation of natural resources for future generations,
approximately 14 rivers and streams have been identified as wild, scenic,
or recreational rivers. Twenty-one areas have been identified for
consideration as additions to the wilderness system. Areas with unique
natural attributes and cultural value have been identified and should
be given protection through legislative action.
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Fish and Wildlife

Better management practices for fish and wildlife purposes are
essential and will be implemented. Suitable wildlife habitat is
limited and full utilization of these areas is essential to meet
increased hunting demands.

Development plans include fisheries in new impoundments, access
roads, fish hatcheries, and habitat improvement and management. Stream-
flows of suitable quantity and quality will be maintained for fisheries
where possible.

Sport hunting programs include land acquisition and development,
access road construction, and habitat improvement and management. Most
of the additional 1.9 million acres of land use planned for fish and
wildlife is associated with big game habitat management.

Additional development of 226,000 acres for waterfowl habitat is
planned. 1Included are areas around the eastern shore of Great Salt
Lake in the Bear River and Great Salt Lake Subregions, the Humboldt Sink
in the Humboldt Subregion, and Franklin Lake area in the northern part
of the Tonopah Subregion.

Electric Power

Electric power will be supplied by fossil-fueled plants, hydro-
electric facilities, continued imports, and in the final time frame,
nuclear plants. Tables 44 and 45 show the planned staging of electric
power resources for the eastern and western subregions, respectively.
The maps following page 70 show the electrical facilities planned by
2020.

Land areas meeting siting requirements of fossil-fueled and
nuclear plants are available within close proximity to adequate water
supplies. Adequate pollution control facilities for coal-fired plants
will be required to permit location in close proximity to water supplies
and load centers.

Conventional hydroelectric plants will be limited to those
developed under the Central Utah Project in the Great Salt Lake Sub-
region. Pumped storage hydroelectric facilities will utilize storage
developed for other purposes as the lower reservoir. About 78,000 acre-
feet of new storage would be required for upper reservoirs. Two sites
are planned in the Great Salt Lake Subregion, and one each in Bear
River and Central Lahontan Subregions.
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TABLE 44. STACING OF ELECTRIC POWER RESOURCES - EASTERN SUBREGIONS
Great Basin Region
1980 2000 2020
Capacity Energy Capacity Energy Capacity Energy
(mw) (gwh) (mw) (gwh) (mw) (gwh)
Hydro 150 500 150 500 150 500
Central Utah Project 130 320 250 700 250 700
(;as turbine 0 0 600 1,000 0 6]
Conventional steam 300 1,300 1,380 4,500 2,340 5,600
Nuclear 0 0 0 0 9,200 64,000
Pumped storage 560 320 1,860 1,000 4,000 2,000
Colorado River Storage
Project imports 259 1,351 259 1,201 259 1,201
Imported steam 1,200 8,930 5,000 38,000 7,800 43,000
Total loads 2,599 12,721 9,499 46,901 23,999 117,001
Reserve requirements 449 1539 4,049
Total loads =/ 2850 12,240 7,960 45,400 19,950 114,000
Pumped storage load 481 1,501 3,001
Load factor 67.5% 67.3% 66.9%

1/ Excludes industrial generation for industrial use.

Pumped storage load is not

included.
TABLE 45. STAGING OF ELECTRIC POWER RESOURCES - WESTERN SUBREGIONS
Great Basin Region
1980 2000 2020
Capacity Energy Capacity Energy Capacity Energy
(mw) (gwh) (mw) _(gwh) (mw) (gwh)

Hydro 9 50 9 50 0 0
Diesel 39 13 20 10 0 0
Conventional steam 704 3,415 2,302 14,951 2,502 6, 701
Gas turbine 25 6 425 120 552 150
Nuclear 0 0 0 0 4,440 31,200
Geothermal 0 0 0 0 340 2,500
Pumped storage 0 0 600 400 1,200 850
BPA import

Harney Electric Cooperative 12 52 35 150 110 500
Colorado River Commission imports

Eureka-Ely area 31 119 31 119 31 119

Valley Electric Cooperative 10 50 50 220 145 600
Idaho import

Elko-Wells area 10 55 32 180 100 570

Total load 840 3,760 3,504 16,200 9,420 43,200
Reserve requirements 140 584 1,570
Total loads 1/ 700 3,760 2,920 15,600 7,850 42,000

Pumped storage loads 0 600 1,200
Load factor 61.3% 63.3% 62.8%

1/ Excludes industrial generation for industrial use.

Pumped storage load is not included.
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Water Quality, Pollution Control, and Health Factors

Development of additional environmental control programs at all
levels of government, and increased support of present programs, are
planned to protect the public from air and water pollution. Increased
emphasis is placed in the areas of public water supply and solid waste
management. Domestic water supplies should be recognized as the high-
est priority use for existing high quality water. Improved solid waste
management techniques, especially recycling and reclamation programs,
are planned to cope with the burgeoning quantities of solid wastes.
Increased monitoring and abatement efforts are planned to control
radiological and air pollution sources. Additional coordination and
implementation procedures are necessary to insure that vector control
measures are included in water and related land resources developments.

The maintenance of an acceptable level of water quality is vital
to the economy, environment, and general well-being of people. The
Federal Water Quality Act of 1965 requires the states to establish
water quality standards for interstate streams within their boundaries.
The implementation of plans to meet these standards would control
pollution in these streams. Water quality control programs are also
planned for the major river systems within the Region.

Construction of additional municipal water treatment plants and
expansion of existing plants will be necessary to meet drinking water
standards. All domestic water systems should employ means to safeguard
the public against waterborne diseases. The planned methods of treating
return flows to reduce water pollution include secondary and tertiary
treatment, changes in manufacturing process, in-stream aeration, flow
augmentation from reservoirs, and land use controls.

Most municipal and industrial return flow will receive secondary
treatment by 2020. In major urban centers, this level of treatment is
not adequate to protect water quality. Advanced treatment to remove
nutrients from municipal return flows is planned for the Reno-Sparks
area, the Lake Tahoe Basin, and the Carson City area. Export of all
effluents and solid wastes from the lLake Tahoe Basin is planned.
Pollution control measures planned for the Jordan and Weber Rivers
and Great Salt Lake include centralization of waste treatment
facilities and advanced treatment to permit reuse of return flows.

Thermal pollution from the discharge of cooling waters will be
avoided by using heat dissipation methods at the source. Emergency
procedures for handling accidental discharges of hazardous materials
will be improved.

~J




REGIONAL COMPREHENSIVE
PART V FRAMEWORK PLAN

Effects of Development to Meet the Plan

Available surface and ground-water supply that can be reasonably
developed will be utilized to meet the plan. Mining of ground water
may be necessary in localized areas. Required storage and regulation
of streamflow will change flow regimen.

The major effect of the plan is an increase of 1.5 MAF of
depletions from the water supply. The greatest change in use is the
conversion of irrigation water to municipal and industrial use. Some
curtailment of use will be required, such as municipal depletions in
the Reno-Sparks area. Higher irrigation efficiencies and direct salvage
will reduce water supplies to wetlands.

Inflows to terminal lakes will continue to reduce and lake levels
will continue to decline. Additional sources of supply or curtailment
of upstream uses, would be required to maintain Pyramid and Walker
Lakes. Management, including diking, would be necessary to maintain
parts of Great Salt Lake.

By 2020, most of the reasonably available water will be utilized.
Continued growth beyond 2020 will require additional imports, mining of
ground water, or desalting of brackish waters. This will also be true
if growth exceeds the planned development before 2020.

Development of the plan will cause significant changes in land use
and increased intensity of use. Conversion of irrigated cropland to
urban and industrial use will require development of new land more
remote from available water supplies. At present this is creating
large contiguous urban areas without open space, and requiring convey-
ance of water longer distances to new irrigated cropland. Proper land
use planning, including zoning, will minimize adverse effects.

Large areas presently used for grazing and occasional hunting will
be used more for recreational purposes. Watershed protection and manage-
ment problems will increase as these areas are more intensively used.
Additional areas will be required for exclusive uses, such as classified
watershed. This will shift existing uses to remaining multiple-use
lands.

Flood plain management in urban areas will reduce flood damages and
provide open space for recreation and esthetics. Generation of solid
waste is expected to exceed two million tons annually by 1980. The

effects of disposing of these large quantities of materials are only
partially assessed. Measures, including recycling, need to be imple-
mented to reduce the volume and to minimize the effect on the
environment.




REGIONAL COMPREHENSIVE
PART V FRAMEWORK PLAN

Increased mining activity will scar large areas and increase
erosion and sedimentation problems. Planned restoration practices will
minimize the effects of these developments.

Planned thermal electric power plants will utilize clcsed cooling
systems. This will prevent thermal pollution of streams. Development
of improved precipitators will control air pollution. The planned
location of transmission lines will minimize the esthetic effects on

the environment.

Regional Costs

A summary of estimated costs for the plan is presented in Table 46.
Costs are shown for eight major functions and remaining functions are
grouped under ''other development." Costs are further divided between
"water development" and "associated development."

Water development costs are for developing the water supply,
conveying it to the point of use, initial treatment, and retreatment of
return flows. Watershed treatment and flood control measures required
to protect or improve the water supply and prevent damage from flooding
are included. Costs associated directly with use generally are not
included.

Associated development costs are for facilities to utilize the
developed water supply, land treatment, and programs to manage, main-
tain, or improve production of the land. These include the cost of
thermal-electric generating facilities and transmission lines, and
land acquisition and development for land-based recreation. Associated
costs also include non-Federal recreation costs that cannot be met
under present legal, institutional, and financial constraints.

Installation costs are for initial construction or development.
Operation, maintenance, and replacement (OM&R) costs are the annual
funds required at the end of each time frame. Average annual
installation costs are shown in the following tabulation.

1965-1980 1980-2000 2000-2020 1965-2020
(millions of dollars)

Water development

Federal 32 23 15 23
Non-Federal 22 __26 32 27
Total 54 49 47 50
Associated development
Federal 12 12 4 &5
Non-Federal VA 98 _206 _103
Total 37 70 220 116
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For comparison, average annual expenditures for the present
"ongoing" programs were determined for the 1965-1969 period. Federal
water development expenditures averaged $25 million annually. Non-
Federal expenditures (State funds) averaged $3 million annually.
Federal expenditures for "ongoing' associated development averaged
$7 million annually. Non-Federal expenditures for associated
development were not determined.

Subregional Plans

The six subregional plans are discussed on the following pages.
These plans incorporate currently authorized projects, projects under
investigation, and other features and programs required to meet the
needs. The elements of the plans are discussed under three general
categories; water, land, and ciner developments. Costs are divided
between water and associated developments. Exchanges of resource use,
necessary to meet subregiona. needs, are indicated. A plan to meet
the requirements of OBE-ERS projections is presented. A complete
analvsis of alternate plans is not made, although alternates to some
parts are discussed.

Bear River Subregion

The Bear River Subregion is a predominantly agricultural area and
probably will remain so beyond 2020. About 25 percent of the Region's
irrigated land is in this Subregion and produces 25 percent of the
total value of agricultural output. Although producing only 2 percent
of the Region's total mineral production, the Subregion contains large
deposits of high grade phosphate rock.

Water Resources Development

Diversions for managed uses are planned to increase 448,000 acre-
feet and depletions by 474,000 acre-feet by 2020, as shown in Table 47.
Irrigated agriculture would require about 62 percent of the increased
diversions, and municipal and industrial uses 36 percent. Fish and
wildlife depletions are planned to increase by about 136,000 acre-feet
by 2020 without additional diversions.
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TABLE 47. PLANNED WATER USES - BEAR RIVER SUBREGION

Great Basin Region

Change
Type of use 1965 1980 2000 2020 1965-2020 1
(1000 acre-feet)
Withdrawals
Municipal and industrial 7 94 144 236 + 161
Thermal electric power 0 0 7 5 LS
Recreation 1 2 2 3 + 2
Minerals 1 2 2 3 + 2
Irrigation £, 716 1,834 },912 1,994 + 278
Fish and wildlife 350 350 350 350 0
Total 2,143 2,282 2 a7 2,591 + 448
Depletions
Municipal and industrial 24 30 58 116 TGP ;
Thermal electric power 0 0 7 5 + 5 a
Recreation 1 1 1l 2 + 1 :
Minerals 1 1 1 1 0 |
Irrigation 667 731 809 890 + 223 |
Nonirrigated wet meadows 125 130 125 120 5 :
Managed fish and wildlife 169 220 267 305 + 136
Unmanaged fish & wildlife
and associated wetland 221 180 180 170 - 51
Reservoir evaporation 167 190 222 240 + 73
Total 16375 1,483 15670 1,849 + 474

The additional water requirements can be met with the present
supply in the Subregion except for drought periods that may last for
several years. During these periods, irrigation, and fish and wildlife
uses may experience some shortage. The additional water supply can be
developed by the following: (1) construction of reservoirs throughout
the Bear River system to provide seasonal and long-term regulation,

(2) construction of wells to provide ground water, principally for high
quality municipal and industrial use, (3) more efficient use of diverted
water, particularly for irrigation, and fish and wildlife, (4) reuse of
return flows, and (5) conversion of unmanaged wetland use to managed
fish and wildlife use. Table 48 shows sources of additional water
supply.
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TABLE 48. SOURCES OF ADDITIONAL WATER SUPPLY - BEAR RIVER SUBREGION

Great Basin Region

1965~ 1980- 2000- 1965-
Source of diversion 1980 2000 2020 2020
(1,000 acre-feet)
Surface wateﬁl/ 135 120 160 415
Ground water= 4 15 14 ]
Total 139 135 174 448

1/ Includes reuse of return flows.
2/ Includes some salvage from wetlands.

Municipal and ipdustrial supplies would be from both surface water
storage and ground water. Ground water would be utilized primarilv in
Cache Valley. Some streamflow exchanges would be required to assure
the quality for most municipal and industrial uses.

Irrigation water will be supplied from surface water storage,

return flows, and by increased efficiency of use. Table 49 shows the
planned irrigation water use.

TABLE 49. PLANNED IRRIGATION WATER USE - BEAR RIVER SUBREGION

Great Basin Region

Change
1965 1980 2000 2020 1965-2020
(1,000 acre-feet)
Diversions
Presently developed
cropland (984105 Ls 727 1,676 1,620 - 96
New cropland - 107 374 + 374
Total diversions 1,716 1,834 13912 1,994 + 278
Depletions
Presently developed
cropland 667 683 703 722 -
New cropland - 4 __ 106 168 + 168
Total depletions 667 731 809 890 + 223
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Table 50 shows the facilities associated with water development.
These facilities include developing the supply, conveying it to the
point of use, and treatment. They do not include those associated
directly with water use.

TABLE 50. FACILITIES REQUIRED TO DEVELOP THE PLAN - BEAR RIVER

SUBREGION

Great Basin Region

1965- 1980- 2000- 1965~

Facility Unit 1980 2000 2020 2020
Surface water storage 1000 AF. 550 459 359 1,368
Conveyance facilities miles 36 47 32 i) 57
Pumping plants number 0 2 1 3
Drainage 1000 acres 36 46 37 119
Water treatment 1000 AF. 3 14 2} 38
Waste water treatment 1000 AF. 15 20 30 65

Land Resources Development

Land use changes planned for the 1965-2020 period are shown in
Table 51. The largest increase is for outdoor recreation. Most of
this increase would occur on forest and rangeland where concurrent uses
are possible. The major decrease occurs in grazing land use, however,
production on remaining grazing land increases by 227,000 AUMs.
Development of new land for irrigation is planned to utilize the avail-
able water supply and to replace crop production on land lost to urban
development in the Great Salt Lake Subregion. Table 52 shows the
planned irrigated land development. Additional land for mineral pro-
duction is planned and would require almost exclusive use. Other
planned land use changes include classified watersheds, fish and
wildlife, and water control reservoirs.
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TABLE 51. PLANNED LAND USES - BEAR RIVER SUBREGION

Great Basin Region
Change

Principal usel/ 1965 1980 2000 2020 1965-2020
(1,000 acres)
Irrigated cropland 497 529 565 600 + 103
Dry cropland 827 522 540 580 + 53
Grazing land 35213 3,150 2,974 2,826 - 387
Timber 373 370 367 363 - 10
Urban and industrial 34 34 37 43 + 9
Outdoor recreation 35 62 214 256 + 221
Wilderness and scenic 35 45 45 45 + 10
Flood control measures 7 9 13 14 + 7
Militarv and related 0 0 0 0 0
Minerals 20 39 49 80 + 60
Fish and wildlife 119 202 220 246 + 127
Classified watershed 68 78 93 97 + 29
Transportation and utilities 57 i 77 80 = 25
Water control reservoirs 97 110 133 138 + 41

1/ Multiple uses of land are made in most categories.

TABLE 52. PLANNED IRRIGATED LAND DEVELOPMENT - BEAR RIVER SUBREGION

Great Basin Region

Change
1965 1980 2000 2020 1965-2020
(1,000 acres)

Previously developed land 497 497 529 565 -
Loss to other uses—' = -2 -4 -6 - 12
New land developmentl/ = 34 40 41 + 335
Net developed land 497 529 565 600 + 103
Idle land remaining el i e S e e

Productive land 490 522 55 593 4 103

1/ Values are incremental amounts.

The watershed treatment program associated with the plan is shown
in Table 53. The treatment on irrigated cropland involves improvement
in drainage and water application. The dry cropland treatment includes
erosion and sediment control, while on forest and rangeland the program
is primarily land treatment measures.
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TABLE 53. WATERSHED TREATMENT PROGRAM - BEAR RIVER SUBREGION

Creat Basin Region

1965~ 1980- 2000- 1965~
Land resource group 1980 2000 2020 2020
(1,000 acres)
Irrigated cropland 114 127 134 375
Dry cropland 139 129 134 402
Forest and rangeland 600 755 590 1,945
Total 853 3 858 2,122

Other Resources Development

The flood control plan includes 227,000 acre-feet of reservoir
storage, principally in multiple-use structures. About 40 percent will
be developed by the year 2000. Table 54 shows the elements of the
flood control plan.

TABLE 54. ELEMENTS OF THE FLOOD CONTROL PLAN - BEAR RIVER SUBREGION

Great Basin Region

1965~ 1980- 2000- 1965~
Elements Unit 1980 2000 2020 2020
Reservoir capacity 1000 AF. 24 180 Pl 227
Levees miles - - -
Channels miles 3 12 7 22
Watershed treatmentl/ 1000 acres 12 12 12 36
Flood plain management No. areas = 2 2 -

1/ Included in watershed treatment progran.

The Subregion contains suitable areas to meet the planned uses for
the various classes of recreation except for Classes IV and V. These
can be satisfied by Class III recreation resources, but the quality may
be less. The present water surface area, with planned related develop-
ment, is adequate to meet recreation demands. Upstream portions of both
the Bear River and some of its tributaries will be included in the wild,
scenic, or recreation river system. Big game and upland bird popula-
tions would remain almost constant through 2020 because of limited
habitat. This will limit big game hunting. Waterfowl hunting demands
will be met by management of additional wetland areas and regulation
of diversions to managed wetland areas. This will assure delivery of
water at the time and in the amounts needed.
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A thermal-electric plant is planned on the lower reaches of the
Bear River during the last time frame. During this same time period,
a pumped storage facility is planned utilizing Bear Lake as the supplyv
source and lower reservoir. No new conventional hydroelectric
generating facilities are planned but present facilities would continue
to operate.

The water quality problems are principally the result of discharge
from mineralized springs in the lower Bear and Malad Rivers. These
will be alleviated by releases from planned storage facilities during
critical low-flow periods.

Effects of Development to Meet the Plan

The major effect of the plan is the increase in irrigated
agriculture and the complementary activities of food processing and
supporting services. The increase in storage facilities, planned to
supply water principally for irrigated agriculture and waterfowl
habitat, will also improve the quality of low flows in Malad River and
the lower reaches of Bear River. The major effect of mineral activity
will be phosphate rock beneficiation. The decrease in outflow of Bear
River will have a major effect on the Great Salt Lake.

Costs

A summary of costs to meet the framework plan is shown in Table 55.
An explanation of the various cost items is given under the regional
plan discussion.

Water development costs would be about $648 million by 2020, and
OM&R costs would be about $20 million annually. Recreation water
development costs include a share of the costs for multiple-use storage
facilities, whereas the plan indicates that no new water surface areas
are required.

Total development costs, which include associated developments,
would be about $1,235 million by 2020. OM&R costs would be about
$52 million annually by the end of this period.
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- BEAR RIVER SUBREGI

FRAMEWORK PLAN COSTS

TABLE 55.

COMPREHENSIVE

Great Basin Region
iove opmant

Associated development
Instal-

stion

ousands of 1965 constant dollar

1965-1980 Time frame

Municipal § industrial 7,800 200 0 0 7,800 200
Irrigation & drainage 50,100 740 ,500 79,500 2,250
Electric power 200 10 680 25,800 690
Flood control 6,300 90 0 6,300 90
dutdoor recreation 9,500 10 1,830 31, 70( 1,840
Fish and wildlite 8,000 0 200 11,300 240
Water quality 22,700 1,400 0 22,700 1,400
Land management 2,300 90 310 <l
ther development 100 ] L R o0 S P ___1loo Se - -
Total program 107,600 3,140 88 4,520 195,700 7,660
Federal 79,400 400 38,700 1,540 118,100
ederal 28,200 2,740 49,400 2,980 77,600
1980-2000 Time frame
Municipal & industrial 14,400 650 850 0 0 0 14,400 630 850
Irrigation & drainage 74,600 370 1,110 32,600 1,660 3,160 107,200 2,030 4,270
Electric power 4,000 150 160 320,200 18,330 19,010 2 18 0 19,17
Flood control 9,400 160 250 0 0 0 250
Outdoor recreation 5,200 10 20 3,060 4,890 91
Fish and wildlife 1,000 10 50 200 L00 5
Water quality 3,600 2,200 3,600 ¢
Land management 2,700 140 230 460 770
er development 00 580 1,140 BB s e 220
Total program 15,000 by2 7,41C 23,710 315,90 27,980 35,640
Federal 53,300 1,020 48,800 2,300 3,84 2,92(
Non-Federal 1,70 6,390 352,100 21,410 24,390 25,060
2000-2020 Time frame
Municipal & industrial 1,950 0 ) 0 32,4 9%
Irrigation & drainage 1,410 34,000 1,770 4,930 91, 2,07
power 6,590 6,750 0 -2 16 1 3,99
ontrol 80 0 0 80
recreation 10 0 47,800 4,150 7,600 4,16
wildlife 10 60 9,200 690 1 70
Water guality 3,70 0 5,800 4 70¢
Land management 60 7,10 980 9, 270
ther development 200 1,710 ) L 20 0
tal program 443,700 dyad 9,83 98 A <3,80 2,28
Federal 76,80 30 1,570 2,7 6,54 130, 3 Vs 8,
Non-Federal 48,90 .8 18, 2¢ 4 , 60 1, 491 g 3 44,
1965-202( ime frame
4,600 9 K K
20( oh 4t 4,9 5,4 » 3%
315,900 by 345,8 16,4 661, 16
LEL 335 .
X 30 a0 ), 04 : 9,07
Fish and wildlife t € W U9 6, N
Water quality o . .

Land manageme

Other development
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Great Salt Lake Subregion

The Great Salt Lake Subregion is the most highly urbanized and
industrialized area in the Region. Agriculture is also important,
accounting for 21 percent of the irrigated land and 30 percent of the
total value of gross agricultural output. Mineral production is 71
percent of the Regional total. These relationships are expected to
continue.

Water Resources Development

Planned water uses, summarized in Table 56, indicate water with-
drawals will increase about 1.1 MAF during the 1965-2020 period and
depletions will increase about 0.6 MAF. The following sources of
supply were considered in meeting these needs: (1) continued develop-
ment of local surface and ground-water supplies, (2) importation of
water from the Upper Colorado Region under authorized projects, (3)
improving water use efficiencies, (4) salvaging water consumed for non-
beneficial uses, (5) increasing the use of return flows, (6) converting
water to new uses consistent with associated changes in land use, (7)
desalting residual flows, or additional importation of water from the
Upper Colorado Region.

Comparisons of diversion requirements with the water supplies
available were made on the basis of water quality required and
availability of water in close proximity to the uses. Two means of
meeting the water supply needs are presented for the last time frame.
One would provide high quality water by impertation from the Upper
Colorado Region. The other would limit imports to currently authorized
projects and would depend on desalting residual flows to supply the
high quality water. The State of Utah is presently studying these and
other alternative plans. The desalting or import quantity is the
residual demand after considering local resources and authorized
imports. Cursory investigations show these alternates to be
competitive.

Increased diversions by 2020 from potatle water supply sources
total 578,000 acre-feet. These diversions are for municipal and
industrial use. 571,000 acre-feet, and recreation use, 7,000 acra-feet.
Sources for these diversions are shown in Table 57.
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TABLE 56. PLANNED WATER USES - GREAT SALI LAKE SUBREGION

. _Great Basin Region
Change
Type of use 1965 1980 2000 2020 1965-2020

(1,000 acre-feet)

Withdrawals

Municipal & industrial 319 497 832 1,345 +1,026
Thermal electric power 5 5 h 3 + 68
Recreatioy 3 6 10 18 + 15
Minerals=/ 2 eT 123 141 + 89
Irrigation " 13973 1,496 1,405 1,361 - 212
Fish and wild<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>