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CHAPTER I

SUMMARY

OBJECTIVE AND SCOPBPE OF STUDY

The purpose of this report is to present information on water
and related land resources in the Sevier River Basin, Utah. The
Basin contains 5,200,000 acres encompassing the Sevier River drain-
age in south-central Utah. It is 170 miles long, north to south,
and 100 miles wide, east to west, The drainagze, a closed basin
within the Great Basin, terminales at Sevier Lake. Most of the area
lies within the High Plateaus, except the northwest portion, which
is in the Basin and Range province.

The report identifies and recommends solutions for problems
concerning the conservation and use of water and land within the
Basin, and emphasizes opportunities for the development of these
resources through the initiative of local sponsors. It also pro-
vides information te plan programs of the U, §. Department of
Agriculture, other Federal agencies, and the State of Utah, and
provides a basis for more effective coordination between these
agencies.

Although land resources were studied, they were examined pri-
marily as they relate to water, and this study focuses on water
resources and analyzes their importance to the economic development
of the Sevier River Basin. Available secondary data supplemented
by fiéld surveys were used in’the study and findings suggest that
many ecpportunities for Individual and group improvement practices
exist which will centribute te the overall development of the water
and related land resources. However, additional investigations
of practices and projects suggested by the study will be required
for detailed planning in the Future.

It is recognized that social, institutiomal, legislative, and
economic congiderations may Llmpede some recommended developments,
strengthen the interest of others, or establish the need for addi-
tional studies beyond the scope of this report. These considerations
are treated only to the extent of reasonably evaluating the impact of
the recommendations and their capability of meeting demands.

Although investigations were carried out within the framework of
existing water rights and developments, =ome projects investigated
either contemplate or will definitely require exchange and purchase
agreements to make them feasible.




PROBLEMS AND NEEDS

The development of new projects and the scceleration of existing pro-
grams are needed Lo make more efficient use of resources. This will re-
quire financial and technical help from many sources. Range and cropland
management, floodwater and sediment control, soil stabilization, and more
efficient use of water and land resources are all needed to eolve primary
and interrelated problems within the Sevier River Basin.

Heavy Lo excessive erosion is found on 20 percent (1,040,000 acres)
of the area. Annual sediment yields are 1.0 acre-foot per square mile in
several small problem areas and over 2.0 acre-feet per square mile in some

other areas. General sediment yield is less than 1.0 acre-foot per squars
mile.

There are root-zone water shortages of 77,830 acre-feet, reflecting
irrigation needs of 240,780 acre-feet at the point of diversion at present
efficiencies. WNearly 18,000 acres of rotated cervopland need drainage facil-
ities, There are 1,480 total miles of irrigation canals of which 380 miles
or over one-fourth are in poor condition (losses over 6 percent per mile},
Water quality is a serious problem in the lower reaches of the river,

Low per capita income and an increase in the average age of the work
Force indicate a declining economy. Stabilization and enhancement of the
agricultural economy is a primary economic need. Economic expansion should
be encouraged to provide employment Ffor the younger generation.

Development of recreation facilities, both public and private, is ur-
gently needed, Present demands even now exceed the supply in many areas,

FINDINGS AND CONCLUSIONS
DEVELOPMENT POTENTIAL

Aceeleration of current programs of the U. 5. Department of
Agriculture potentially could solve many of the water and related land
resource problems within the Sevier River Basin. Development potential
on MNational Forest and orther forested lands inelude land treatment mea-
sures on 285,600 acres and range improvement on 223,175 acres. Watershed
improvement will help alleviate erosion, floodwater, and sedimentation
problems. Development of recreation facilities and improved grazing
resources will stimulate the local economy. Although recreation is ex-
pected to increase § times by the year 2020, there is sufficient poten-
tial to meet this demand.
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Land leveling or sprinkling on 172,000 acres of cropland, ditch lin-
ing on 156,000 acres, and regulating reserveirs to serve 15,300 acres are
needed Lo solve on-farm water management problems. The installation of
recomménded on-farm improvement practices would incrsase the average
on-farm irrigation efficiency by 6 percent and the overall water-use
efficiency by 4 percent. Diversion requirement for presently irri-
gated lands would be reduced by 23,100 acre-fest,

With the development of both on-farm and off-farm improvement prac-
Lices, an additional 70,000 acres of irrigable lands under the present
irrigation systems could be provided with a full water supply in addi-
tion to presently irrigated lands. Water salvage projects on wet areas
could provide 215,000 acre-feet of additional irrigation water. A 10
percent increase in the irrigatien distribution system efficiencies
would eliminate the existing irrigation water deficit.

There are about 5,470,000 acre-feet of water stored in the upper 200
feet of alluvium in 9 major underground reservoirs. Potentially, this
is one of the best water management tools available. In addition, feasi-
ble sitesexist for 79,000 acre-feet of surface storage for better water
management .

SOLUT TONS

Agencies of the U, 5. Department of Agriculture, other Federal agen-
cies, and private land owners are helping to alleviate many problems
related to the conservation and best use of water and land resources,
There are many opportunities to accelerate these programs in solving
Basin problems.

Findings suggest that 12 potential PL-566 watershed projects will
be feasible within the next 10-15 years. An additional 10 will be feasi-
ble in the more distant future. These projects will help solve water
maznagement and soil stabilization problems, reduce flood damages, and
improve related management facilities. They will provide better water-
shed conditions, ereate additional recreation facilities, and increase
available dirrigation water supplies.

Many problems can be solved through individual and group action,
but the best use of all resources will require development of the Basin
as a unit under a coordinated and cooperative program.,




IMPACTS

The impact of the proposed programs and projects will be felt in
every phase of activity throughout the Sevier River Basin. Grazing
management and allotments will be altered, Vegetative manipulation
and cropping pattern changes will increase the water available for irri-
gation or other uses and permit exchange and transfer of water rights.
Although more efficient use of water will likely reduce downstream-flow
patterns, these effects could be offset by water-saving projects. Land

resources will be conserved through floodwater and sediment control and
goll stabilization,

The development of on-farm improvement pracltices on presently irri-
gated lands would result in annual direct agricultural benefits of
$1,588,000 with amortized annual costs of $1,106,000. Income available
to Farm operators would be increased by $482,000 annually, In addition,
considerable secondary benefits would also accrue to the local people,

With the development of all on-farm and off-farm resources and the
irrigation of irrigable lands under the present irrigation systems, there
will be $4,924,000 in direct agricultural benefits with $1,573,000 amor-
tized annual on-farm costs. Farmers would have available $3,351,600
additional income to offset the off-farm development costs to obtain the
additional irrigation water necessary to provide a full water supply.

Development programs on Mational Forest and other forested lands
will reduce sediment, floodflows and provide increased grazing capacity
valued at $444,700 annually. In addition, recreation developments will

accommodate 6,343,000 visitor days annually--over 8 times present day use.

o .




CHAPTER II
INTRODUCTION

DESCRIEPTION OF STUDY AREA

The Sevier River Basin is a major landlocked drainage of the Great
Basin located in south-central Utah (Map 1). It is bounded on the east
and south by the Colorado River Basin, on the west by the Beaver River
Basin, and on the north by the Great Salt Lake Basin. The Sevier River
once terminated in prehistoric Lake Bonneville near the town of Gunnison
and more recently discharged perennially into Sevier Lake. Irrigation
developments since the turn of the century have depleted the river until
the only water now reaching Sevier Lake is occasional flood flows, drain-
age effluent, and groundwater., Sevier Lake has now become an ephemeral
playa of sparse salt-tolerant vegetation and evaporation basins which con-
sume the remains of the River system,

The Basin contains 5,200,000 acres and includes portions of Garfield,
Iron, Juab, Kane, Millard, Piute, Sanpete, Sevier, and Tooele Counties,
Fifty percent of the area is mountainous and yields most of the water
for irrigation. The irrigated crop and wetland areas represent about
10 percent. On the remaining valley and desert rangeland, precipitation
either evaporates or is consumptively used by vegetation.

Mountain ranges trend in a southwesterly-northeasterly direction.
Most of these are plateaus, but there are some basin and range types in
the northwest portiomn. Vallevs are relatively long and narrow except
where the river breaks into the Sevier Desert. Elevations range from
4,550 feet to 12,173 feet.

The climate is semiarid with precipitation ranging from 6.4 to 13.0
inches in the valleys to over 40 inches in the highest mountains. Cold
winters and generally mild summers result in growing seasons which vary
from 98 days to 178 days.

The population in 1960 was 31,085, The inhabitants reside mostly
in small farming communities of which Richfield, with a population of
nearly 4,500, is largest, The Basin is primarily an agricultural area
with few mining or manufacturing interests. Recreation, however, is be-
coming increasingly important and will continue to influence the area's
economy in the years to come.
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NEED FOR THE STUDY

During the last 25 years, the Sevier River has experienced a reduc-
tion in runoff similar to most streams in the Pacific Southwest, This
has been caused largely by changing precipitation patterns, As a result
many irrigation companies have proposed improvement programs in order te
conserve their irrigation water supplies. Some of these water and re-
lated land resource improvement projects have been completed; however,
there remains a large resource potential, The failure to complete more
projects is not because the people lack desire or do not need the water,
since they are short of irrigation water, but because of the peculiar
situation where further development has, or is feared to have, an impact
on other established irrigation water rights. Lacking information about
the effects of the proposed developments, downstream water users resist
these changes in order to protect their water supply. Their efforts
often are carvied into courts of law.

Low economic returns, along with a declining population, have made
the people aware of the need to overcome water related problems through
coordinated resource development. This indicated the need for a study
that would investigate all aspects of these resource problems and Tecom-
mend solutions to them.

AUTHORITY AND ORCGANIZATION

In 1356, water users and representatives of Federal, State and local
agencies began a comprehensive review of water and related land rescurce
problems, After many meetings and after several somewhat unrelated but
important work programs had been started, the Sevier River Study Group
requested that a "framework plan' be formulated for the coordinated de-
velopment of water and related land resources. The Governor of Utah, in
response, made a formal vequest for assistance from the United States
Department of Agriculture,

Participation by the U, 8. Department of Agriculture was authorized
under provisions of Section 6 of the Watershed Protection and Flood Pre-
vention Act (Public Law 566, 83rd Congress, 68 Statute 666 as amended),
This Act authorized the Department of Agriculture to cooperate with other
Federal, State, and local agencies in making investigations and sUrveys
of river basins as a basis for the development of coordinated programs.




The State of Utah assigned the State Engineer to carry out the State's
responsibilities both for assisting in the study and for aiding coordination
between other Federal and State agencies.

Work was coordinated by a Field Advisory Committee representing the
Soil Conservation Service, the Forest Service, and the Economic Research
service. The study was accomplished by a Field Party compused of techni-
cians from these parent agencies,

Federal, State, and local organizations have contributed te the study
by providing counsel, donating information, and participating in public
meetings. Their cooperation and help is gratefully acknowledged., Signifi-
cant contributions were made by the following:

Local

Counties

Irrigation Companies and Associations
Municipalities

Sevier Water Users Association; Inc.
Soil Conservation Districts

Water Conservancy Districts

State

State of Utah Forestry and Fire Control
University of Utah
Utah Department of Natural Resources
Division of Fish and Game
Division of Parks and Recreation
Division of State Lands
Dividion of Water Resourcas
Division of Water Rights
Utah Division of Health
Utah Division of Travel Development
Utah Geological and Mineralogical Survey
Utah State Department of Agriculture
Utah State Department of Highways
Utah State University
Agricultural Experiment Station
Engineering Experiment Station
Extension Services
Utah Water Research Laboratory
Utah State Soil Conservation Committee

Federal

U, 5. Department of Agriculture
Apriculrural Besearch Service
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Agricultural Stabilization and Conservation Service
Economic Research Service

Farmers Home Administration

Federal Extension Service

Forest Service

Rural Electrification Administration

Soil Conservation Service

U. 5. Department of the Army
Corps of Engineers

U. 5. Department of Commerce
Census Bureau
Environmental Sciences Service Adminstration
Enviromnmental Data Service
Weather Burean

U. 5. Department of Interior
Bureau of Land Management
Bureau of Reclamation
Bursau of Sport Fisheries and Wildlife
Geological Survey

U. 5. Department of Transportation
Bureau of Public Roads

CEPEJECTIVES OF THE STUDY

The objectives of the study were to inventory water and related land
Tesources within the Sevier River Basin, to define the problems and needs
confronting this area, and to determine what opportunities exist to develop
the Basin's full poteatial,

Problems are defined as inadequacies in the use and preservation of
water and related land resources. Both physical and monetary values were
used to identify the problems which represent present instead of future
conditions. The problems are identified by describing their causes, by
analyzing their extent and frequency, and by estimating their economic and
social consequences, It is recognized that there is competition between
users for available resources and problems in which a conflict of interests
exist are identified,

Needs are defined as conditions requiring relief or as something desir-
able or useful. Needs may be present or projected and are based on problems
and projected economic activity and its effect on resource use and quality.
Resource needs are identified regardless of competing or conflicting uses,

- O -




Upportunities are defined as the capability to manage or develop
resources to alleviate the needs and problems associated with water and
related land use. Multiple-use programs and value judgments between
alternative uses are reflected in development opportunities, Both pres-
ent resource conditions and projected demand are considered.

Programs of the U. 5. Department of Agriculture and the State of
Utah were emphasized in meeting objective. Emphasis was placed on water-
shed investigations to determine where PL-566 projects were feasible and
what their inter-watershed effects would be.

NATHOREE OF STUDY

The study was a reconnaissance investigation of the water resources,
including source, distribution, and use; land resources, inecluding data
on soils and vegetation; and economic resocurces, Including interaction
among all resources available for development, Water was recognized asg
the limiting vesource, and its availability was considered in identifying
and evaluating improvement opportunities,

The Basin was divided into 35 watersheds which were grouped into 6
hydrologic sub-basins (Map 2). Four economic areas were delineated using
both watershed and county boundary lines, Map 12 showing the location of
the economic ‘areas is shown on pagel02. Most data collected wera pPro-
cessed and tabulated for each watershed and then assembled by sub-basins
or economic areas for analysis. Sub-basins were generally the smallest
areas where hydrologic date were available to balance inflow-use-outflow

studies. Economiec Areas represented the different agricultural situa-
tions. ’

The study consisted mostly of an accumulation and evalpation of pre-
viously recorded data, both published and unpublished, much of which was
furnished by other cooperating agencies, Unless otherwise indicated in
the report, all data is based on the 1931-60 average. Other information
was obtained through consultation with lecal, public, and private offi-
cials and reconnaissance surveys by Economic Research Service, Forest
Service, and Soil Conservation Service specialists, Limited studies were
made to hather basic information that was not otherwise available., Most
basic data will be published in appendices,
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USE OF THE REPORT

This report can be used as a guide to the coordinated development
of the Sevier River Basin resources. It will provide knowledge of areas
where efforts should be concentrated, where priorities should be estab-
lished, and where the best potential resource development lies.

This report identifies potential Watershed Protection and Flood
Prevention projects. It explains the possibilities of a Basin-wide
coordinated development program, The information presented will help
establish priorities and will a¢celerate operational programs of the
U. 8. Department of Agriculture and the State of Utah and will stimulate
development of Soil Conservation District programs. It will provide valu-
able information on water and related land resources to managers of
Federal, State, and private lands, and to the general public.




CHAPTER III
NATURAL RESOURCES OF THE BASIN

In this section, the natural resources of the Sevier River Basin are
described in both qualitative and quantitative terms. Those Features
which are most important to the water and related land resource develop-
ment of the Basin are stressed. Specifically included in the discussion
are climate; land resources, including physiography, geology, soils, veg-
etation, and land status and use; water resources, including surface and
groundwater use and management; wildlife: and recreation.

CL IMATE

Within the Sevier River Basin, avarage monthly valley precipitacion
(Map 3) is distributed nearly equal during the year although precipita-
tion during the winter is greater in the northern part of the Basin while
during the summer it is greater in the southern. Frecipitation ranges up
to a maximum of 40 inches annually at the highest elevations with the ma-
Jor portion falling in winter. The effect of northern winter storm paths
is shown by a 6-inch greater annual precipitation in the northern portien.
The snow course information plotted in Figure 1 indicates, however, a de-
clining trend in winter precipitation. Since 1939, the S5-year trend av-
erage precipitation on 21 courses within or near the Basin has dropped
from over 16 inches to less than 11 inches.
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The climate of the cropland area varies from semiarid te arid.
Average annual precipitation on irrigated land varies from 13.0 inches
at Levan and Tropic to 6.4 inches at Delta. Annual extremes at Levan
were 7.20 inches during 1931 and 26.22 inches during 1895, and at
Deseret were 3.08 inches during 1956 and 11,33 inches during 1915, The
uncertainty of precipitation is further illustrated by the monthly ex-
tremes. Both Levan and Deseret have experienced several months without
precipitation and maximums of 7.18 inches during May 1895, at Levan and
3.99 inches during October 1946, at Deseret,

Mean annual temperatures vary from 42.3° F at Hatch to 52.49 F at
Oak City. Hatch has the coldest winters with a Janvary mean: of 21,59 F
while Holden is the warmest in summer with a July mean of 77.9° R, The
hottest temperature recorded at a valley weather station was 1119 F at
Mount Pleasant while the coldest was -40° F at Scipio. Frost-free per-
iods vary from 98 days (June 8 to September 14) at Panguitch to 178 days
(April 26 to October 21) at Oak City.

Annual water surface evapordation in the irrigated areas varies from
62 inches in Watershed B-7 (Delta) to 49 inches in Sub-basins F and F.
The average rate is 54 inches per year (Map 3).

Prevailing winds are from the southwest. Average wind movement is
greatest during May at 80 miles per day in all areas except for the
Delta area where it is 120 miles per day. Values drop to half these
amounts during midwinter,

LAND BRESOURCECES
GEOLOGY AND PHY SIOGRAPHY

The Sewier River Basin has been covered séven timés by marine
seas and once by a great system of freshwater lakes. 1t has been
an enormous and probably majestic highland, as well as a humid, sub-
tropical area dotted with swamps, and once it was a vast desert cov-
ered by sand dunmes. The Basin now contains some of the outstanding
physiographic and geologic features in Utah. The pancramic scenery
extends from the broad expanse and sheer cliffs of the Markagunt and
Paunsaugunt Plateaus, along the lofty Tushar Mountains, through the
high mountain valleys of the Sevier, and past the Wasatch monocline
to the Sevier Desert and her serrated mountain ranges: The "back-
bone" or Wasatch Line, a portion of which runs northeasterly from the
Markagunt Plateau to Mt. Nebo, roughly divides the area into ths High
Plateaus (highest in North America) on the east, and the Basin and
Range Provinee on the west.
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Irrigated mountain valleys lie between 5,000 and 7,500 feet above
sea level while most of the Sevier Desert area is between 4,550 and
5,000 feet high: The old riverbed leading from the Sevier Desert to
the Great Salt Lake is 4,630 feet. The highest point is Delano Peak
in the Tushar Mountains at 12,173 feet. There are 12 other peaks
above 11,000 feer.

The fall of the Sevier River is 2,450 feet from its confluence
with Asay Creek to the Basin boundary, a distance of 230 miles. Aver-

age fall is 11 feet per mile, varying from 3 Feet per mile npnear Delca

to 23.4 feet per mile through Marysvale Canyon,

Headwaters of the Sevier River rise in the Markagunt and Paunsau-
gunt Plateaus which form the south boundary. The Awapa, Sevier, Fish
Lake, Wasatch and Gunnison Plateaus are important landmarks. The
Tushars, described by Dutton as "a composite structure, its northern
half being a wild bristling cordillera of grand dimensions and alti-
tudes, crowned with snow peaks, while the south half is conspicucusly
tabular," (7) the lower Valley Mountains, Sheeprock Range, Canyon Range
and Pavant Range, "a curious admixture of plateau and sierra" (7) com-
plete the majestic array of the sentinéls of the Sevier.

Each plateau and mountain range has its own character, influenc-
ing the hydrologic history. Throughout the length of the Sevier River,
evidence of past erosion and deposition cycles is left in the form of
piedmont benches and terraces. Erosion has produced the spectacle of
Bryce Canyon National Park and Cedar Breaks National Monument. Where
the Sevier River emerges into the Sevier Desert, a vast delta has been
molded under the influence of ancient Lake Bonneville where lake-bottom
Eeatures and wave-cut benches and terraces along high waterlines are
evident.

Prior to Lake Bonnewille, geologic blocks acrass the drainage of
the Sevier River formed Panguitch Valley, Circle Valley, Sevier Valley,
and Mills Valley. Several hundred feet of alluvium was deposited in
these wvalleys providing large underground reservoirs,

All eras of geologic time are represented (Map 4), but most of the
area is covered by either Tertiary volcanics or Jurassic, Cretaceous,
Tertiary, or Quaternary sediments. Tertiary rocks are the dominant
strata of the consolidated sediments, It was not until the voleanism
and faulting of the Tertiary that the present landscape started to
form. The Tertiary wolcanics are extrusive rocks which occupy the
boundary between the Colorado Plateau and the Basin and Range FProvinces.
They extend from near Panguitch Lake on the south to the Sevier and
Fish Lake Plateaus on the north. Three distinct periods are repre-
sented with an aggregate thickness of about 9,000 feet.




Uplifting of the plateaus with subsequent erosion has carved these
blocks to their present profiles and has created the erosional éscarp-
ments now in evidence: Quaternary basalts, some probably only one-
thousand years old, are found on the Markagunt and Paunsaugunt Plateaus
and Iin the Sevier Desert.

The bedrock of the interior valleys of western Utah have been
buried by sediments over a mile deep in places. Glaciers and Pliocene
Lake Bonneville have left their marks, but have only slightly altered
the overall landscape. Even the volcanic eruptions and faulting of the
last few thousand years, although enormous and earth rending locally,
have not made widespread changes.

The Wasatch monccline, with a maximum displacement of more than
8,500 feet, is the one major fold. Two majer normal faults, the Sevier
and the Paunsaugunt; trend northeasterly. The Sevier fault extends
from Arizona through Sevier Valley and probably into Sanpete Valley,
and the Paunsaugunt fault runs from northern Arizona, past Bryce Canyon,
and through Grass Valley. Maximum displacement of these faults, down-
thrown on the west, is about 2,000 feet, although there is considerahle
variation within short distances. Major thrust faults are located in
the Pavant and Gunnison Plateaus and the Canyon Range .

MINERALS

Minerals include numerous deposits of hydrocarbens, metallic and
nonmetallic minerals, and other associated materials. Most of the
depesits are noncommercial at present. The first settlers developed
those materials that were accessible and necessary to their subsis-
tence; Later they turned to mining some of the more marketable depos-
its. Metallic minerals include antimony,; beryllium, copper, gold, irom,
lead, manganese, molybdenum, mercury, silwver, thorium, uvranium, vana-
diuvm, and zinc.

Monmetallic minerals and materials include alunite, barite, build-
ing stone, clays, diatomacious earth, flugrite, gems, Eypsum, limestone,
salt, sand and gravel, silica and volcanic cinders.

Mineral fuels include coal, oil, and gas. These are generally lo-
cated in the more recent depositiens, but exploration has not completely
defined these fialds.

The Wah Wah-Tushar mineral belt and Deep Creek-Tintic mineral belt
cross through the south-central and northern areas, respectively. These
zones of weakness include most of the ore producing areas.
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HATURAL FEATURES

Extreme changes in elevation, brilliantly colored rock formations,
and climatic variations from semideserts to alpine forests, are all nat-
ural features which make the Sevier River Basin a pleasant area in which
to live or wvisic.

Skyline Drive, which follows the divide between the Colorado and
San Pitch Rivers, affords travelers a scenic vista of aspen groves, mea-
dows, and pines. There are natural high-mountain lakes, which although
generally small, attract many fishermen, campers and sightseers. In the
valleys, the diversion of irrigation water has created green, cultivated
cropland which contrasts beautifully with the wild, arid surroundings.

The bold tabular relief throughout most of the area is modified
occasionally by volcanic flows. Dominant features are the cliffs and
canyons carved through the ages by wvast upheavals of the earth's crust
and tumultuous streams carving their way to their rest.

The pink Tertiary cliffs of the Markagunt and Paunsaugunt Plateaus
are described by Dutton:

Even to the mere tourist there are few panoramsas so broad and
grand; but to the geologist there comes with all the visible
grandeur a deep significance, The radivs of vision is 80 to
100 miles. We stand upon the great cliffs of Tertiary beds
which meanders to the eastward till lost in the distance,
sculptered inte strange and even startling forms, and 1lit up
with colors so rich and glowing that they awaken enthusiasm
in the most apathetic . ., . . To the southwest the Basin
Ranges 'toss up their angry waves in characteristic confusion,
sierra behind sierra, till the hazy distance hides them as
with a veil. (7)

From these colorful borders, one is led down the gentle slopes of the
plateaus with their ponds and lakes fed by cool mountain springs, through
forests of pine and aspen to the river valleys below and onto the vast
delta built by the Sevier River and then into the simmering desert with
its barren mountains and vast expanse; here the river dissipates into
nothing.
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High mountain lands and valley farms provide cooperative
agricultural benefits.
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The soils were mapped into 194 associations on the basis of parent
material, capability, stability, slope, aspect, climate, texture, water-

SOILS

holding ability, present vegetative cover and potential usefulness.

These Associations were grouped into six Soil Association Zones, which
are shown in Table 1 along with major water surfaces and on Map 5. (27)

TABLE 1.--50il Association Zone areas, Sevier River Basin

Major
Sub- |water Desert Semi- Wet- Upland |Mountain|High
basin| surfaces desert lands Mountain
Acres Acres Acres Acres Acres Acras Acres

4 350 43,650 56,0500 211,220| 80,340 53,610
B 4,700 | 989,760| 290,600| 79,600| 405,830| 39,800 11,810
C 12,380 237,060 20,310f 241,230| 81,920 | 114,880
¥ 2,600 212,820| 24,120 174,710/109,460 | 120,490
E 3,340 128,110 11,650 342,970|188,140 | 185,490
F L,960 134,890| 18,050| 289,700|142,150 | 134,250

Totall 25,330 [989,760|1,047,130|209,780|1,665,660| 641,810 | 620,530
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DESERT ZONE

The Desert Zone soils are located within the lowest precipitation
and elevation zones, Mean annual precipitation ranges from & ta 10
inches and elevations vary from 4,550 to 5,800 feet. Slopes are dom-
inantly 0 to 2 percent, but range to 50 percent in hilly areas. This
region includes a wide range of soils pecurring on lake terraces, lake
bottoms, alluvial fans, and flood Plains. It also includes desert
mountain ranges ‘and a few small, hilly basalt areas. Most of the soils
are derived from mixed alluvium and there are large areas of deep Tor-
ripsamments with wind-formed sand dunes up te 15 feet in height.

Deep Watrargids are common with thin, light colored, medium Cex-
tured A2 horizons and moderately fine to fine textured B horizons. 'The
C horizons range from moderately coarse to moderately fine with some lo-
cal areas underlain by gravel. They are strongly calcareous and strong-
ly to very strongly saline-alkali.

The Haplaquepts show poor drainage characteristics., Some have
been drained, but there are many large areas of declining water supply
where the water tables have dropped below 6 feet at present. The Hap-
laguepts and Torrifluvents range in texture with fine and moderately
fine textured seils being most common. They are strongly calcareous
and moderately to strongly alkaline, Irrigated scils are moderately
saline and nonirrigated areas are strongly saline.

Calciorthids occur on the older adiluvial fans. They are moderate-
ly fime to moderately coarse textured, with strong lime horizons at 8
to 15 inches. Some areas have a water table within 60 inches while
others are well drained.

i

SEMTPESERT ZONE

The Semidesert Zone has elevations which vary from 5,000 to 7,500
feet and mean annual precipitation which ranges from & to 12 inches.
Within this zone there are three broad groups of soils: Those that oc-
cur in valleys, on alluvial fans, or in hilly areas. 1In the hilly areas
both shallow and gravelly soils are present. Parent material consists
of sandstone, limestone, shale, and basiv and intermediate igneous rocks,

Torrifluvents are the dominant sofls in the valleys. These soils
are deep and are dominantly moderately Fine and medium textured, Slopes
are 1 te 3 percent, but range to 6 percent.

Calciorthids and Torrifluvents are dominant on the alluvial Fans.
They are medium to moderately coarse and are underlain by a gravelly or
cobbly soil matrix, usually between 10 and 30 inches thick. Gravel and
cobbles occur on the surface at some locations. Calciorthids ara
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prevalent with strong lime horizons at 10 to 20 inches. $Slopes are 2 to

10 percent, but range to 15 percent at some locations.

Hilly areas have Lithic Torrviorthents, Calciorthids, Torrifluvents,

and rock outcrops. Lithie Torriorthents have 5 to 20 inches of moder-
ately coarse to moderately fine textured soil over bedrock. 3Slopes are
> to 60 percent. Calciorthids and Torrifluvents are similar to the fan

soils except they occur on rolling hills on slopes of 10 to 40 percent.
Rock outcrops are common,

WETLAND ZONE

The Wetland Zone consists of deep, poorly drained soils. Eleva-
tions range from 4,600 to 8,000 feet. These scils are found in allu-
vium from a wide range of parent material and occur in walley bottoms

and on river flood plains. Mean annual precipitation is from 6 to 12
inches,

Wetlands contain Haplagquept, Calciaquoll, and Haplaguoll soil
groups. Soils range from modervately coarse to fine textured. They are

mottled or gleved and generally have a high water table between the
surface and 40 inches.

UFLAND ZONE

The Upland Zone includes Argiustolls, Argikerolls, Haploustolls,
Haploxerolls, Calciustolls, Calcixerolls, Lithic Haploustolls, and Li=
thic Haploxerolls. Parent materials are sandstone, limestone, shale,
and basic and intermediate igneous rocks,

Elevations range from 5,000 to 8,000 feet. Slopes are deminantly
from 3 to 30 percent, but range up to 70 percent. Precipitatiom is 12
te 18 inches. The soils are usually moist, but are dry for 90 cumula-
tive days or more in most years in some sub-horizons between 7 and 20
inches.

Argiustolls and Argixerolls are most common. They are deep, have
medium textured A horizons, moderately fine to fine textured B horizons
and moderately coarse to moderately fine C horizoens. Strong lime hori-
zong are usually betweem 15 and 30 inches. More than 50 percent of
these soils have cearse fragments in the profile. They occur on allu-
vial fans and mountain slopes.

The Haploxerolls wsually cvcur on the lower fans and in the allu-
vial walleys. They are deep and range from moderately coarse to mod-
erately fine texturad. Some soils have gravels or cobbles in the pro-
file,
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The Caleciorthids are medium or moderately fine textured and are
usually gravelly or cobbly. Stony lime horizons sccur at 12 to 24
inches. They are on the higher fans, ridge tops and in the hilly areas.

The Lithiec Torriorthents occur on the ridge tops and in the rough

broken areas with 5 to 20 inches of soil over bedrock and are associ-
ated with rock outcrops.

MOUNTAIN ZONE

Argic Cryoborolls are dominant in the Mountain Zone with some tran-
sitional areas having Crycboralfs at the higher elevations and Argixer-
olls at the lower elevations. Areas of minor extent comsist of Lithic
Cryoborolls, Typic Cryocborolls, Cryoboralfs and rock.

The Argiec Cryocborolls are dominantly moderately deep to deep, cob-
bly or stony, medium to moderately fine textured, and are slightly acid
to neutral. The Argiustolls are moderately deep to deep, gravelly or
cobbly, moderately coarse to medium textured, and are neutral to moder-
ately alkaline. Torripsamments and Haploxerolls are generally cobbly
or stony and are usually neutral to moderately alkaline.

Parent materials include calcareous sandstone, calecareous shale,
limestone, basalt, intermediate igneous rocks, conglomerates, and
gquartzites.

Landscapes are moderately sloping to steep mountain slopes with
deep, incised drainageways. Included are gently sloping to moderately
steep plateaus and bench-like areas. Elevations vary from 7,000 to
9,000 feet. Annual precipitation is 16 to 25 inches, most of which
falls as snow.

HIGH MOUNTAIN ZONHE

The dominant soils in the High Mountain Zone are deep to moderate-
ly deep, gravelly, cobbly or stony, well-drained, slightly to strongly
acid Cryoboralfs and Argic Cryoborolls. The landscape is typically
steep mountain slopes with deeply incised drainages and undulating high
elevation plateaus. Elevations are 8,500 to 12,000 feet. Annual pre-
cipitation is 20 to 40 inches, mest of which falls as snow.

Cryobeoralfs have a dark-brown, sandy loam A horizon overlying san-
dy, leached, medium acid A2 horizons with a medium to moderately fine

textured and medium to strongly acid B2 horizom.

Argic Cryoborolls have thick, dark-brown, loam to sandy loam A hor-
izonz overlying medium to moderately fine textured B2t horizons.
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Soils of lesser extent include Lithie Cryoborolls and Typic Cryo-
borolls. Typic Crycborells are usuvally deep, very cobbly or stony, and
are well drained with sandy loam A horizons overlying sandy loam to
loamy C horizons.

Lithic Cryoborolls are shallow, extremely stony or cobbly, with
thin, medium textured A horizons over extremely stony, medium to coarse
textured C horizons.

The soils are formed from colluvium and alluvium derived from ba-
sic and intermediate igneous rock types, thin bedded to massive sand-
stones, calcareous sandstones, conglomerates, limestones, and a variety
of shales. Minor areas have soils derived from glacial till.

VEGETATION

Land-use surveys classified the farm lands into rotation and non-
rotation cropland. Rotation cropland contains irrigated land managed
In a crop rotation system and dryland as a special category: Nonrota-
tion cropland consists mainly of wetlands, seme of which are Iirrigated
and some nonirrigated.

Above and surrounding intensively managed farm lands, native wege-
tation predominates. These vegetative zones are described on the map
as Shadscale-Greasewood, Sagebrush, Pinvon-juniper, Oak brush, and
Aspen-Conifer.

The land-use classifications are described below and shown on
Map 6.

ROTATION CROPLAND

Commonly produced crops on the irrigated rotation cropland are al-
falfa, alfalfa seed, pasture, wheat, barley, sugar beets, and silage
corn. Wheat or barley are grown on dryland areas with a crop produced
every second vear.

WETLANDS AND NONBEOTATION CROPLAND

Wetlands and nonrotation cropland have a grassland aspect with the
Following species predominating: Carex (Carex spp.)., bulrush (Scirpus
spp.), saltgrass (Distichlis stricta), spikerushes (Eleocharis spp.),
redtop (Agrostis spp.), and meadow foxtail (Alopecurus pratenszis),

g s
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SHADSCALE-GREASEWQOD

Shadscale-greasewood is utilized as desert and semidesert range-
land, furnishing winter grazing for sheep and some spring and summer
forage for cattle. The climate is arid with precipitation from 6 to ©

inches and uses except for grazing by livestock and wildlife are limited.

Vegetative communities have a browse aspect of greasewood {(Sarco-
batus vermiculatus), shadscale (Atriplex confertifolia), saltbrush (At-
riplex canescens), winterfat (Eurotia lanata), or low sagebrush (Arte-
misia arbuscula). Principal grasses are squirreltail (Sitanion hys-
trix}, Indian ricegrass (Oryzopsis hymennides), galleta (Hilaria jama=
sii), saltgrass (Distichlis stricta), sand dropseed (Sporobolus cryp-
tandrus), alkali sacaton (Sporocbolus airoides), needle-and-thread grass
(5tipa comata), and annual bromegrass (Bromus spp.) . Forbs include
globemallow (Sphaeralcea coccinea), smotherweed (Kochia americana) and
other xeric plants.

SAGEBRUSH

Sagebrush furnishes spring-fall range at lower elevations and sum-
mer range for both sheep and cattle as well as wildlife habitat at high-
er elevations where snow cover is heavier.

Big sagebrush (Artemisia tridentata) is the dominant species. A
wide varlety of browse, grasses, and forbs are found. Browse includes
rabbitbrush (Chrysothamnus spp.), bitterbrush (Purshia tridentata), ser-
viceberry (Amelanchier alnifolia), cliffrose (Cowania stansburiana), and
winterfat (Eurotia lamata). The grasses include bhluebunch wheatgrass
(Agropyron spicatum), Kentucky bluegrass (Poa pratensis), Sandberg blue-
grass (Poa secunda), junegrass (Koelevia cristata). needle-and-thread
grass (Stipa comata), western wheatgrass (Agropyron smithii), dryland
sedge (Carex spp.),; Indian ricegrass (Oryzopsis hymencides), squirrel-
tail (Sitanion hystrix), and cheatgrass (Bromus tectorum).

PINYON-JUONIPER

Pinyon-juniper frees lend a pipgmy forest aspect to the foothills.
This vegetative zone has nedrly the same elevational range as sagebrush
and often occupies the shallow hillside soils. This area provides graz-
ing for livestock and big game, and materials for fence posts, firewood,

and Christmas trees. Many people gather pinyon pine nuts for food and
recreation.

Pinyon pine (Pinus edulis) and Utah juniper (Juniperus osteosperma)
are the dominant vegetation. Associated species are similar to the sage-
brush type.
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OAK BRUSH

Oak brush occupies a well-defined elevational zone from 6,500 to
8,000 feet. Principal uses are wildlife habitat and grazing, along
with recreation. 1In places, the ocak becomes sa thick it is almost im-
penetrable. Associated with the dominant cak species [Quercus gambel-
1ii) are the following browse plants: Mountain maple {Acer glabrum),
bitterbrush (Purshia tridentata), snowberry (Symphoricarpes spp.),
chokecherry (Prunus virginiana), and serviceberry (Amalanchier alni-

folia). Grass and forb species are similar to the adjacent vegetative
Zones.

ASPEN-CONIFER

Aspen and conifer oceupy the higher elevations From 8,000 to 12,000 |
feet. This area produces most of the streamflow, all of the commercial '
timber, and a wide variety of wildlife habitat. Ponderosa pine and
Douglas fir are found in the lower areas with spruce-fir at the higher
elevations. 5!

Trees include: Ponderosa pine (Pinus pondercsa), aspen (Populus 1
tremuloides), Douglas fir (Pseudotsuga menziesii), white fir {Abies il
coneolor), Engleman spruce (Picea engelmanni), blue spruce (Picea pun-
gens), and alpine fir (Abies lasiacarpal. r

A wide range of shrub, grass and forb species are associated with
aspen and conifer.

LAND STATUS

Private lands are adjacent to and intermingled with the public
lands. The two largest contiguous blocks of private lands are in San-
pete Valley and in the Lyndyll, Holden, Oak City area. The central -
Sevier Valley also contains a large block of private land.

More than three-fourths of the land area is in public ownership
and is managed by govermment agencies. State lands are in secattered
tracts throughout, generally four sections in each township except !
where they have been exchanged or sold. Lands administered by the i
Bureau of Land Management and Forest Service are almost equal. How-
ever, Public Domain lands predominate in the northwest portion of the
Basin while National Forests cover a majority of the area in the
southern half and eastern margin. Land ownership is shown in Figure 2 =
and Table 2. The distribution pattern is shown on Map 7.
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Mationol  Forest Matiopal Park
34.7 % 0.4 %

Privale Public Domain ) |
o 232 % 35.4% Figure2: Lond Status
|1965
L4 Savier River Bosin
Utah
rs
TABLE 2. --Tand seatus, Sevier Rivar Basln, 15965
Ratfonal Hnricnal Bublic
" Zub-basin Privace Foare Farasth Park Dopain Toznl
Ll Acres Atpes Arres Atrex Acrea Acoed
A 256,360 A0, 000 LET . 6T0 32,150 L4& 500
T <] w87, 840 151,760 205, 4B %73, 020 1,828, 100
: I c 185,030 AL, 150 281,670 L6, D50 e, 500
= b 121,060 n., 350 101 360 20,420 a4, 200
E 0,350 4 UK L4y E50 21,020 212,300 &35, 700
. ¥ : e B0 &7, 220 388,760 PEE 428,110 121
q Tocal Ii E, 205,570 329,010 1,800 310 201,950 1,863, 150 3, 2ET
"Sourze: Matlonal Forest land wielus recarde adjusted to sub-bogln boumldsLes.
LAND USE
L
L FARMIAND USE & MANAGEMENT
L Principal use of the Basin lands is for agrieculture. Along the
river and major tributary stream valleys, the primary use is for crop
F production. These valley lands, together with the associated watlands
L and water surfaces, comprise the areas for which water budgets were
formulated in evaluating the water supply ‘and use. These "water-budget
areas," as referred to in this report and shown on Map 8, include all
the lands of the watersheds under the highest irrigation canal systems
i that use more water than theprecipitation falling directly on them,
Table 3 lists the land use by acreage for each watershed and summaries
aré ‘shown in Figure 3.
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Figure 3: Water budget ares land use
summary,

Sevier River Basin
Utah

About 48 percent of the taotal water-budget areas are irrigated,
20 percent are wetlands, 20 percent are other less beneficial phreato-
phytes, and 12 percent are water surfaces, bare ground and diy cropland.
The dry cropland acreage listed hare includes only the small areas unp-

der existing irrigacion systems. [Large dryland areas located in Sub-
basins A and B are not included.

Creopping practices throughout most of the Basin are livestock ori-
ented. There are 155,000 acres of alfalfa, 24,200 acres of irrigated
wet meadows, and 106,090 acres of wetlands supporting this industry
which make up over half of the 240,360 acres fn the water-budget areas.

Generally, rotated eTops are planted and land treatment practices
applied on the more productive lands under the irrigation distribution
systems where greater economic benefits are realized. Irrigated nonro-
tated lands are principally the better native meadows where water tables
are between 2 and 5 feer below the ground surface., With surface irri-

gation, fertilization, and other improvement practices, these lands will
produce increased yields,

The phreatophytes included in the water-budget acreage were gen-
erally those growing on the lowland immediately adjacent to the river
and major tributaries where the water table is within ten feet of the
ground surface. Generally this land is bounded by the higher zround
Wwhere rotated crops are grown. It is significant to note that of the
L10,170 acres of phreatophytes, 81,250 acres or 73 percent are located
in Watershed B-7 (Delta). Here, most of the wetlands are located on

the lower land drvound the periphery of the cropland as shown on Map &,
pages 33 and 34,
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FOREST AND RANGE USE AND MANAGEMENT

Less intensively developed areas survound the farm lands., These
lands comprise a wvast expanse of 4,659,810 scrés or 90 percent of the
Basin area (Figure 4). These lands produce forage for livestock and
wildlife. Commercial timber covers 518,800 acres. Water in excess of
that utilized on site becomes available for irrigation, domestic, in-
dustrial, and other uses. People seeking recreation utilize these lands
in a wide variety of pursuits ranging from rockhounding and sightseeing
to hunting big game. Transportation routes, communication faciliries,
power lines, water-transmission lines, as well as many other structures
occupy this area. In addition, these lands contain mineral resources.
Grazing, timber production, wildlife and recreation uses are covered in
detail in other portions of the report.

Water budget areas 540,380 ac.

Mational porks 21,960 ac.
0.4 %

Grazing,Mining, Recreation,

Timber, Wildlife, Watershed
B9.2 %
4,637,850 ac.

Figure 4 Land Use

Sevier River Basin
Utah

Teotal 5,200,000 acres

Public lands administered by the U. §. Forest Service and Bureau
of Land Management are managed under principles of multiple use that
will best meet the needs of our growing nation. The U. §. Park Service
administers national park and monument lands for recreational and aes-
thetic values only.

state and private lands are often managed to provide public bene-
fits, but they must also provide favorable ecomnomic return to their

owner. Consequently, multiple-use principles are not emphasized to the
extent that they are on public lands.

WA TER BESOIRGES

Water is the most important single resource affecting the develop-
ment and economy of the Sevier River Basin. With few exceptions, the

S




availability of water is the limiting factor in the expansion of agri-
culture enterprises.

The total water resource expressed as total precipitation for the
Basin is 6.5 million acre-feet (30 year annual average). Of that amount,
398,400 acre-feet falls on the water-budget areas. Of the remaining
6.1 million acre-feet which falls on range and forested areas, 88 per-
cent is consumptively used by on-site vegetation and 12 percent reaches
the water-budget areas as tributary inflow.

It is important to understand the relationship between precipita-
tion, consumptive use on the watersheds, and water yield to the irrigated
areas. The annual on-site consumptive use, consisting of transpiration
by vegetation and evaporation from soil and snow surfaces, is relatively
constant and does not respond immediately to precipitation variations.
This causes water yields to be sensitive to changes in precipitation as
shown in Table 4. 1In this example a 5 percent change in precipitation
will cause a 50 percent change in water yield. This relationship is gen-
erally typical of semiarid areas.

TABLE 4.--Relationship of precipitation, consumptive use, and water
yield, Sevier River Basin

Precipi- Consumptive Water Percent change
Condition tation use yield from normal
Inches Inches Inches Percent
Normal 20 18 2 0
5% decrease in
precipitation 19 18 1 -50
5% increase in
precipitation 21 18 3 +50

SURFACE WATER

Surface water volume is the primary supply available for benefi-
cial use in the water-budget areas. There are three sources of sur-
face water to a given area: Tributary inflow, transmountain diversions,
and river inflow.
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TRIBUTARY INFLOW

Average tributary surface water inflow provides 566,030 acre-feet
annually or about 49 percent of the water available for crop production
(Figure 5). Tributary inflows from the mountain watersheds available to
the valley areas for diversion are shown in Table 5. Sub-basins A and F
with extensive mountain areas above 9,500 feet elevation are the highest
yielding areas (Map 8, p. ). Watersheds A-1 and F-5 yield 91,000 and
93,270 acre-feet, respectively, or nearly one-fourth the total tributary
inflow. Of the 93,270 acre-feet of water yield in Watershed F-5, 14,620
acre-feet flows underground directly to the Virgin River drainage leav-
ing 78,650 acre-feet available for use within the Sevier River Basin.

In Watershed E-5, 6,750 acre-feet of the 23,960 acre-feet total yield
flows underground directly to the Colorado River drainage.

TOTAL = 1,148,380 ac. ft.

Surface Water P
49.3%

566,030 ac. f1. >l Sravas, %"'e’

183,950 ac. ft.

Non—

Irrigated I Irrigated Areas
areas 154% q,g 39%

00 WA I 221,600 ac. ft

l

p |
Pecip raTioN

Figure 5] Water use water
budget area

Utah
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[ABLE B .--Averdge water suppl. to water-hidpes aregs, Sevier River Basin, 1911=60
. Tributasy fnfiow Preciplcacion
Watsr= =
Ll et
area furface LA Irrigatod Honlerlgated
Hatel WHEHE Tty ATEas ATELN
Acre-feer e S e ACEm=FaaE Aere—foet Aere-Ferr
A=L 91 ,Loo? 91,0l 24, Bni
h-2 2,501 16,00 1, b 4, %0
A= 31, o0p® BRI 5,930
A=iy #9 180" 5,180 1,170
Tocal 153 680 L6, 000 140 &80 50,200 i), 641
B-1 8,130 2.71D 10,860 b, ED
A-2 5,420 1,480 4,700 & hal
B-1 4, 3709 5,470
B4 14,020 12,620 26, B4 &, LR
B=~5 12,780 15,040 17,820 b, ibd
B-6& 10,4090 11,750 22,240 5,30
B-7 15,230 L7400 16,970 33,850
Toral 11,240 47,340 118,580 i, G 55 30
C=1 3,510 3,540 ¥, 050 & 150
c-2 4,980 5,790 Lo, 17,570
-3 32,330 9,520 41,850 16, 350
c-& 5,188 1,720 ] L, 31
g=-5 39,130 39,1310 3,040
C-& 7. 330 1,500 s 1 L, 830
Total 43,060 23070 115130 h5, 140 18190
D=1 3,160 4,540 LS00 Th, baEl
D-1 &1 970 7510 B, 4801 2,310
Bie 9,78 2 6E0 1E 4R 7630
n-5 25,350 25,350 524
D=6 L,830 L aTn 4SRN0 210
B-7 19,520 & B4 ELRRA)| 2450
-8 Lo, 0040 3,330 L3, 330 1,840 4
Tozal 15,5600 31,270 1ijis B74 b 240 9. 050
E-1 21, D80 7,010 358 B o] 7L
E-3 1,410 1,550 I.750 [EEN]
E=3 15, 7ED 1, i | S| 1,174
el BoTan 20,550 2,310 1,7e0
E<5 14, BOD 7, Le0 23, 980" 2, TRO
Tatel 63, 560 SR (LD 100 R0 15,080 [ERT
F=1 0,000 e, Qo A, 020
F-2 &, 150 4,050 8,200 AL900
E=13 21,440 L, Tl 23, 180 4,170
F=d 1, HEBD L,320 3,200 auh
P-3 9,120 L, 150 432708 2310
Total 108,590 28,260 137 B50 16,200 & 670
GRANE TOTAL 566,030 183 950 74e, 980 221800 L7, 040

Mack of flow measuremsnts prevented distribution Batwpen

thnludu b,750 acre-Tect groundwarer cucflow co Colorado

surface and ground.

River.

“Includes 14,620 acra-feet groundvater outflow to Virgin River.
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The timy distribution of the tributary inflew is typical of snow-
melt fed, unregulated streams with peak flows in May and minimum [ lows
during the winter months: A typical example of total and base-flow hy-
drographs is shown in Figure 6. The hydrograph at Hateh gapge is typi-
cal of unregulated streams contrasted with regulated [lows shown by the
hydrograph of the Sevier gage. High flows are exrended into the heéavy-
use months af June, July, and August with minimum flows stil] oceurring
during the winter months.

T
LEGEND

== Flow al Sevier Gage

I\/ ——Flow at Hatch Gaoge

===Bose Flow Hotch Gage |

/ -\ |
b

25—

na
=]
I

!

—
= -

L=

|

.-""F-F.‘

Thousands of Acra Faat
o
1

o
I
"'\-q__-‘-h.h“-‘-__‘
-
L]

’F P i e X
Tt *-‘-b-::---':——=ﬂ‘-l'-
=

it ]

1 | i [ [ ] I 1 I
Jan  Feb Mar Apr Moy Jun Jul  Aug Sept Oct Nev Dee
Figure 6: Typical hydrographs of regulated and unregulated river flow,
Sevier and Hatch gages, 1931 —ig60
Sevier River Basin
Urah
- 5% .

L

&




LN (e b T o

I

Jackass Creek is a typical tributary to the Sevier River.
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Several studies of the changing relationship between tributary
yield and precipitation have been made by variocus individuals and agern-
cles. Primarily these studies have been concerned with that portion of
the Markaguat Plateau tributary to the Sevier River above Hatch Eage.
This is the only long-term record not influenced by regulation or diy-
ersion of consequence. The authors of these studies conclude that the
change in runoff is a result of one or a combination of: Changing wveg-
etative types, changing precipitation patterns, ov decreasing precipi-
tation., They all agree, however, that there iz less water flowing past
the Hatch gage now than in the past.

Field party studies indicate the trend in base flow has dropped
from 100 c.f.s. in 1923 and 35 c.f.s. in 1960 and indicates a declining
groundwater supply on the Markagunt Plateau. The average flow volume
during the period 1912-30 was 117,500 acre-feet annually, and from
1931-60 the average was 74,750 acre-feet annually. An increase in pre-
cipitation since 1960 has halted or may have reversed this trend.

The Field Party made & study of this situation with a different ap-
proach to the variables and limited to the period 1940-62 where more ac-
curate data of greater variety was available. Runoff at Hatch gage was
separated into base flow and direct runoff by extending recession curves.
Direct runoff and subsequent recession flows were used to represent run-
off generated by a given year's precipitation. Average precipitatisn on
the watershed was represented by data from storage precipitation gages
and snow courses located on the watershed. The weight given each station
was determined by rank cerrelation procedures,

A highly significant correlation resulted with 95 percent of the
runoff fluctuations accounted for by variations in watershed precipita-
tion, There were likely other factors that caused changes in runoff,
but they could not be isclated. It was concluded that the change in
runoff volume and timing is primarily due to changes in precipitation.

{26)




TRANSMOUNTAIN DIVERSIONS

Transmountain diversions are net large sources of water in terms of
total supply. They are important locally in Sub-basin A and are the ma-
jor source of water for Bryce Valley in Watershed E-5. In Watersheds A-1
and A-3, 4,940 and 6,170 acre-feet, respectively, are imported annually
from the Colorado Biver drainage. Annual exports of 3,420 acre-feet are
made from the East Fork of the Sewier River inteo Bryce Valleyw.

RIVER FLOW

The Sevier River system above Clear Creek consistently vields more
water thanm is consumptively used while that pertien of the system below
this point uses more water than it wvields. Many of the diversions below
and including the Vermillion Dam diversion, depend on return flow to the
river for their supply.

0f the total yield of 264,130 acre-feet above the gage on the
Sevier River above Clear Creel, the average annual flow past this point
is 157,790 acre-feet. This is the largest flow at any point on the
river system (Map 9). This flow is depleted te 57,500 acre-feet annual-
ly at Sigurd, 30 miles downstream, about half of which is return flow
from the irrigated areas bebween Sevier and Sigurd.

Only 1 percent or 13,690 acre-feet of the total water supply to the
water-budget areas annually crosses the lower boundary, almost entirely
as groundwater and drainage discharge into the immediate Sevier Lake
drainage.

GROUNDWATER

TRIBUTARY INFLOW

Tributary groundwater inflow contributed 162,580 acre-feet annually
to the water supply. This is about 22 percent of the total tributary
yisld (Table 5, p. s1), but does not include 21,370 acre-feet of ground-
water outflow to the Virgin and Colorado River drainage, or the dis-
charge of some major springs above the water-budget area.

The major porticn of the tributary groundwater flows direectly inte
the groundwater reservoirs. Some of it appears as springs on the upper
watersheds, but mest of the larger springs are around the periphery of
the wvalleys where they become immediately awvailable for diversion. In
fact, the primary supply of water for diversion in Watersheds A-2 and
D-3 is from springs along the east edge of the Gunnison Plateau and
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Glenwood Springs, respectively. Major springs and their estimated vield
ar¢ given in Table 6.

TRANSMOUNTAIN GROUNDWATER INFLOW

There are two major areas along the Basin boundary where the
groundwater divide lies outside the topographic divide. These are in
Watersheds A-2 and E-3.

The northern part of Watershed A-2 has several springs located
along the face of the Gunnison Plateau. One spring area, Big Springs,
yvields more than 5,600 acre-=feet annually, The watershed above these
springs is very small and the volume of precipitation could net con-
ceivably produce enough water to maintain this [low. A hydrogeologic
study has indieated 6,700 acre-feet of groundwater is diverted annually
from the west drainage of the Gunnison Plateau to the east drainage
through a system of joints, fractures and bedding planes along the dip
af a synclinal structure.

Eszéntially all tributary inflow in Watershed E-3 is produced by
Antimony Creek., Primary supply for this stream is & large spring in
the upper reaches of the canyon. The constant base flow of abour 15
¢.£.5. in Antimony Creek indicates a large aquifer that must fead the
stream. Other than during snowmelt periods, the averape flow of this
creek for any month does not vary more than 5 percent from the season

average nor mare than 25 percent for any one month of the entire perliod
of record.

TEANSMOUNTATN GROUNDWATER OUTFLOW

Two watersheds, E-5 and F-5, contribute significant amounts of
groundwater to the Colorade River and Coal Creek drainages. Geologi-
cally, the Paunsaugunt and Markagunt Plateaus of Watersheds E=5 and
F-5, respectively, are very similar, These plateaus are capped with
the Wasatch formation which is permeated by solution channels similar
to those feeding Cascade Spring. As such, it constitutes a ground-
water reservoir that is an intricate, intercomnected system with chan-
tels that are somewhat directed. (27)

Watershed E-5 exports about 40 percent or 6,750 dcre-feet of its
tributary yield and Watershed F-5 about 18 percent or 14,620 acre-fect
through underground channels to drainages around the south and west
periphery of these platesus.
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The meadow pictured above is near the town of Alton at the headwaters
of Kanab Creek. It is supplied by springs which appear at the base of
the "Pink Cliffs" in the background. These springs are fed by ground
water percolating through the Wasatch Formation from tributaries of

the East Fork of the Sevier River. Ower 21,000 acre-feet of water
leave the Basin in this manner every year.

FAELD FAATY FHOTO E=1133.710

GROUNDWATER MOVEMENT

According to groundwater studies by the U. 5. Geological Survey,l
groundwater reservoirs in the Sevier River Basin contain over 5,470,000
acre-feet in the upper 200 feet of the alluvial fill. Understanding
the characteristies of these reserveoirs and their velationship to the
surface flows in the river is necessary to evaluate their usefulness.

The groundwater reservoirs are a series of basins along the river
each separated from the ones upstream and downstream by a relatively im-
permeable underground geologic dam. These reservoirs are filled by wa-
ter from the viver channel as it traverses the valley, deep percolation
from irrigation, from precipitation, and from tributary inflow entering
the wvalley as groundwater.

lRefer to Table 78, p. 203




When the reservoir is full, it spills over the relatively imperme-
able groundwater barrier and contributes to the downstream [low of the
river. As the soil profile becomes saturated, waterlogging of land oc-
curs thus enabling high-water-using vegetation to ETOW.

Conversely, as the supply of water declinss or when large volumes
are pumped from the aquifers, the water table is lowered, drying up wet
areas with a subsequent decrease in consumptive use. When this happens,
water which normally drains to the river as return flow percolates down-
ward to refill the groundwater reserveir and reduces the river putflow.

The groundwater basin in Watershed B-7 reacts similarly except
thers are no distinct boundaries and the water is moving across the wa-
tershed in a west to southwesterly direction.

Interaction of diversions and return flow is illustrated by the
Richfield area. Return flow to Sevier River between the Sevier and
Sigurd gages follows the same pattern as diversions in Watershed D-1
through D-5 except the peak return flew lags peak diversions about 5
months and low return flow lags low diversions about 7 months {(Figure 7).
Calculated average return flow along this reach for the 1945-54 period
is 75,980 acre-feet annually. Recorded inflow for March through Septem-
ber for this same period between the Richfield gage and the Sigurd gage
is 29,100 acre-feet. This curve is flatter, indicating a more stabilized
return flow. It averages about 4,160 acre-fest per month or 67 e.f.s5.

for the seven months. The other Eroundwater basins react in a similar
MANNEL .

Return flows are important in the regimen of the Sevier River.
Water-budget analysis shows that 50 percent of the total Eributary in-
flow and river diversions reappear as surface water for rediversion
downstream. As an example, total river diversions between the commumni-
ty of Sevier and Rocky Ford Reservoir almost equal the tetsl river in-
flow. If there were no return flows, the outflow would be zerso instead
of 57,500 acre-feet. Many irrigation companies, particularly in the
lower Sevier and Sanpete Valleys and Mills area, depend on return Flow
for their diversion supply.

Groundwater movement is continucus but with less fluctuation than
surface-water flows. Groundwater flows from one sub-basin to another
are relatively minor (Map 10). These amount to a maximum of 3 percent
of the respective surface flow except the 13,000 acre-feet from Sub-
basin D to Sub-basin C, which is 23 percent of the surface river flow;
However, part of this is groundwater tributary inflow from the northern
FPavant Plateau that probably Follows the Elsinore Fault and reappears
at Redmond Springs.

— -




Transwatershed groundwater flow is more important along the lower
reaches of the river., The entire outflow from Watershed B-4 is ground-
water movement through a system of en echelon faults in the Flagstaff
limestone to Molten and Blue Springs on the Sevier River. More than
80 percent of the outflow from Watershed B-1 is groundwater flow into
Watershed B-2. Annual groundwater outflows from Watersheds B-5 and B-6
into Watershed B-7 are 28,420 and 20,800 acre-feet, respectively.
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WATER USE AND MANAGEMENT

WATER RIGHTS

Current irrigation water management practices have evelved over the
vears Lhrough use and agreements between water users within the frameworlk
of the Cox Decree. (6) 1In 1918, the Richlands Irrigation Company filed
suit for the adjudication of all rights of the lower Sevier River system,
The State Enginecer submitted his propoesed determination of water righrs
to the District Gourt on February 21, 1926, After numerous amendments
and stipulations, a final decree on the Sevier River system was signed by
Judge LeRoy Cox on November 30, 1936, and is known as the "Cox Decree,"

In the Cox Decree, the Sevier River system has been divided into two
distribution zones (Map 9, p.57), with Che exception of the storage
rights of the Piute Reservoir and Irrigation Company and the Sevier
Bridge Reservoir Company. Zone "A" includes all rights from the Sevier
River and its tributaries above and including the dam of the Vermillion
Canal Company located in Sevier County. Zone "B" includes all rights
from the Sevier River and tributaries where said water is being diverted
below the Vermillion Canal Company dam.

All rights in Zones A and B, so far as zones are concerned, are
considered independent of each other with the exception of storage rights
in Piute and Sevier Bridge Reservoirs. The rights in Zone A are primary
to and shall have priority over the rights in Zone B as describad in the
Cox Decree. Beneficial use shall be the basis, the measure and the limi-
Cation over all rights to the use of water.

With the Sevier River system divided into two zones, the lower zone
is dependent upon the return flow of water diverted in Zone A For this
reason, the water users in Zone B have objected to any additional devel-
opment in Zone A that would use more water and curtail the rate of return
Flow to the river.

The water rights in Piute Reservoir and the Sevier Bridge Reservoir
are distributed according to the Cox Decree as modified by a stipulation
between the owners of the twe reservoirs.

There have been several controversies develop between wabter users
on the Sevier River system., These controversies are geéneral ly asscci-
ated with (1) the interpretation of the distribution of water decreed
in the Cox Decree and, (2) the relationship of groundwater appropria-
tion and its effect on the surface-water rights., These controversics
arc sometimes carried into coerts of law and often delay planned water
development projects.
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SURFACE-WATER USE AND MANAGEMENT

The Sevier River is one of the most completely consumed rivers in
Lhe United States. Iess than 1 percent or 44,840 acre-feet of the total
precipitation of 6.5 million acre-feet is not consumed within the Basin,
and of this amount, only 13,690 acre-fest is discharged inte Sevier Lake.
It should be noted that at least this much outflow is needed from the
Delta area to leach accumulated salts from the cropland root zone.

The distribution of water consumed in the water-budget areas is
shown in Table 7 and Figure 8, Total water consumption in the water-
budget areas is 1,103,540 acre-feet annually with agricultural and re-
lated uses accounting for 99 percent. Water consumed on lands outside
the water-budget area, including the mountain watersheds, totals
3,351,620 acre-feet annually, A Basin summary water budget is shown in
Figure 9,

Nonconsumptive uses of the surface-water resource are alse impor-
Lant. Uses related to recreation include boating, fishing, and maintain-
ing waterfowl habitat. Industrial use of water is small at present, but
iz increasing in importance. Some water is used to Lransport waste and
sewage.

Lake and reservoirx storage facilities are an important part of the
water resource scheme. A list of the major reservoirs along with sur-
face areas and capacities is shown in Table 8., The storage capacity of
all reservoirs above Piute Dam is 50,000 acre-feet more than the total
undiverted average annual tributary inflow. This provides a mangemeant
capacity adequate to store all runoff that occurs 7 out of 10 years and
provides carryover storage for drier years. This does not preclude the
need for additional storage as there are still areas where regulatory
storage is needed to provide more stable flows for late summer use,

Prasent storage below Piute Dam is 306,960 acre-feat or 65,000 acre-
feet more than the undiverted runoff. This will store the supply that
could be expected 4 out of 10 years, Here again, some leocal dirrigation
companies need additional storage to regulate their supply.

GROUNDWATER USE AND MANAGEMENT

Springs and wells in the valleys provide the major source of high-
quality water for domestic and stock water purpeses. Within range and
forest areas, springs are a major scurce of livestock water and provide
many recredation developments as well, Many municipalities obtain dom-
estic water from large springs. In some areas they are the principal
source of irrigation water,
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TABLE 8.--Major reseérvoirs and

lakes in the Sevier River Basin

Surface Source of
Sub-basin Beservolr area Capacity information
Aeres Acre-Foek
Chester Ponds 130 530 CHI
Faitrview Lake 80 2,180 CHL
A Funk's -Lake 150 610 CNI
New Canyon &0 100 CHI
Wales 200 1,450 CHL
Total A0 4, 890
Chicken Creek 510 2,000 SEBI
Claar Lake 1,050 1,000 SRBI & CNIT
B DMAD 1,200 11,000 | SRBI Res. Cap. Table
Fool Creek 640 10,000 SREI & W5F 920
Gunnizson Bend 150 &, 550 SRBI
Scipio Lake 1,190 7,600 SRBI Ees. Cap. Table
Total 5, 540 36,150
Gunnison 1,280 18,220 3RBI Res. Cap, Table
Franaworth Lake io 100 CHI & WSP 920
Lost Creck 20 €00 CHI
Mine Mile 210 3,540 WSP 920
Redmond Lake 270 1,000 SRBT
Rex Reservoir 30 1,000 CHT
Sevier Bridge 10,3200 236,150 SRBI Res. GCap. Table
Skutumpah 40 320 SEEI Topog.
Willow Cresk 80 1,050 CNI & 3C5 Contact Princa
Total 12,920 261,780
Annabella a0 500 CHL
Big Lake 130 580 CHI
Deep Lake 30 2910 CNI
1] Heppler Ponds a0 200 SRAT
Piute 2,600 f1,830 SRBI Res. Cap, Table
Roclky Ford 260 2130 WSF 920
Three Crecks 180 o B00 WSE 920
Tocal 3,330 76, 120
Booby Hole &40 450 WSP 920
Koosharem 400 3,860 WP 920
Lower Box Creek 20 340 WSP 920
E Ocker Creek 2,520 52,860 SRBT Res, Cap. Table
Pine Lake &0 1,810 WSE 920
Tropic 170 1,600 WP 920
Upper Box Creek (51} 1,400 SREI
Total 3,290 62,120
F Havajo Lake 30 14,220 WP 220
Panguitch Lake 1,230 18,580 WSP 920
Total 1,960 32 800
GRAND TOTAL 27,440 473,860
Hote: CNI - Conservation Needs Inventory (unpublished teport)

SEBI - Sevier River Basin Investigation
WSF - U. §. Geological Survey Water Supply Paper 920
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Fresent development of groundwater reservoirs is quite limited.
Most of the existing wells are for domestic and stock waler purposes,
Although numerous, they are generally low yielding, small diameter,; and
shallow (50-200 feet deep). Most are flowing wells but some must be
pumped. There are some large diameter, deep wells which produce water
for public supplies, irrigation and industrial purposes, Generally,
the higher producing, better quality wells yield water from the deeper
aquifers at depths up to 800 feet.

A majority of the large irrigation wells have been drilled since
1950. Consequently, the 1931-60 average amount of water pumped for ir-

rigation is considerably less than the amount pumped in recent years
(Table 3).

TABLE 9.--Discharge from wells by sub-basin, Sevier River Basin

Irrigation purposes Other purposes
Sub-basin
Average 1964 1964
Acre-feet Acre-feet Acre-feet

A 14, 240 11,600 &, 400

B 9,350 46,300 L,700

c 1,480 4,000 2,500

D 2,200 6,000 35200

E 1,480 1,300 1,150

F 500 800 150
Total 29,250 70,000 13,400

Source: Portions of the data from U, 8. Geological Survey Water
Supply Papers and basic data reports. (15)
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Prior to 1950, most of the well water used for irrigation was pre-
duced by flowing wells. Since that time, as more large pumped wells
were developed to alleviate drought conditions, Lhe yield from flowing
wells has deereased. This is especially true in Sub-basin B. The fol-
lowing tabulation of wells in Pavant Valley, part of which is outside
the Basin, dramatically illustrates the trend, The discharges listed
are the total for the Pavant Valley groundwater basin as delineated by
the U. S. Geological Survey.

TABLE 10.--Trend in pumped well and flowing well discharge for selected
years in Pavant Valley, 1946-65

Estimated discharge Number of wells
Tear
Pumped irri-| Tetal in
Flowing wells Pumped wells Total gation wells valley
Acre-feat Acre-feet Acre-feat Acre-feet | Acre-feoot
1946 17,300 400 17,700 3 343
1850 17,600 5,100 22,700 20 400
1955 14,400 21,600 36,000 49 466
1960 5,900 BI,400 67,300 110 532
1965 2,700 b6, 100 BE, 800 $129 555

Sgurce: U. 8., Geological Survey, ""Groundwater Condilions in Utah
Spring of 1966," Cooperative Investigations Report No. 4, p. 64.

WILDLEILEE

Early settlers (1849-70) reported that big game was scarce although
furbearers, waterfowl, and predators were abundant, and fish were found
in good supply in the streams. The few deer present were intensively
hunted by the early settlers for food and hides. By the turn of the cen-
tury, big game was so scarce that the sight of a deer or other game ani-
mal was a rarity.
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Many different species of birds, animals, reptiles and fish inhabit
the Basin area. The traveler is often delighted to see ground squirrels,
chipmunks, and perhaps a lumbering porcupine, Walking through a forest,
he is likely to hear the scolding of a Chickoree squirrel and in the wviec-
inity of Navajo Lake may even observe the unique flying squirrel. High
on the Tushar Mountains, coneys or rock rabbits can be observed cutting
grasses and other vegetation and storing it in their miniature haystacks,
It may take considerable effort to observe a kit fox on the desert or a
cougar or golden eagle, but they too are residents. The Utah prairie
dog, a species threatened with extinction, is still found in this area.
Songbirds brighten the Basin with their song, Seeing, hearing, and know-
ing that a variety of wildlife exists, increases man's aesthetic and rec-
reational enjoyment,

The following is a partial list of oiher important wildlife species;:

Big Game Game Fish Furbearer Carnivores
Mule deer Rainbow trout Beaver Black bear
Ellk Cutthroat Ltrout Muskrat Covole
Antelope Brook trout Mink Bobecat

German Brown troul Cougar
Small Game White bass Weasel

Black bass Skunk
Cottontail rabbit Walleye Badger
Jack rabbit Fox

Game Birds

Mourning dover
Ring-necked pheasant
Merriam turkey
Ruffed grouse

Blue grouse

Sage grouse

Chukar

Hongame Fish

Carp

Utah chub
Leatherside chub
Redside shiner
Mountain sucker
Utah sucker
Dace, spp.
Sculpin, =pp.

BIG GAME

Water Fowl

Various species of:
Geese
Snipe
Coots
Ducks
Rails
Cranes
Hexrron

Utah is famous for mule deer and many hunters travel annually from

distant states to participate in this sport,
success in high., Exampleés are;

The percentage of hunter
Monroe Mountain (herd unit #48) with a

high of 73 percent in 1962 and a 1962-66 average of 84 percent; the Fill-
more unit (#54) with a high of 69 percent in 1964 and a 1962-66 average

S I
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of 55 percent (Map 11), In 1966, 52,986 individuals hunted deer on herd
units that are partially or entirely within the Basin. (23) The number of
hunters has increased about 7 percenlt during the last 10 Years.

Utah residents spent 20,3 percent more money in Utah in 1959 for
hunting and fishing than in 1955. Nonresident expenditures within tha
state increased 60.9 percent in this same length of time. (23)

Big game animals have always received more intensive management than
other species of wildlife in Utah because of intenge public interest in
these animals and their economic significance.

Attempts were first initiated to manage the wildlife resources in
1894. 1In 1907, hunting and fishing licenses costing $1.00 were required
for all male citizens over the age of 14. In 1913, the legislature en-
acted a "Buck Law" which permitted the taking of buck deer, and the sea-
sons on elk, antelope, and mountain sheep were closed indefinitely. 1In
1917, a number of game PEESELVES Were set dside. The three in the Sevier
River Basin were Twelve Mile and Salina Creek in parts of Watersheds ¢-3,
C-4, €-5 and C-6: Forshea Mountain in Watersheds E-2 and D-6: and Para-
gonah in Sub-basin F.

By 1930 there were signs that the deer range was overstocked, and
in 1948 deer starvation was acute over much of the state. ERither-sex
deer hunts were tried as early as 1934, 1In 1951, antlerless deer regi-
lations were adopted on a state-wide basis as a rool in managing deer
populations. Management philesophy is now one of maintaining the maxi-
mum number of animals consistent with range forage production and proper
ubilization on a herd unit basis,

Game range areas vary. In Sub-basins &, C, E, and in portions of
B-oand D, the winter range is the key habitat limiting deer populations.
These winter ranges are mostly within the sagebrush and pinyon-juniper
vegetation zonss, Sub-basin F and portions of B and D provide extensive
areas of winter range and limited areas of summer range. Where summer
range is limited, deterioration of the range is often indicated by lack
of aspen reproduction (Map 11).

At one time, elk were completely eliminated, but now have been es-
tablished on four elk management units wholly or partially within the
Basin. The Nebo Unit was started with a plant of 48 elk in 1914; the
Manti Unit with 24 elk in 1915; the Mt. Dutton herd in the 1930's. On
the Fishlake Unit 10 head were plantad in 1912 and 37 head in 1913,

A small herd of antelope has been established on Parker Mountain in
Sub-basin E as a result of plants made by the State Division of Fish and
Game .
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Upland birds and big
game provide sport
in the Basin.
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FISH

Cutthroat, brook and rainbow trout are found in the cold mountain
streams and lakes and some German Brown trout in the valley streams,
Some streams no longer support abundant fish populations because of silt
loads, fluctuating water levels, unstable streambeds, and streamflow di-
versions. In some of these streams, fish are planted on a put-and-take
basis,

Dowvmstream, fishing changes to a warm water Eishery. Principal
species are German Brown trout, carp, bullheads and suckers, 1In recent
years white bass and Walleye have been planted in Gunnison Bend and DHAD
Reservoirs,

In 1958, the Utah Division of Fish and Game published a survey of
selected streams, lakes, and reservoirs 4s a means of identifying poten-
tial fishing resources. The results of this survey are shown on Tables
11 and 12,

Only minor parts of the streams are capable of sustaining Fish popu-
lations without planting. Management of the fishery resource has been
confined to a stocking and chemical treatment program along with fishing
regulation, Nearly all streams and lakes suitable Ffor planting are
stocked each year. 1In Pine Lake, the State has purchased the water
rights to establish a conservation pool.

WAT ERFOWL

Both migratory and resident waterfowl depend on water for a vital
portion of their habitat. The Basin is within the Pacific Flyway and
many ducks and geese utilize the streams, lakes, sloughs, and nearby veg-
etated areas for resting and feeding during their migratory Elighta,

Some excellent waterfowl habitat has developed as a result of the
old meanders of the San Pitch and Sevier Rivers, Wetlands and marshes
formed by high water tables provide some nesting areas although the cur-
rent drought has reduced these areas and future changes in existing
streams and water tables will affect remaining habitat. Reservoirs, be-
cause of their fluctuating water levels, do not enhance waterfowl nest-
ing, but are beneficial as resting and hunting areas for migrating birds.
Nearly all bottom land is privately owned and any waterfowl habitat pro-
vided is incidental to agricultural use.

A migratory waterfowl management area has been established by the
State at Clear Lake.
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UPLAND GAME BIRDS

Pheasants, sage grouse, forest grouse, mourning doves, and chukar
partridges are among the upland game bird residents, Development of wa-
ter in some arid areas has improved habitat for mourning doves and chu-
kars, Upland game hirds provide sport for thousands of hHunters annually.,

RECREATION

Hiking, fishing, hunting, sightseeing, and boating are the ma jor
outdoor recreation activities within the Sevier River Basin, Recreation
sites include campground, picnic areas, summer homes, boat ramps,
lodges, and resorts, Most recreation areas are near streams, lakes, or
reservoirs and owe much of their attractiveress to the aesthetic benefits
of water,

Most of the Basin is located within the "Golden Circle" which en-
compasses the four-corners of Utah, Colerado, New Mexico, and Arizona.
State parks have been established at Palisades Reservoir, Yuba Dam,
Piute Reservoir, and Otter Creek Reservoir. Boating and other facili-
ties have been established at these parks,

4 substantial portion of recreation time hunting for waterfowl and
upland game birds is spent on private lands, Many summer homes are lo-
cated on private lands within forested areas. There are also several
youth camps now established where vyoung people can enjoy lasting rural
experiences. And, for the nonhunter, there are archaecological sites in
Salina Canyon and many other locacions with Meoquis (ancient cliff dwell-
ings), petroglyphs, and other examples of the ethnic heritage of the
Piute and Navajo Indians,

Recreatien areas on MNational Forests, which have a capacity of
5,000 people, are located as follows:

(1) Sub-basin
{2) Sub-basin
(3) Sub-basin

A campgrounds, 1 summer home area;
B
C
(4) Sub-hagsin D -
E
F

campgrounds, 3 picnic areas;

campgrounds; 1 picnic-area, 1 vouth camp;
campgrounds,; 1 picnic area;

campgrounds

resorts, 1 lodge, 4 boating sites, 10 camp-
grounds, 1 summer home area, 1 scenic over-
look, 1 Boy Scout camp.

(5) Sub-basin
(6) Sub-basin

I
(i Sl LR W B WL

Recreation visits on National Forest lands are summarized on
Table 13,
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TABLE 13.--Recreation visits on National Forast lands, Sevier River Basin,
1960 and 1965

Vigits
Sub-basin Inigzgfigégom
1960 14965
Number Humber Percent
A 20,370 33,402 B
B 28,688 43,835 53
] 35,280 51,695 L7
D 12,892 17,368 35
E 116,940 328,850 152
F 132,422 275,382 108
Total 346,592 751,532 117

Source: U. 5. F. 8.; "Recreation visits - annual statistical re-
port "

Bryce Canyon National Park and Cedar Breaks National Monument are
both located on the spectacular erosional escarpment which circles the
southern portion of the Basin. Visitor days at these locations number
in the hundreds of thousands each year,

The National Park Service reported 271,066 recreation visits to
Bryce Canyon National Park in 1960 and 366,799 visits in 1965, an in-
crease of 35 percent, Comparable figures for Cedar Breaks National Mon-
ument are 115,822 visits in 1960 and 213,970 in 1965, an increase of 85
percent.

The Bureau of Land Management estimates 31,300 people visited pub-

lic domain lands in 1960 for recreation purposes and 72,600 in 1965, an
increase of 132 percent,
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CHAPTER IV
ECONOMIC DEVELOPMENT

In this section, the economic development of the Sevier River
Basin, including recent growth, current conditions, and projections of
future development, is analyzed, Specifically discussed are the Basin's
historical development; its general description, including population
figures and characteristics, economic types, employment; markets, and
transportation facilities; its agricultural industry, ineluding trends,
farm survey findings, incomes, and on-farm improvement practice impacts;
and its timber industry, including harvesting, manufacturing, and mar-
keting,

HISTORICAL DEVELOPMENT

The first white man to visit the Sevier River Basin was the Span-
ish traveler-explorer-cleric, Father Escalante. On his journeys in
1776, Escalante passed through the area on his way from investigating
stories of the existence of a "great salt lake."

In 1849, Brigham Young sent an exploratien party into the area to
determine if the Sevier Basin could support groups of settlers. Folloy-
ing the pattern of settlement in most of Utah, Broups to establish whole
communities and cultivate the soil were sent from settled areas. These
groups included men familiar with farming and also men acquainted with
blacksmithing, lumberingz; and other necessary Lrades.

The first community settled was Manti in the fall of 1849. San-
pete County was settled quickly and by 1850, the U. S. Census reported
365 persons in the county. Fillmore and Hephi were settled in 1851 and
have been continuously occupied since that time. 1In 1864, Richfield
and Panguitch were settled. Both of these towns had to be abandoned in
1867, Richfield because of frequent Indian raids and Panguitch because
of severe winters, Both towns were successfully resettled in the early
1870's.

Crop failures were commonplace throughout the entire Basin in the
early years., This problem was overcome and some permanence was reached
in the new settlements when livestock was introduced. In later years,
alfalfa and sugar beets became important Crops.

Irrigation was as important then as it is today. In 1864, the
same year as settlement, the Smithfield Camal was constructed in Gar-
field County. The following vear, 1865, water was diverted from the
Sevier River to irrigate small areas near Richfield. Efforts to store
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water were accomplished on a small scale in the early years and in 1886,
Gunnison Bend Reservoir with a storage capacity of 4,550 acre-feet was
put into operation. Settlement of areas such as Delta depended on water.
Once irrigation water became available, prosperous farms developed.

Some areas experienced an extreme lack of moisgture, while others
required drainage to make them suitable for crop production. By 1918,
there were 3 drainage districts serving 70,000 acres of land in Delta.

In Sevier County, 7 drainage districts were draining 37,500 acres of
land by 18921,

CGENERAL DESCRIPTION
FOPULATION AND POPULATION CHARACTERISTICS

According to the U. S. Census of Population, 15 of the 29 counties
in Utah reached their peak population in census yvear 1960, while 14 re-
maining counties reached their population peaks prior te this data,
Counties which depend primarily on agriculture have experienced g gradual
decline in pepulation. This is accounted for largely by low monetary re-
turns to farming and by increased mechanization which has reduced the
need for agricultural laborers.

Counties encompassing the Sevier River Basin each have experienced
decreases in population since 1920 when the population was at an all-time
high (Table 14). 1In 1920, the population was 42,043 while in 1960 it was
only 31,085. Largest decreases have occurred since 1950. The population
decreased 3 percent from 1920 to 1940; 9 percent from 1940 to 1950; and
17 percent from 1950 to 1960.

From 1920 to 1940, employment in the basic industries in Utah--agri-
culture, mining, and manufacturing--remained about the same while popula-
tion increased. Prior to 1940, failure of industries to provide employ-
ment for the expanding population resulted in excess rural population,
uneémployment in cities, and many families on relief rolls, About 1940,
more employment opportunities in manufacturing resulted in the migration
of people from rural agricultural areas to larger cities.

Population pyramids for the Basin and the State indicate basic
differences between age and sex characteristics (Figure 10). The
following observations can be made: (1) Persons between the ages of 20
and 40 make up 18.14 percent of the population in the Basin; the com-
parable figure for the State is 25.58 percent; and (2) the percentage
of people 60 years of age and above is considerably larger in the
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Basin (14.74) than in the State (9.75).

Examination of the population

pyramid reveals that younger men and women are leaving while older

pecple Temain.

TABLE 14.--Population of the Sevier River Basin and State of Utah,

1890=1960
Portion Basin
Census Sevier River Basin® Utah was of State
Humber Humber Percentage

1890 26,955 207,095 12.97
1900 33,636 276,749 12.15
1910 355637 73351 9:.55
1920 42,043 449,396 9.36
1930 39,667 207,847 78l
1940 40,9009 5505310 743
1850 37,426 558,862 5.43
1960 31,085 890,627 3.49

ACounty population data adjusted to reflect Sevier River Basin

boundaries,

Source:

U. 8. Censzus of Population,
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Figure 10.-- Population distribution by sex and age, s5ix-county
area and State of Utah, 1960

Age Male Female

10 & over
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Source: U, S. Census of Population
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Other population characteristics are shown in Table 15.

Some sig-

nificant traits are: (1) The percentage of the total population engaged

| =

in agriculture is 5 times greater than for the State in 1960; (2) median

family income is considerably below the State level; (3) median education

level was approximately the same as the State level.

TABLE 15.--8Selected attributes of the population, Sevier Riwver Basin

and State of Utah, 1960

Item Unitc Basin® State

Employment Number 12,553 302,147
Farm employment Number s L 17,455
Portion engaged in farming Percent 28.44 L i
Median family income Dollars 4,088 5,899
Median education levels of:

Adult males Years i 12.2

Adult females Years 12.8 1252
Dependency ratio® Number 1.13 0.98

County data adjusted to reflect Sevier River Basin boundaries.

bA dependency ratio of l:1 means that there is one independent
(18-64 years) for each dependent (persons below 18 or above 64),

Source: . 5. Census of Population.

PROJECTED POPULATION

It is expected that the population of the Sevier River Basin will
continue to be influenced by the dominance of agriculture and related in-
dustries. Nevertheless, the number of pszople directly engaged in agri-
culture will continue to decline. Past trends within agriculture toward
larger and more efficient farms are expected to continue, Development in
the rear future will likely be limited to presently irrigated and readily
accessible lands. Full development of potentially irrigable lands will
require impprtation of irrigation water.
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The Sevier River Basin's declining rural population is reflected
by this cbandoned farmstead. T

The projected rapid increase in outdoor recreation will influence
land and water use as well as population and the trade and service sec-
tors. The majority of the projected increase in the demand for recrea-
tion will be from people outside the Basin.

It is expected that some high-labor-using nonagricultural industries
will develop and absorb some excess farm labor and provide outside income
for part-time Farmers. Projections do not anticipate development of any
large resource-based industries.

The population should stabilize during the 1965-80 period (Table 16).
Declines in employment in agriculture will be offset by increases in
other sectors. Projected population increases for the years 2000 and
2020 are influenced by anticipated importation of irrigation water and
inereased employment resulting from recreational activities and small
labor-oriented industries. The past trend of deelining population com-
pared with the State population is expected to continue, The Basin will
continue to export young people to other areas for better employment
opportunities.
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TABLE 16.--Prejected population for Sevier River Basin and State of Utah,

1965-2020
. Portion Basin
Year Sevier River Basin Utah iz of State
Number Number Percentage
1965 29,570 1,003,000 Pt
1970 29,660 L,134,600 2.61
1875 30, 320 15,277 ;800 2,37
1980 30,720 1, 446,800 2,12
2000 33,460 2,050,000 .63
2020 35,760 2,675,000 L34

aPrGjEcted county population figures adjusted to reflect Savier
River Basin boundaries,

Spurce: Unpublished data provided by Bureau of Economic and
Business Research, College of Business, University of Utah.

TYPES OF ECONOMIC ACTIVITY AND PERSONAL INHCOME

Personal income has been increasing despite population decreases,
Total personal income increased from about 538 million in 1958 to §47
million in 1962 (Table 17). Increases in income have been gradual ex-
cept for 1962 when income jumped by $5% million. In 1960, the per capi-
ta personal income was about $1,300. During 1960, 3,49 percent of the
State's population resided in the Basin and their personal income was
only 2.35 percent of the State total. This resulted in a per capita
income deficit of 5636.

The personal income pattern varies significantly from the State,
Wages and salaries account for 73 percent of the personal income in the
State but only 48 percent im the Basin. Proprietor's income and trans-
fer payments are about double the percentage Fignres for the State.
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Wages and salaries during 1962 accounted for 48 percent of personal
income in the area; proprietors' income, 23 percent; property income, 1A
percent; and transfer payments, 13 percent. All categories,; except pro-
prietors' income have registered consistent increases. Farm proprietors’
income has fluctuated considerably from year to year, while nonfarm pro-
prietors' income has baen relatively stable. During the 1958-62 period,
farm proprietors' income varied by 75 percent. Comparable fluctuations
in the State were 42 percent. These figures indicate that farm Opera-
tors' income within the Basin is much less stable than for farm operators
in the State. However, during this period wages and salaries paid farm
help were remarkably stable amounting to about $2 million a year.

EMPLOYMENT

Employment has decreased during the 1958-65 period (Table 18). Em-
ployment reached a peak of 11,424 in 1962, and a low of 10,490 in 1965.
The total work force was the largest in 1960 and the smallest in 1965.

TABLE 18.--Average annual work foree; wneoplovment . and type of employeent, Sevier River Basatn,

1958557

1358 159 1960 19&] 1962 LN 1964 19685 L9

Mumbsr Humbier Humber Humbee Mumbia ¢ Hurhier Husher Humber Mumbgrr

Wark foree 12,225 12,368 e ke 12,212 12,201 12,147 11,916 11256 11,31R
Hniemp L oyment L.0m3 1,331 L2149 L. D65 a5y B7 5 1, oo Ll 18R
Rare [percent) B4 141 6R .46 a.71 h. 08 e | 8.19 6,81 .91
Emplayment 11,132 L1,067 11,203 I, 147 11,624 112233 10,914 14,4590 10,592
Manufacturing 1.150 1,014 1,045 L. I1e 1185 L.173 1,220 1,190 1,409
Mining 148 By 17T 109 L2 115 12T L RD
Construction 183 i73 1ES L¥7 257 220 131 237 262
Trandportatfon arg 19 347 124 ng J ik 298 101
Trada 1.278 1,288 1,304 1.¥6 1,310 1,330 1,138 1,325 1,355
Fimnnce 111 116 120 13K IZ5S L3 1 X 138 135
Service 565 6 RL3 530 RS BET LI AT0 674
Govermant 1,481 1.632 1,76 1,776 L, E58 1. gra | 54 1,123 bra )
-‘U_I.T'h'l.'dltu.re 3,804 1,722 3,565 1,360 3,481 1,191 2.8 1297 2,104
ALl ather 2,023 2,068 RS 2.16% 21T L1053 2.16] 3,122 2.033

u!wrra.r.-.-: annual county erployoent dnte adjested tn reflect Sowler Eiver Bazin boundncies.

Seurea:  Unpublished county saplovment dorta’ provided by Utah State Pepartment of Employment Srcurdce,
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The rate of unemployment has always been a problem. Buring the
1958-61 pericd, unemployment was about double the State rate. In more
recent years the rate has lowered, but it is still considerably above
the State averages.

Employment in the different sectors has remained relatively stable,
except that the govermment and agriculture sectors have been increasing
and decreasing, respectively. However, the increases in the povermmant
sector have not offset the decreases in the agriculture sector. Many
former full-time farmers have obtained other employment and continued to
farm part-time resulting in a tendency to underestimate the agricultural
labor force.

MARKETS AND TRANSPORTATION FACILITIES

The geographical center of Utah is located in Sanpete County in the
northern portion of the Basin. It is positioned about 100 miles south
of the Salt Lake Metropolitan Area and is about midway between Denver and
the Pacific Coast.

U. 5. Highways 89, 91, 6, and 50 pass through the region and link it
with the major markets of Salt Lake City, Denver, Los Angeles, and
Phoenix. New interstate highways will replace some portions of the pres-
ent highway system in the near future. A mainline of the Union Pacifie
Railroad and a branchline of the Denver Rio Grande Western Railroad
serves the area and connects it with all market areas in the Western

States. Limited air facilities are also available to all sections of the
country.

The major market areas for both agricultural and manufacturad pro-
ducts are the Pacific Ceast and Intermountain Areas. A limited amount of

livestock, livestock products, and manufactured products move to eastern
markets.

AGRICULTUEREE I NDUSTRY
TRENDS IN AGRICULTURE

Data from the T. S. Census of Agriculture were used to establish
trends within agriculture over the last 40 years. Census data ave only
available on a county basis. Of the 8 counties partly or entirely within
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the study area, b were used to represent the Basin. All of the agricul-
tural activities in the study area are located within the six-county
area,

The acreages of cropland planted and harvested wary from year to
year depending on irrigation water supplies, govermnment programs, and
market conditions. Water-supply conditions are probably the dominant
factor influencing the acreages planted and harvested in any given YEear.
For example, the lowest acreage of crops harvested was in the drought
vear of 1934 while the highest was in 1954 following the exceptionally
good water year in 1952 (Table 19).

TABLE 19.--Cropland harvested in six-county area, 1924-1964
Census year Cropland harvested

1,000 acres

R T T T I o b - SN
PR s G v R R R e S R E R WA N e R 2
B G s & 0 SR S W e s ha s E s PR
LOSSS & 5 Bl w R T bl R e s e e e baor e e i iR
LAt L I R e o e o = L SRS
L D T Tl D T %
PO o s ow w o W R R R B R e W e 5 Gk e e 2O
L83 = ¢ o v v w oW e me o R RO AW O R N % W o 220
£ T T T - =R B S T R - 5

Source: U. 5. Census of Agriculture.

FARM SIZE

The trend has been for the average size of farms to increase
(Table 20). Except for two periods (1920-34 and 1944-49), average
Farm size has continually increased, from 192 acres im 1924, to 376
acres in 1944, and to 743 acres in 1964,
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TABLE 20.--Average silze of farm in six-county area,; 1924-198¢

Year Acres Yeat Acres
1934 Lo 192 1949 355
e .. . 224 1955 . Ah7
1934 a 205 1959 £23
1939 i ;268 1964 743
1944 , . . 376

Source: WU. &§. Census of Agriculture

CROF PRODUCTION AND YIELDS

Total crop production over the last 20 years has been relatively
stable. Generally, the acreages of major crops have decreased and the

yields per acre increased with total production remaining about the
game (Tables 21 and 22).

TABLE 21.--Acreapes harvested of major crops In six-county area, 1944-1964

Acres harvested
Crop
1944 1949 1954 1959 1964
all hax 156,795 123,296 136,714 129,365 140,908
Wheat 59,737 79,720 52,195 30,270 25,702
Barley 27,962 28,506 28,103 30,609 L3316
Dats 10;931 G831 B, 840 3,522 35515
Alfalfa seed 19,218 3, 594 32,601 26,252 35,169
Corn for silage | =--==---- 3,938 6,316 7,242 4542
Sugar beeots 5,670 6,403 7,309 4,600 2,319
Potatoes 5,036 4,199 2,336 1,709 971

Soutces I

5.

Census nf Agriculture.
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TABLE 22.--Average yields of major crops grown in six-county area,

1944~1959
Yield per acre
Crop Unit

1944 1949 1954 1959 1964
All hay Ton 18 2.0 2.2 2.3 2.6
Wheat Bushel 20.0 18.0 Lysn 17.0 22.0
Barley Bushel 58.0 62.0 66,0 65.0 56.0
Oats Bushel 46.0 44,0 44.0 46.0 50.0
Alfalfa seed Found 55,49 231.0 232.0 252.0 149.0
Corn for silage Tomn ——— 12.0 13.0 15.0 15.0
Sugar beets Ton 11.3 15.8 15.2 14.0 13.9
Potatoes Cwt. 851.0 128.0 | 1350 156.0 99.0

Source: U. 8, Census of Agriculture.

Hay production has been the most stable crop. Total production has
varied from 251,268 tonz in 1949 to 366,361 tons in 1964.  Consistent
increases in yield per acre have been evident. The average yield in-
creased by 44 percent from 1944 to 1964.

Alfalfa is the most important crop grown amounting to 42 percent of
the total ¢ropland harvested in 1954 and 56 percent in 1964 (Table 23).
It is also important as a cash crop to many farmers. In 1964, 22 percent
or around 70,000 tons were sold off the famm.

- 97 =




-

-

SOIL CONSERVATION SERYICE PHOTOD Ra1ta

Conversion of salt grass pasture to more productive grosses makes more
efficient use of available water.
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TABLE 23 --plfalfa acreapgn, production, and gales in fix-county area, 1954-10964

Six-founty area

Item Unit
1954 1959 L&
Alfalfa mereagn 112,457 10%, 525 119,080
Alfalfa as portion of
cropland harvested Percant 52.1 59,7 56,0
Alfalfa production 266,661 258,767 317,568
Povtion of crop sold Percent 15.3 14.8 22:1

Seurce: U: 5. Census of Agriculture.

LIVESTOCK PRODUCTION

The six-county area produces about 25 percent of the State's pro-
duction of livestock and livestock products.
mained constant for the last 20 years.

stock groups
mained about
13.3 percent
27.7 percent

TABLE 24 .--Livestock on farms in the six-county firea, 1944-1064

the same.

This relationship has re-

Some fluctuations within live-
have occurred, but total livestock relationship has re-

In 1959, 22.4 percent of the cattle and calves,

of the dairy cows, 25.2 percent of the sheep and lambs,
of the pigs, and 40.4 percent of the turkeys were located

Year
Type of
livescock
1944 19449 1954 155% 1964
Rumber Kumber Rumber Humbart Numbear
Cattle & calves 13,5905 126,349 173,856 160,478 171,986
Dairy cows 14,678 14,357 L& 207 12,706 10,285
Sheep & lambs 458589 237,396 371,502 324 BES 304,540
Hogs 22,324 18,055 12,927 18,280 9,066
Turkeys 713,216 922,351 1,169,160 HB0, 471 1,666,076

Source: U. 5. Census of Agciculture,
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The number of cattle and calves sold has consistently increased
from 49,568 in 1944 to 90,327 in 1959, Butterfat sales have consis-
tently decreased from 433,359 pounds in 1944 ro 27,394 pounds in 1964.
All other livestock and livestock products have not established a con-
sistent trend over the last 20 years (Table 2005

TABLE 25.--Amount of livestock and livestock products sold from farnis
in six-county area, 1944-1964

Year

Farm products Unit 1944 1949 1954 1950 1964
Cattle & calves

sold alive Numbor 449,568 62,152 75,365 90.327| 90,101
Butterfat sold Pounds 433,359 182,547 88,357 53,624 27,394
Whole milk scld | 1,000 gals, 6.108 5,959 3,993 9,473 2 B
Sheep & lambs

sold alive Number 263,239 152,254 [220,418 | 237,509|206,934
Hogs & pigs

sold alive Humber 51,311 25,586 12,788 23,884 13,814
Wool shorn 1,000 1bs, 3,379 1,904 2,455 2,310 2,084

Source: U, S, Census of Apriculture,

VALUE OF FAEM PRODUCTS

Total value of farm products sold from the & counties increased
from $30.5 million in 1954 to $34.5 million in 1964, (Table 26). This
increase in sales did not keep pace with increase in the value of farm
product sales in the State, The 6 counties increased the value of farm
product sales by 10.9 percent from 1954 to 1959, while the State's in=
crease was 26,7 percent for the same peried. In 1954, the 6 counties'
production accounted for 24.1 percent of the value of the State's agri-
cultural production and in 1959 this figure was 20.7 percent .
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TABLE 26.--Value of farm products sold by source, six-county area,

1954-1964
Year
Products sold 1954 1959 1964
1,000 dellars| 1,000 dollars 1,000 dellars
Field crops 7,508 5,159 4,776
Other crops L46 61 58
Total crops 7,654 4,220 4,834
Dairy products 2,395 25858 3206
Poultry and poultry
products 6,026 4,784 8,834
Livestack 14,383 20,030 17,580
Total livestock and
livestock products 22,804 27,682 29,622
Total valvue of sales 30,458 32,902 34,465

Source: U. 5, Census of Agriculture.

FARM BURVEY FIRDIRGS

DESCRIPTION OF ARFAS STUDIED

The Bevier River Basin has been divided into 4 economic areas and
& sub-basins. The economic areas encompassed geographic areas of simi-
lar agricultural activity while the sub-basing were selected on the
basis of hydrology. Map 12 shows the economic areas and their relation-
ship to sub-basins. Economic areas are designated by Roman numerals
I through IV, while the sub-basins are indicated by letters A through F.
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EO0IL CONSERYATIONM EESVELE

Beef and dairy herds contribute to the economy,
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Economic Area 1 comprises all of Sub-basins E and § plus that part
of Sub-basin D which is in Piute County. Agricultural preduction is ori-
ented toward forage crops and livestock production. The elevation is re-
latively high with valleys above 6,000 feet. The growing season is con-
sequently short. Farmers depend primarily on divect-flow water rights to
provide irrigation water supplies.

Economic Area 1T includes all of Sub-basin € and all of Sub-basin D
that lies in Sevier County. The economy is dependent primarily on rais-
ing and feeding livestock with some cash crops. Sugar beers are the
primcipal cash crop. Irrigation water supplies come from Sevier River,
tributary streams, and resecvoir storage.

Economic Area III has the same boundaries as Sub-basin A. The agri-
cultural economy is dependent on forage crops, livestock, and turkeys.
The primary source of irrigation water is from mountain streams and
springs. Some water is pumped from underground supplies.

Fconomic Area IV is the same as Sub-basin B. The economy is ori-
ented toward raising and feeding livestock and cash-crap farming, Farmm
income from these two sources is about equal. Alfalfa hay, alfalfa seed,
and wheat are the main cash crops. Most of the irrigation water comes
frem reservoir storage with some underground supplies,

SURVEY POPULATION DEFINED

A list of all farm operators in each economic area was compiled.
The Following information for each farm was collected: (1) Name of oper-
ator and general location of farm; (2) total acres in farm; (3) cropland
acreage; (4) major types of farm enterprises: and (5) grazing permits of
public lands. :

Institutional farms and farms that were in the soil bank, idle, or
of an unknown status were not included in the population to be sampled,
Of the 3,052 farms sampled, 23] were in this category (Table 273. Farms
were classified into groups on the basis of their major type of livestock
or crop enterprise except for small farms which included all farms with
less than 40 acres of irrigated cropland regardless of the type or size
of livesotck enterprises.

Data eollected as a basis for sampling indicated thers were
1,048,493 acres of land in farms (Table 28). Cropland Acreage was
317,492, Land in farms by economic areas varied from 150,187 acres in
Area 1 to 395,763 acres in Area IV. Cropland acreages included 33,073
acres in Area [, V4,823 in Area II, 68,393 in Area III, and 140,403 in
Area IV. A considerable acreage of cropland in Area IV was dry crop-
land, while the dry cropland acreage in the other areas was relatively
minor.,
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TABLE 27.--Classillcation of Forms by Tarm typi and

acofitmic ared,

Sevier Aiver Basin, 1082
Econmnlc Area
Farm type Raip
Eotal
1 Il I1TT IV
Numbe:r Number Numhi: £ Mumber Munber
Beaf
Range beef k5 112 23 HH ing
Range beel and range sheep & £ 2 --- 12
Range beéef and farm flock sheop 5 1 e — 27
Farm beef 32 34 B2 1 125
Farm beef and farm flock sheep 1 2 1 e 13
Beef torasl 157 135 B 84 480
Sheep
Range sheep 5 L& T it a0
Range sheep and farm beef R 2 1 3
Farm flock sheep 4 ¥ 20 11 42
Sheep total Q9 20 G4 12 135
Dairy
Grade A 2 ia 38 1 77
Grade C 15 52 31 11 112
Dairy total 20 g8 B4 12 189
Geperal
Genaral livestock i3 159 101 ki a8
Feedet 1 42 == 21 Bd
Dty crop == 3 16 16 35
Ircigated crop 0 B2 56 259 397
General total 34 266 123 411 S04
Small faim® 165 476 350 113 1,104
Eltherh
Institutional farm 2 1 7 o 16
50il bank 3 4 13 &th B4
Idle B 4 === B 18
Operator unknown & 53 35 41 133
Qther total 15 frd 55 k] 231
Total all types 420 1,067 829 136 3,052

YFarms with less than 40 acres of irrigated cropland.

bThaae farms were not included 1o the Farm survey sampla.

Source: Compiled with help of office managers, Aprlculcural Stabilizacion

and Conservation Service, Couaty Agents, and other agricultural cechnicians
familiar with farmers and their farming operations.

= 105 -




TABLE 28.--Total land, cropland and noncropland, in farms by economic
area, devier River Basin, 1962

Area Cropland Neneropland Total
Economic Area 1 33,873 116,314 150,187
Economic Area II 74,825 160,464 235,287
Economic Area III 68,393 198,863 2675256
Economic Area 1V LAD, 403 225,360 395,763
Sevier River Basin 317,492 731,001 1,048,493

source: Compiled from data provided by Agricultural Stabilization
and Conservation Service.

SURVEY SAMPLE

The farm survey was designed to obtain costs and returns data rela-
ting to agricultural enterprises, resource requirements of various en-
terprises, and an inventory of rasources available to individual farm-
ers, FPhysical data relating to irrigation water application and crop
production response were also collected.

The population from which a sample was surveyed included 2,821 of
the 3,052 farmers. Farm schedules were obtained from 55 farmers in Area
I, 103 in Area II, 92 in Area III, and 67 in Area IV, for a Basin total
of 317. The farm survey included 10.4 percent of the farmers, 16.6 per-
cent of the land in farms, and 13.9 percent of the cropland. The per-
centage of land in farms in the survey was 30.4 percent in Area I, 10.8
percent in Area II1., 21.4 percent in Area IIT, and 11,7 percent in Area
Iv,

CHARACTERLISTIC OF FARM OPERATORS

Selected general information about farm operators and their families
is shown in Table 29. Farmers averaged 52 vears of age, and in addition
to working 2,601 hours per year on their farms, they also worked 90 days
a year off the farm. The average farmer had a nonfarm income of $2,173
PET Vear.
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TABLE 2%.--General information about farmers and Earm families by
economic area, Sevier River Basin, 1962

Economic Area

Item Unit : 11 I11 IV | Basin
Operators interviewed Number 55 103 92 a7 317
Age of operators Year 53.31 514 53.6 52.4 SRLT
Nonfarm income Dollar 2,405(2,204 (2,302 |1,757 | 2,173
Worked off-farm Day 103 B4 83 91 a0
Sons over 10 years of age| Number 1.78] 1.88 1.38 L.67 1.67

Daughters over 10 wvaars
of age Number 1.32) 1.40 L4323 1.45 1.41

Available operator time Man-hour | 2,463(2,645 |2,651 |2,578 |2.601

Family labor per farm Man-hour 1,867]1,515 |1,539 [1,859 | 1,656

Family labor was an important part of the total farm labor supply.
Family labor provided am average of 1,656 man-hour equivalents or about
3% percent of the unhired farm labor. 1In most cases, the majority of
the family labor was provided by the farmers' sons, but in some cases
wives and daughters also helped on the farm.

LAND USE AND FABM SIZE

The farm survey included 174,204 acres of land in the Sevier Eiver
Basin (Table 30). Land-use distribution included 17.1 percent irrigated
cropland, 4.7 percent dry cropland, 2.3 percent native meadow, 9.6 per-
cent permanent pasture, 64.8 percent range, and 1.5 percent other uses.
Farmers owned 71.8 percent of the land they operated and rented the re-
maining 28.2 percent. Crops and forage were harvested from 90.1 percent
of the area within farms. Idle cropland and crop failures included 15
percent of the irrigated cropland and 75.5 percent of the dry cropland.
The average farm included 549.5 acres of land from which crops or forage
were harvested on 495.2 acres. About 24 percent of the land in farms
was irrigated.
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TABLE 30.--Agricultural land use on study farms, Sevier River Basin. 1962

Per farm
Sevier

River Idle or not
Land use Basin Harvested harvested Total
Acres Acres Acres Acres
Cropland 37,879 86.0 33.5 119.5
Irrigated 29.745 19.7 14.1 93.8
Nonirrigated 8,134 6.3 194 25.7
Bative meadow 4,045 126 2 12.8
Permanent pasture 16,836 0.7 2.4 3.1
Irrigated 7,942 2551 ——— 25,1
Nonirrigared 8,894 25,86 2.4 28.0
Range 112,842 345.9 10.0 355;:9
Other 2,802 ] == B.2 8.2
Irrigated 105 | @ === i .3
Dryland 2,497 | —=-m- 7.8 P
Total 174,204 495,72 54.3 649 .5

Economic Area T

The farm survey in Area I included 45,621 acres of land (Table 31).
Land-use distribution included 7.9 percent irrigated cropland, 0.8 per-
cent dry cropland, 2.4 percent native meadow, 7.8 percent permanent pas-
ture, 80 percent range, and 1.1 percent other uses, TFarmers owned 55.4
percent of the land rthey operated and rented the remaining 44.6 percent.
The rental percentage was highest for rangeland. Crops and forage were
harvested from 96.7 percent of the area within farms., Idle cropland and
crop failures included 14 percent of the irrigated cropland. The average
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farm included 829.5 acres of land from which crops and forage were har-
vested on B802.3 acres. About 14 percent of the land in farms was frri-
gated.

TABLE 31.--Agricultural land use on study farms, Economic Area I. 19§2

Per farm
Idle or not

Land use Area I Harvested harvested Total

Acres Acres Acres Acres

Cropland 3,958 56.8 15.2 72.0

Irrigated 3:613 5655 B2 65.7
Nonirrigated 345 3 6.0 6.3 1
Native meadow 1,104 19.0 1.4 20,1 -
Permanent pasture 3,542 64.4 -—-- B4 .4 ]

Irrigated 1,601 29.1 ——— 29,1
Nonirrigated 1,941 35.3 ———= 32053 I
Range ! Y0517 662.1 1.8 663.9 "
Other T3 ] I8 9.1 9.1 2

Irrigated 15 | —ema- 3 =

Dryland 481 | s .8 8.8
Total 45,621 802.3 27.2 829.5 .

Economic Area IT

The farm survey in Area II included 25,309 acres of land (Table 32).
Land-use distribution included 39.5 percent irrigated cropland, 0.9 per-
cent dry cropland, 1.3 percent native meadow, 20.2 percent permanent

- 109 - =




S

pasture, 34.2 percent range, and 3.9 percent other uses. Farmers owned
61.7 percent of the land they operated and rented the remaining 38.3 per-
cent. Crops and forage were harvested from 88 percent of the aresa within
tarms. Idle cropland and crop failures include 13.4 percent of the irri-
gated cropland. The average farm included 245.7 acres of land from which
crops or forage were harvested on 216.1 acres. About 43 percent of the
land in farms was irrigated.

TABLE 32.--Agricultural land use on study farms, Economic Area IT, 1962

Per farm
Land use Area 1T
Idle or not

Harvested harvested Teotal
Acres |  Acres |  Acres | Acres
Cropland 10,231 B4 1 15.2 923
Trrigated 9,996 a4..0 13.0 97.0
Nonirrigated 235 = | 2.2 L |
Native meadow 326 3.2 = 3.2
Permanent pasture >,119 49 .4 ! 49.7
Irrigated 1,818 1.7 -—— Lidid
Honirrigated 3,301 31.7 3 32,0
Range 8,658 79.4 a7 B4 .1
Dther 975 | —=--- 9.4 9
Irrigated =mmmmm | memes e
Dryland 875 | ==ee- 9.4 9.4
Total 25,309 216:1 29.86 245.7
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Economic Area IIT

The farm survey in Area IIT included 57,103 acres of land (Table 333,
Land-use distribution within the area included 11.8 percent Irrigaced
cropland, 1.9 percent dry cropland, 4.6 perceat native meadow, 6.2 per-
cent permanent pasture, 75.2 percent range, and 0.3 percent other uses.
Farmers owned 74.4 percent of the land they operated and rented the re-
maining 25.6 percent. Crops and forage were harvested from 95.5 percent
of the area within farms. 1Idle cropland -and crop failures included 9.3
percent of the irrigated cropland. The average farm included 620.7 acres
of land from which crops and forage were harvested on 593 acres. About
21 percent of the land in Farms was irrigated.

TABLE 33.--Agricultural land use on study Faerms, Economic Area IIT, 19632

" 1
T ]

Per farm
Land use Area ITT
Idle or not
Harwvested harvested | Total
Cropland 7,812 £8.7 16,2 84.9
TIrrigated £:733 66 .4 6.8 73.2
Monirrigated 1,079 253 G4 & £
Native meadow 2,615 28.4 -—= 28 .4
Parmanent pasture 3,537 ?38.1 vl 38.4
Irrigated 2,690 27.0 - 27.0
Honirrigated 1,047 111 3 11.4
Range 52,871 457 .8 9.3 467.1
Other 168 |  o=e=e- 1.9 1.9
Trrigated g8 | 0 =e==- 1.0 L.0
Dryland L .49 .9
Total 57103 593.0 2T 620.7
111 -




Economic Area TV

The farm survey inm Area IV included 46,171 acres of land (Table 34).
Land-use distribution included 20.4 percent irrigated cropland, 14 per-
cent dry ecropland, 10 percent permanent pasture, 53.3 percent range, and
2.1 percent other uses. Farmers owned 90.6 percent of the land they op-
erated and rented the remaining 9.4 percent. Crops and forage were har-
vested from 78 percent of the area within farms. Idle eropland and crop
failures included 21.3 percent of the irrigated cropland and 72.9 percent
of the dry cropland. The average farm included 689.1 acres of land from
which crops and forage were harvested on 537.8 acres. About 25 percent
of the land in farms was irrigated.

TABLE 34.--Agricultural land use on study farms, Economic Area IV, 1962

Per farm
Land use Arsa 1V
Idle or not
Harvested harvested Total
Acres Acres Acres Acres
Cropland 15,878 136.5 100.4 237.0
Irrigated 9,403 110.4 29.9 140.3
Nonirripated 6,475 26,2 70.5 967
Wative meadow. | @ se=eee | seezs | Sames | ccaoo
Permansnt p;sture f 4,638 58.8 10.4 69,2
Irrigated 2,033 L4 I 0.3
Nonirrigated 2,605 2B.5 10.4 358.9
Range 24 696 3424 26.1 368.5
Other 958 | emeee L4 .4 14 .4
Irgigated: 0| 0 ssesses |l GeEms D soemr U ommpe
Dryland 5¢ | 00 ====s 14.4 14,1
Total 46,171 537.8 1:51::3 689.1
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CROPPING PATTERN

The percentage distribution of different crops by economic area and
the Basin is shown in Table 35, Alfalfa was the leading crop Erown and
occuples 31 percent of the crop area. Permanent pasture and barley were
next in order covering 25 percent and 13 percent of the crop area, re-
spectively, Meadow hay covered 5 percent of the area.

TABLE 35.--Distribution of crops by economic areas, Sevier River Basim,

1962
Economic Area
Crop I IT I11 Iy Basin
Fercent Parcent Percent Percent Fercent
Alfalfa G4.5 53.0 39.6 57.6 51-.0
Permanent pasture 34.0 8T 36.0 12.4 253
Meadow hay 12.6 I.2 9.6 ———— 553
Barley 8.0  Lri | 10 .2 12.3 25
Corn silage i 2.0 3 2.2 2.3
Rotation pasture 4 1.0 .8 i W .9
Wheat —-———— j I 2.8 4.3 2.0
Sugar beets ——— 2.9 ———— -——- -8
Total 100.0 L00.0 100.0 100.0 180 .0

CROP_YIELDS

Both the 1962 yield and the last S5-year average yield (1958-62) are
given for each crop (Table 36). The survey year of 1962 was about a nor-
mal year, except for alfalfa seed and corn silage producticn, An early
frost reduced yields on these crops. Survey data indicates that yields
were above average for meadow hay, barley, and sugar beets. Yields were
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TABLE 36,--Crop yields per harvested aerc on study Farms by sconcamic area,

Sevier River Basin, 1362
¥ield

Atea Crap Unic

Average

1962 last 5

YeATS
I Alfalfa Ton e 3.1
i Parmsnent pasture ALl 3.4 1.8
I Meadow hay Ton 1.9 1.6
1 Barley Bushal 4700 51.0
I Corn silage Ton 10,0 153
IT Alfalfa Ton b2 &2
II Permanent pasture Al 3.3 3.9
11 Meadow hay Tan Yl 1.9
11 Batrley Bushel 4.0 68.0°
11 Corn 3ilage Ton 15,7 173
11 Rotatlion pasture AUM 58 5.0
11 Wheat Bushel 63.6 a1
11 Sugar bests Ton 17,5 15.8
11T Alfalfa Ton 3.0 2.9
11T Permanent pasture ALM 323 3.3
11T Meadow hay Ton 145 1.4
£ 3 Barley Bushel 55.0 56.0
III Corn silage Ton 13.0 L4 .9
I Rotation pasture AlM 3.4 5.4
111 Wheat Bushel 36.9 34 .8
w Alfalfa (2 or more cuttings) Ten 3.9 4.2
v AlFalfa (1 cutting % seed) Ton 1.2 1522
w Alfalfa seed (Znd crop seed) Found 1965 273.0
v Alfalfa seed only Pound 243.9 G047
v Pormanent pasture ATM Tl &1
IV Barley Bushel 62.0 6.0
v Corn silage Ton &7 0.8
iv Rotation pasture AlM 2.6 [ ==---
v Wheat Bushel 45.7 54,8
Bagin Alfalfa Ton 305 3.6
Bazin Alfalfa geed Pound 159.0 104.0
Basin Permanent pasture AlM 3.4 3.5
Basin Meadow hay Ton L. 7 1.5
Basin Barley Bushel 65.0 62.0
Basin Corn ‘ailage Ton 158 17.7
Basin Rotation pasture ALM 3:9 5.2
Basin Wheat Bushel 45.6 4T7.7
Baain Sugar beets Ton LFS 15.8
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below average for alfalfa hay, alfalfa seed, pasture, corn silage, and
wheat. Although variations from the above observations occurred within
economic areas, the 19a7 erop yields in general were near normal, except
in Economic Area IV which was slightly below normal.

Average value per harvested acre of crops produced was 5536.71 in
1962, Comparable figures by economic areas were Area T, $39.34; Area II,
$73.18; Area III, $40.78: and Area TV, 57231,

LAND VALUES AND RENTAL ARRANGEMENTS

Irrigated cropland value and cash rental rate are considerably high-
er in Economic Area II than in other areas (Table 37). The estimated
average value of irrigated cropland is 5278 per ‘acre, Irrigated perman-
ent pasture and rangeland values are the highest in Econmomic Area I. The
average for irrigated permanent pasture is $239 per acre and 516 per acre
on rangeland. It is a general practice in all areas for the landlerd and
farmer to share revenue equally on all CTOpS, BXCepL sugar beets.

GRAZING ENTERPRISES

Frivate and Federal grazing lands provide low-cost forage to be used
in combination with hay and grain grown on irrigated lands. These faed
sources have provided ranchers with the resources necessary for success-
ful range livestock operations since early settlement.

Public lands administered by the Bureau of Land Management in Graz-
ing Districts 3, 5, and 10 and Uinta, Fishlake, Manti-LaSal, and Diuie
National Forests, provide grazing. Livestock using BIM lands obtain
about 40 percent of their annual feed requirement from these lands.

Those grazing on National Forest lands obtain approximately 30 percent of
their total annual forage requirements from this source.

Overstocked rangelands and deteriorating forage conditions caused
significant reductions in livestock during the 1945-60 period. Both
sheep and cattle using BIM lands have decreased; sheep by 29 percent
and cattle by 7 percent. On National Forest lands, cattle were reduced
by 7 percent and sheep by 22 percent.

In 1962, there were 492 operations with base property in the Basin
that grazed cattle and 103 operations that grazed sheep on National For-
est lands utilizing 127,057 animal unit months of grazing (Table 3B8).
Comparable figures for BIM lands were 313 cattle permits and 139 shesp
permits with 347,825 animal unit months of grazing.

Livestock grazing on BIM lands in 1962 numbered 24 /815 cattle and
167,733 sheep; the same year, 21,411 cattle and 58,819 sheep utilized
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TABLE 37.--Estimated market value per acre of land and water without
buildings, and rental arrangements, economic areas, Sevier River Basin,

1962
Economic Area
Sevier
Type of land or River
crop Unit 1 11 IIT IV Basin
Value per acre:
Irrigated cropland BDollar 258 349 | 2232 260 278
Irrigated permanent
pasture Dollar 264 255 | 215 229 238
Dry cropland Dollar 30 68 39 45 43
Dry pasture Dollar 28 55 33 L& 33
Rangeland Dollar P g 17 14 16
Rental arrangements:
Landlord crop share:
Small grain Percent 50 49 50 50
Beets Percent - 25 = - ==
Alfalfa Percent 30 #9 50 50 —==
Cash rental:
Gropland Dollar |[15.50(21.70 |9.00® | 4.70 | ---
Dryland {range) Dolliar | ----- .03 05 L0
Estimate of most efficlient
size of irrigated farm Acre 200 150 150 300 -———

aRﬂpresents rental value of farm land

A &

without water.



TABLE- 3B -=ige ofF publlc grazing

and by farm oparators with hase property within the
Sevier River Basin, 1962

Economic Area

[tem tnit Basin
1 I1 I11 1y
Hational Forest lands
Dperators with catkle permics Numbar 127 150 122 43 49
Permitted cartle Number 6,473 8,298 3,604 3,036 21,411
Authorized grazing Al 25,9748 36,216 14, B4 11,3594 BE,472
Average -size of permit Humbar 47 .2 55.3 12.2 32.6 43.5
Average size permit Al 184.6 2414 132.% 122.5 174.8
Operators with sheep parmits Nushe e 14 25 &3 1 103
Permitted shesp Number 10,212 11,596 36,061 950 58,819
Authorized graszing ALM 6,217 7,803 24 25R 137 38,585
Avernge size permit Humber 729 .4 L6d 8 STZ.4 950.0 571.1
Averago size permit AlM G441 31201 B4 .8 137.0 374 6
Public lands administered by BIN
Operators with catcle permits Humber 111 68 13 11 313
Fermitced cattle Mumber 11,660 b A6 635 B, D&D 24,815
Authorized grazing AL 51,429 23,717 5,473 47,580 | 128,199
Average size permit ¥umber 105.5 B5.6 R 6.6 79.3
Averape size permit A1 463.3 a8 L21.0 3932 408 .6
Operators with sheep permits Humhber 13 35 85 2 139
Permitted sheep Humber 17,990 30,298 111,385 8,060 167,733
Authorized prazing AUM 14,520 41,192 | 133,373 10,541 | 219,626
Average -alze permit Number 1,058.2 B5T.1 1,310.4 &4,030.0 1,206.7
Ngazage:slzespermit A 2,030.6 | 1,176.9 | 1,569.4 | s;27005 | 1,58000

Source: Compiled from data provided

Menagement,
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forage from National Forest lands, These figures include only operations
with base property within the Basin, Operators with headquarters oucside
the Basin also used a considerable amount of forage from these areas.
However, only part of the public land utilized by these operators is act-
vally within Basin boundaries.

Data indicates that 20 percent of the farm operators have National
Forest grazing permits. Fermit holders on BIM lands number 14.8 percent
of the total farm operators. In Economic Area I, 36 percent of the oper-
ators have National Forest permits and 31 percent BIM permits. Compar-
able figures for other areas are: 16 percent and 10 percent of operators
in Economic Area II; 22 percent and 12 percent of operators in Economic
Area I11; and 13 percent and 17 percent of operators in Economic Area 1IV.

The farm sarvey indicated that in 1962, 16 percent of the cattle
over 1 year of age grazed on National Forest lands and 15 percent on
BIM lands. Use of Federal grazing by sheep was much higher. About 8O
percent of the sheep used BIM lands and 79 percent also used National
Forest lands.

About 680,000 acres of private and State rangelands .are within the
EBasin and about 136,000 animal unit months of grazing are provided by
these lands (Table 39). Private and State rangelands are not evenly dis-
tributed; about 14 percent of these lands are in Economic Area I, 22 per-
cent in Economic Area II, 27 percent in Economic Area III1, and 35 percent
in Economic Area IV,

TABLE 39.--Acreage and animal unit months of forage provided by private
and 3tate lands, Sevier River Basin, 1962

Area Acreage Amount of forage

Acres AUM's
Area I 108,000 21,600
Area IT 150,000 30,000
Ayvea IIT 185,000 37,000
Area IV 237,000 474,400
Sevier River Basin 680,000 136, 000

- 119 =

P

g

- -
g



Many areas of public lands are steep with rough broken topography
and limited livestock water. Additional adjustments in livestock graz-
ing in some areas are needed to protect watershed and other resource
values. Both livestock numbers and their grazing distribution need to
be coordinated into a system that will protect the forage resource as
well as provide satisfactory returns to livestockmen. On other areas
of gentle slopes, favorable soils, and climate, forage preduction can
be increased through chaining of Pinyon-juniper, spraying of sagebrush,
and reseeding with desirable forage species. Increased carrying capac-
ity due te range improvement will help offset adjustments in other areas.

AGRICULTURAL INCOMES

PROCEDURES

Estimates of agricultural incomes were derived by farm-budgeting
procedures. Farm sizes and livestock enterprises were seléctad to re-
present actual conditions as nearly as possibla. Farm-survey findings
were used to vary farm resources and production rates between farms and
economic areas. Detailed descriptions of available land and water re-
sources, livestock enterprises, crop vields, cropping patterns, produc-
tion practices and water-yield relationships are available in separate
publications. (1, 12, 21) Prices used for estimating farm incomes anpd
associated costs were based on price projections by the U, 5. Department
of Apriculture adjusted to fit lacal conditions.

Farm types used in arriving at agricultural incomes were based on
existing types of farms and available Federal grazing permits. Four farm
types were predominant in the farm survey--rtange beef, general livestock,
cash crop, and small farms. A brief description of each farm type used
in the analvsis follows:

Small grade C dairy--This farm type was used to represent the dairy en-
terprises and small farms. Small dairies were shown in Areas I, 11, and
II1. The number of dairy cows per farm varied from 15 to 24. The crpp-
ping pattern was fitted to livestock feed needs.

General farms--Feeder calves were purchased on the fall, wintered and
grazed on irrigated and wet pastures the following summer, and sold as
grass-fat long yearlings. The size of herd varied from 90 to 180. Gen-
eral farms were used in Areas T and IIL.

Range-beef farms--Range-beef farms were used in the analyses to represent
the beef and sheep farms along with available Federal grazing resources.
The number and size of range-beef farms in each area were fitted to
available off-farm grazing resources. Available grazing was divided
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into 4 periods and on-farm cropping pattern balanced to meet live-
stock feed needs. Range-beef farms were shown in all areas.

Cash-crop-feeder farm--A combination of cash-crop and livestock-feeder

fFarms was used in Areas TI1 and IV to evaluate larger, more intensive op-
erations, Alfalfa hay and grain were fed to livestock with sugar beets

and alfalfa seed sold for cash. The size of the feeder operations var-

ied from 250 to 450 head.

Cash-crop farm--Both large and small cash-crop farms were used in Area

IV. Alfalfa hay, alfalfa seed, and barley were produced on these farms.

PROJECTED FRICES

All prices used for estimating farm incomes and associated costs
are based on the May 1965 normalized price projections of the U. $. De-

partment of Apriculture. State price projections were adjusted to fit
loecal conditions.

Information obtained during the field survey showad some variations

in local and State prices, For example, alfalfa hay price was lower than

the State price. All prices were adjusted for marketing costs and are
net prices to farmers., Prices used for selected items are shown in
Table 40,

CROP YIELDS

Crop yields used in estimating farm incomes are shown in Table 41.
Estimates are based on farm-survey findings and represent average condi-
tions in eaca area. Yields are not directly comparable bétween areas
because water supplies, fertilizer use, soils, and climatic conditions
vary.
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TABLE 40.--Projected normalized prices received and selected prices paid,

Sevier River Basin, 19635
Product Unit Price®
Price received
Crops
All hay, baledP Ton 21.60
Straw, baled Ton 15.00
Corn Ton 7.50
Barley Bushel 1.05
Pasture ALM 450
Sugar beets Tomn 14,50
Alfalfa seed Found 40
Livestock and livestock products
Milk, butterfat Pound .83
Calves (beef steers) Cwt.. 25. 50
Calves (beef heifers) Cwt. 23.50
Long vearlings (beef steers) Cut . 23.00
Long yearlings (beef heifers) Cwt . 21.00
Cull cows (beef) Cwt ., 13.50
Cull cows (daircy) Curt: . 14,50
Bulls (beef) Cwt . 17.00
Fat steers (beef) Cwt. 25.00
Prices paid
Hired labor Hour 1.25
Custom rates:
Baling hay Ton &.00
Combining grain Acre 7.00
Chopping eorn Acre 500
Harvesting beets Ton 2,10

3Net prices received by farmers,

Pprice after shrinkage.

Seurce: Farm survey findings and normalized
U. 5. Department of Agriculture, May 1965.
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TABLE &41.--Crop yields used Lo estimoting farm incomes by econcmic areas, Sevier River Rasln, 1962

Economlec Areas
Crop [1FR

I 11 111 v
Alialfa hay Ton 3.0 4.0 i.o 1.5
Meadow hay Ton 1275 1.75 L.75 —---
fotatlon pasture AL 6.0 6.0 4.0 =mmm
Irrigated pormanent pasture ALY 5.0 3.0 a.0 5.0
Wet pascure ALM 5.0 4. .0 4.0
Barley Buahel 50.0 &0.0 5.0 55%.0
Comn allage Ton == 6.0 — 15.8
SuRar beecs Ton =R 15.5 — ———-
Alfalfn hoy (Elrvar crop) Ton ——— e T 151
Aifalfa seed (second ceap) Found mema = .i mame 175
FARM TNCOMES

The agricultural incomes and selected organizational items for re-
presentative farms and average farm income are shown in Tables 42-45,
Average farm incomes varied between sconomic areas from a low of 53,275
in Area I to a high of $6,330 in Area IV. Farm incomes in Areas IT and
ITI were $5,814 and $5,824, respectively. Weighted (farm numbers) aver-
age farm income for all operators was $5,481.

Farm incomes do not necessarily indicate the income that farmers
have available for family living expenses. Payments for interest on
borrowed capital, principle payments, income taxes, and social seEcurity
taxes have to paid before income for family living can be determined.
Farm-survey findings indicate that the average farmer also has 52,173
of nonfarm inceme. Nonfarm incomes by economic areas were: Area I,
$2,405; Avea II, $2,204; Area 111, $2,302; and Area IV, $1,757.

Capital requivements for all operators averaged $81,865. Comparable

figures by economic areas were: Area I, $64,510; Area II, 584,304; Area
ITI, $85,902; and Area IV, 587,678.

The return to operators for their labor and management averaged
$1,397. Within economic areas, returns for labor and management were
the lowest in Area I ($49) and the highest in Area IV (51,946). Far-
mers in Area II received $1,598 and the farmers in Area III, $1,529.
Eeturns by types of farms wvaried from a minus $74 for range-besf farms
in Area I to $3,857 on large cash-crop farms in Area IV.

- 123 -

o e



TABLE 42 .--Agricultural incomes and orpanizational

types and sizes, Economic Ared 1

items for selected farm

Emall Ranpge=
Icem Unit grade € | General beef Weighted
dairy farm farm average
Farms Humber 50 75 235 450
Total land Acre 60 493 Q27 566
Irrigated rotation
eropland Acre 30 67 112 76
Irrigated nonrotation
cropland Acra 9 20 A4 24
Monitrigated nonrotation
cropland fAcre 8 18 29 71
Irrigable under system Acre 8 16 23 1a
Other Acre 5 372 127 427
Productive livestock Humber 15 a0 160 70
Operator and family labor Hour 1,841 1,372 2,476 2,074
Tavestment Dollar 26,834 55,958 | 92,4952 64,510
Land Dollar 12,721 35,914 61,118 40, 785
Buildings and improvement | Dollar 3375 3,136 4,236 3,766
Machinery Bollar 5,565 f,T20 8,491 Tyl
Livastock Dollar 4 AR50 2,540 17,950 12115
Other Dollar 523 648 T00 H23
Farm recelpts Dollar 4, BO2 16,624 11,222 9,982
Farm Expensesb Dollar 3,296 13,636 A BTL 6,707
Farm income® Dallar 1,506 2,988 4,551 3,275
Interest on Investmentd Dollar 1,342 2,798 4 625 3,226
Return to labor and
management Dollar 164 190 =74 49

9Does not include any capital investment

b
PDoes mot include interest on investment.

“Return to labor, management and capital.

dae s percent.
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s (U Sdega, BoOlimlic Area Ll

Item

Unit

grade €
dairy

Cash-crop-

foeder
farm

ﬁnnge-
beef
farm

Weighted
average

Farms

Total land
Irrigated cropland
Irrigated noncropland
Monirrigated noncropland
IrtLgabla under svstem
othar

Productive livestock
Operator and family labor

Investment
Land

Buildlngn & hmpravemant&

Machinery
Livestock
Other
Farm receipts
Farm sxpenses®
Parm incomeS
InteteﬂE an-iuvestment&

Return to labar and
mahngement

Acte

hete
Aere

Number

Hour

=ﬁh11at

MNunber

Acre
Acre

Acre

Dollar
Dollar
Dﬁilnr

Bullar
Dollar

Dollar
ﬁﬁiiﬁr-

Dollar

Dollar

274

2,572
40,336
18,680
5,634
7,646
1,026
7983
2,524

2,017

507

2,693

137

19
45
7B
88

B.E

400

166

2,916

198.::5::613'

65,340
485
35&51

28,135
1,510

14,551
8,628
5,923

5,428

495

822

87

15

By

79

16l
2,838
84,304
#1 162
_.ﬁli:
8,952
28, 133;
1,439
19,152
13,338
5{&1&
4,216

1,598

Does not inelude any capital investment in grazing permits.

b :
“Does not inelude interest on investment.

“Return to labor, management and capital.

dat 5 percent,
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TABLE &4 .--Agricultural incomes and orgpanizational items For selected farm
types and sizes, Economic Area III

Small Range-
Ttem Unit grade C| Gensral beef Weighted
dairy farm farm average
Farms Number 130 135 165 430
Total land Acre 83 500 1,146 h22
Irrigated cropland Acre 37 L4 153 116
Wonirrigated noncropland Acre 28 112 115 a8
Irrigable under gystem Acre 8 34 35 27
Other Acre 10 208 B43 391
Productive livestock Number 24 180 185 135
Operator and family labor Hour 2,465 2,821 3,122 2,829
Investment Dollar| 33,469 | 92,360 121,930%| 85,902
Land Dollac| 14,490 59.600| 76,320 52,378
Buildings and improvements| Dollar 5,412 3,812 b,856 5,464
Machinery Dellar 5,565 8,491 8,401 7,606
Livestock Dollar 7:350 19,080 28,135 15,008
Other Dollar 672 1,377 2,128 1,446
Farm receipts Dollar 8,282 14,771 L6,477 13,464
Parm expenses? Dollar 5,422 b, 980 9,926 7,640
Farm income® Dollar| 2,860| 7,791 6,551 5,824
Interest on investment Dollar 1,673 4,618 6,097 4,295
Return to labor and
management Dallar 1,187 3,173 454 1,529

qDoes not include any capital investment in grazing permits.
Phoes not include interest on investment,
“Beturn to labor, management and capital.

dpt 5 percent.
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TABLE &45.--Agriculcural incomes and crganizationsl items for selecred farm

Cypes and sizes, Economic Area IV

Small Large | Cash=crop=-| Range-

Ttem lnit cash cash feader heaf Weighted

crop crop farm farm AVErAge

Farms Humber 150 300 50 200 700
Toral land Acra 75 400 875 L, 100 S04
Trrigated cropland Acte 29 154 336 95 123
Irvigated noncropland Acte | mmmmesfomeeeoo | oo b 2
Honirrigated noncropland here | ——=—== === as=ssa 225 iy
Irrigable under system Acre & 43 G4 134 63
Ocher Acre ] 203 bk B40 310
Preductive livestaock Humber | —=---=] -=--=- 450 249 103
Operator and family labor Hour 484 1,553 3,492 3,660 2,065
Investment Dollar| 11,228 65,147 205,188 149 4358 BT . 678
Land Dollar 7,980 50,450 93,820 90,149 585105
Bulldings and improvements| Dollar 7320 1,795 8,497 6,949 3,518
Machinery Dollar 2,506 L2,093 14,711 8,491 5,544
Liveatock Bollarc| ———=== |- ===~~~ B, 000 42,210 18,0860
Other Dollar 1] 4,160 1,614 761
Farm recaipts Dolliar 4,239 12,259 &4, 713 21,505 15,072
Farm expenses’ Dollar| 1,455 5,145 31,822 13,834 8,742
Farm ineome® Dollar 784 | 7,114 12,891 7,672 6,330
Interest on investmenc® Dollar 561 ],25? 10,259 7,472 4,584

Return to labor and

manggement Dollar 2231 3;8s57 2,632 159 1,946

Uhoes not include any capital investment in grazing permics.

bﬂnes not dnclude Interest on investment.

“fleturn to labor, management and capital,

dar 5 percent,
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IMPACTS OF ON-FARM TMPROVEMENT PRACTICES

PROCEDURE

Farm-income budgets, representing costs and returns for all the
enterprises anticipated with different farm types, were used for esti-
mating changes in farm incomes with the installation of on-farm im-
provement practices and economic effects from development of both on-
farm and off-farm improvement possibilities. The evaluation procedure
involved budgeting three different situations for all farm types and
economic areas. These situations were as follows: (1) Present level
of resource use and incomes: (2) changes from present situation and
incomes with the inclusion of on-farm improvement practices (difference
between present level of practices already installed and potential lew-
el); and (3) changes from present situation and incomes with the in-
clusion of on-farm improvement practices, all irrigable lands (lands
which are not now irrigated but could be successfully irrigated if irri-
gation water were available) under present irrigation systems, and a
full irrigation water supply for all irrigated lands,

Improvement practices, irrigable lands, and irrigation water were
assumed to be egqually distributed on the basis of presently irrigated
acreage. The evaluation of improvement practices assumed that irriga-
Lion water diversions would remain the same as in the past. Irrigation
wiater was not considered as a limiting factor inm evaluating the effects
of the full development of on-farm resources. Off-farm development
opportunities are sufficient to meet the needs of irrigable lands under
the present irrigation systems and also to overcome shortages on pres-
ently irrigated lands.

IMPROVEMENT PRACTICES

The evaluation of on-farm improvemsnt practices was limited to
irrigated rotation cropland, Irrigated nonrotation cropland and non-
irrigated nonrotation cropland were not considered in arriving at lev-
els of improvement practices, Sufficient data for on-farm improvement
opportunities in wet areas were not available to provide a foundation
for an area-type economic analysis. It will be necessary to evaluate
opportunities in wet areas on a small-area basis because of the wide
variation in physical conditions which affect the feasibility of alter-
native opportunities in these areas.

Farm reservoirs, farm ditch lining, and land leveling were the on-
farm improvement practices considered. Installation of on-farm ditch
lining was limited to the area in which land leveling was also recom-
mended. Ditch lining was not considered in Economic Area IV,
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The present level of improvement practices already installed was
considered in arriving at present crop yields and irrigation efficien-
cies. The difference bhetween the present level and the level for full
development of improvement practices was used in the economic evalua-
tion. The costs and effects of improvement practices are shown in
Table 4bB.

The cost of improvement practices was amortized over a 50-year
period using a 5-percent interest rate. On irrigable lands, an addi-
tional $50 per acre land development cost was assumed to bring these
lands to the same levels of productivity as other irrigated lands.

TABLE 46 .--Present level of development and recommended levals of lmprovement practices for
full development of on-farm resources and estimated costs by aréas, Sevier Rlver Rasin

ATed
Improvemant practice Unit
I 11 111 v Bagin

FaArs rn:g:vnir’u

Fresent level Acte 2,000 8,410 13,900 7,760 3z.070

Recommended For full development Acre 2,000 1,680 o430 Z, 180 15,290

Per acre Installatlon caat Tollar 18.18 11.04 11.6A 11.00 15.62

Effect on irrigation efficiency Percent [ ]4] 6. 00 6. 00 G 00 &, 0D

Change in farm lrrigation eificiency| Percent 27 12 1.14 A& 35
Farm ditch lining

Recommended for full development Acre 16,105 55,520 5,200 | ------ 108,915

Per acre inatallacion cost Dollar L0500 105. 04 L0500 —mmma- 105,00

Effect on {rrigation efficiency Percent f.00 6,00 LI 6. 00

Change In farm lrcigation efficiency| Percent 242 i.94 &.27 LSS 2.bh
Land leveling

Presant lavel Acre 2,945 17,540 5,480 43,224 9,185

Racommended for full development Acre 18,105 55,520 35,2940 45,700 154,615

Per acre installation cost Dollar 57.15 54,21 b, B0 48 4G 55.28

Effect on irrigation efficloncy Percent 5:29 602 & 66 G BG 5.30

Change In farm lrrigaclon efffciency| Percent 2.13 3.97 3.a1 279 3.15
All improvement practices

Average cost per irripated pere Desllag B398 g 27 11283 23,654 71.27

Change in farm irrigation efficiency| Percent LB ¥4 8.03 8.27 .95 5.EB

Change {n water-use sfficiancy Petcent 3,37 5.97 5.55 .06 4,17
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FINDINGS

Economic Area T

The installation of en-farm improvement practices will result in
increasing the present on-farm irrigation efficiency by 4.8 percent and
the overall area warer-use efficiency by 3.4 percent. 1In addition to
increasing irrigation efficiency, installed practices would ‘also result
in reducing farm labor requirements and provide small increases in crop
yields through better distribution of irrigation water to the crop oot
zone. Irrigation water diversion requirements could be reduced by 18,500
acre-feet and still have a full water supply on presently irrigated lands.
The amortized annual cost of these practices would be $162,800 and the
annual direct agricultural benefits $115,200 (Table 47). However, the
value of the 18,500 acre-feet reduced diversion requirements should be
considered when comparing henefits and costs of improvement practices,

With full development of on-farm resources, the annual direct agri-
cultural benefits will be about $333,500 and the annual development cost
about $223,700. The $109,800 difference between benefits and costs would
be available to pay the costs of the additional 10,000 acre-feet of irri-
gation water necessary to irrigate the 8,000 acres of additional irriga-
ble lands. This irrigation water could be cbtained from improving the
290 miles of distribution canals and draining all or part of the 4,000
acres of low-value phreatophyte areas. Present losses from distribution
canals are 55,000 acra-feet annually. Over 13,000 acre-feet of water are
also being consumptively used by nonbeneficial phreatophytes. 1In general
terms, there are more than enough off-farm water development opportuni-
ties for improvement practices to provide all irrigable lands under the
present irrigation systems with a full water supply.

Economic Area TII

The installation of on-farm impraovement practices will increase the
average on-farm irrigation efficiency by 8.0 percent and tha overall area
water-use efficiency by 6.0 percent. Additional water would be available
to crops and increased yields would result from practices. Farm labor
requirements for irrigating would also be reducad. Present diversion re-
quirements would be reduced by 6,600 acre-feet in addition to proyiding
18,400 acre-feet more water to ¢rops. The annual direct agricultural
benefits from these practices would be about $642,000 (Table 48). Amor-
tized annual costs of practices would be $485,200. Available income to
famm operators would be increased by $156,800 a year in addition to re-
ducing irrigation water diversion requirements,
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TABLE ﬁ?.*—EH1lanqd costs and .changes An net farm incomes with addlcion of on=-{atm improvesent
practices, lrrigable lands under present frrigation gystems and Full water supply for all
lrrigared landa, Economic Area I

rddicion of
Prosent recomsended Nddition of
Item Unle sltuatlon nn-farm practices, irrigable
lmprovement neteape and [Ull water
praccices supply e all landa®
Cropland Acre 55,8B0 55, B0 &3, 8BB4
Irrigated rotation Acte 35,717 35,717 43,721
Ircigated noncotation Acre 10,733 10,733 10,733
Ronirrigated nonrotation AcTe o430 G, &30 0,430
Level of lmprovement practices
Farm rescrvolrs Azra 2,000 4,000 L 900
Farm ditch Lining Acrer | esee-- 18,105 22,105
Land leveling Acra 2,945 21,050 25,760
Farm incoms nffects
Her farm income® Dollar 49 205 1,230
Cost of labor® poltar | se=c +100 403
Adjuated net farm incomn Dllar 49 305 527
Anousl sres dncome affects
amortized cost of developmentd Polisr | =e=ae- 162, BDD 223, 700°
DMrect agricultural benefics Nollar | =e==e- 115,200 jjjlﬁnnf
Area change in water use
Condumptive use by crops Acre-feet | ———--- H +15,020
Trrigntion diversion nesds Acre-feat e - 18, 500 +10, 000

"Heprezents che change in resource use and Ancomes frem the present situation to the aitustion
with the installation of on-farm {mprovement practices and a full irrigacion water supply to all
lerigated lands.

bketufn to ocperatar and family labor and menagement .

Adjusted bo reflect the saving or cost of operator and Eamily Eabar casulting [rem develop-
ment at $1.25 per hour.

dost of improvement practlees is amortized over a 50-year perlod ar 5 percont intercst,

2a $50 por acre lnnd‘developuent eost, in addition to costs of improvement practices, was

aesumed to brisg irrigable lands to present level of productivity of orther presencly ircipated
lnnds.

fpenefits discounted te allow for a d-vear development period.
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TABLE 4B.--Estimated coits and changzs' ln net Earm incomes with sdditlon of an-tarm improvement
practices, irrlgable lapds under present iccigation systems and Full water supply for all
irrigated lands, Economic Area IT

Addiclion of

Fresent e ¢ amme ndeid Addition of
Icem Inic sitvation on=farm practices, lerigabla
improverent acreage and full weter
pracitlces supply to all lands®
Eropland hore 10, 6K 104, 600 110, 030
Irrigated roracien hore 76,150 T, 150 B1,5B0
Irrigated nonrotscion here 13,080 13,080 13,08B0
Nonlrrigated nonrotation hore 15,370 15,370 15,370
Level of improvement practices
Farm reassrvolrs AcTe 4,410 LG, 080 10,814
Farm ditch 1ining Acre =S 55,520 59, 480
Land ievaling Aore 17,540 73,060 ?B,Elm
Fa comg. affects
et faem Lncomeb Dalluc 1,598 2,271 2,799
Coat of labor” L +108 +4
Adjusted net farm locome Dollac 1,598 2,374 2,803
Annoal area income affects
Aucrrlzed ront of developeentd | Dellae! | =-m-mm- 485,200 538, 800°
birecr agricultural bensfics pollar | ------- G420 M],?qu
Aren change in water use
Consumptive wse by orops Acre-faat e m—- +18,3480 +30, B30
Ircigation diversion neerds Acce-fast =S =6, 600 413,400

aRﬁpt"nﬂ.Entﬁ the change in rescurce use and incomes Erom

irrigated lands.
b

Return to operptor and family labor amd management.

the preaent sitwation to the altvation
with the installation of on-farm lmprovement practices and a full frrigation watar supply te all

":Adjustad to raflect the saving or cost of operator and family labor resulting from develop-

mant 8t 51,25 per hour,

d . )
Cost of improvement practices is amortized over a 50-year period at 5 percent interest.

“
A 550 per acre land develogment cost, {n addition to conts of improvement practices, was
apsumed to bring irrigable lands to-present level of productivity of othar presently frrigated

lands.

[BL-.net’f.cu digeounted to allow for a J-wear development period,
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With full development of all available on-farm resources, the annual
direct agricultural benefits will be about $943,700. Amortized annual
development costs would be $538,800. The $404,900 of excess benefits
over costs would be available to pay the costs of the additional 13,400
acre-feet of irrigation water necessary to irrigate the 5,400 acres of
additional irrigable lands. This additional irrigation water could be
obtained from improving the 420 miles of distribution canals and drain-
ing the 6,280 acres of low-value phreatophyte areas. Present losses from
these sources amount to about 100,000 acre-feet annually., The ground-
water resource could be developed to insure that seasonal and dry-vear
shortages are overcome. In general terms, there are more than enough
off-farm water development opportunities to provide all irrigable lands
under the present irrigation systems with a full water supply.

Economic Area IIT

The installation of on-farm improvement practices will result in
improving the average on-farm irrigation efficienecy by 8.7 percent and
the area water-use efficiency by 5.6 pereent., Additional water would he
available to crops and increased yilelds would result from practices.

Farm labor requirements for irrigating would also be reduced. Present
diversion requirements would not be affected, but 8,060 acre-feet of ad-
ditional water would be available to crops as a result of practices. The
annual dirvect agricultural benefits from practices would be about
5354,800 (Table 49). Amortized annual costs of practices would be
$335,300.

With full development of all available on-farm résources, the annual
direct agricultural benefits will be about $870,100. Amortized annual
development costs would be 3444 700, The 5425,400 of excess benefics
over costs would be available to pay the costs of the additional 64, 500
acre-feet of irrigation water necessary to irrigate the 11,550 acres of
additional irrigable lands and provide a full water supply to presently
irrigated lands. This additional irrigation water would have to be obh-
tained by improving distribution facilities and draining wet aveas. Com-
plete development of all potential off-farm resources would be requirad
to obtain enough water to supply irrigable lands. It would be necessary
to develop the potential groundwater resource to insure that seasonal
and dry-year irrigation water shortages are overcoms.

Economic Area IV

The installation of on-farm improvement practices will increasza
the average farm irrigation efficiency by 3.0 percent and the overall
area water-use efficiency by 2.1 percent. Additional water would be
available to crops and increased yields would result from practices,
Farm labor requirements for irrigating would also be reduced.
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TABLE 4%.--Estimated coste und changes in net farm Incomes with addition of en-farm fmprovement
practices, Irrigable lands under present Lerlgatlon aystems and Fuoll water supply For all
Lrrigated lands, Economic Area TT1

Addltlon of

Prosent recommondad AddiEdlon of
ltem finle situatfon on-farm practices, frrigable
improvemsent acreape and full wacer
practicos supply to all landa®
Cropland Acre B, 150 973,150 104, 700
Irrigated votation ACEe 54,250 Gy 250 &5, 800
Honlerigated noncotation here 38,900 38, 900 15,900
Lewal of improvement practices
Farm reservolirs Acte L3, 900 23,330 28,300
Fave diceh lining erer | |1 EEmEs 35,250 &7 800
Land leveling Acen 5,480 40,770 55 650
Farm ineomi affecks
Net farm income? pallac 1,589 2,32 118
Cost of labor® pollae | ------ +88 -4k
Adjusced ner Earm income Dollac 1,589 Z.hlh 1,713
Annual area income affece
Amortized cost of developmant Dollar | =--=-- 335,300 44k, 700"
Divece agricultucal bepefits pollar | -eee-- 54, 300 670, 1onf
Arens change In'witer use
Consumptive use by crops Acte-feot mrm—— +B, 060 +37 1040
Irrigation diversion needs Acre~fret | =eeeea 0 +64 , 500

®Represents the change in rescurce wse and incomes From the present situatlon to the situation
with the installation of on=farm Improvemont practices and a Full irrigation water supply to all

lrrigaced lands.

YReturn to oparator and family labor and management.

“Adjusted to reflect the saving or cost of operator and family labor resulting From develops

ment at 51.25 per hour.
d

Cost of improvement practices is amortized ever a 50-year period at 5 percent intercst,

T4 $50 pic acre land - development coit, in addition to costs of Improvement peactices, was
azsumad to bring irrigable lands to present level of productivity of other presently frrdgated

lands.

134 =

Benefits dizcounted to allew for n 3-year developmont period.



Diversion requirements would remain the same, but 4,400 acre-feet of
additional water would be available to crops. The annual direct agricul-
tural benefits from practices would be 5$476,000 with amortized annual
costs of §122,700 (Table 50). Income available to farm operators would
be increased by $353,300 a year by installing practices.

With the development of all available on-farm resources, the annual
direct agricultural benefits will be about $2,777.600. Amortized annual
on-farm development costs will be $366,100, Farmers would have available
52,411,500 income to offset the cost of obtaining the additional 295,800
acre-feet of irrigation water needed to irrigate the 45,370 acres of
additional irrigable lands and provide a full water supply to presently
irrigated lands.

Potential off-farm improvement practices in Economic Area IV are
not sufficient to provide necessary water for the development of all
irrigable land under the present irrigation systems. It would be neces-
sary to develop potential sources of water in Economic Areas I and II to
provide enough irrigation water to irrigate all of the irrigable lands
under the present irrigation system in Economic Area IV. Both economie
areas would have excess water if all potential sources were daveloped.
This assumes that irrigable lands above present irrigation svstems would
not be developed.

Sevier River Basin

The installation of on-farm improvement practices will increase the
average farm irrigation efficiency by 5.9 percent and the overall Basin
water-uge efficiency by 4.2 percent. Diversion requirements would be
reduced by 25,100 acre-feet and consumptive use by crops increased by
30,840 acre-feet as a direct tesult of on-farm improvement practices.
The annual direct agricultural benefits from practices would be
51,588,000 with amortized annual costs of $1, 106,000 (Table 51). Income
available to farm operators would be increased by $482.000 annueally.

With the development of all awvailable on-farm resources, an addi-
tional 70,000 acres of irrigable lands under the present irrigation sy-
stems will be irrigated. Diversion requirements would be increased by
383,700 acre-feet and consumptive use by crops increased by 225,800 acre-
feet. The annwal direct agricultural benefits would be $4,924,900 with
annual amortized costs of $1,573,300. Farmers would have available
53,351,600 additional income to wffset the off-Farm development costs
necessary te cbtain the additional 383,700 acre-feet of irrigation water
at the point of diversion necessary to provide a full water supply to all
irrigated lands.
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TABLE 30.--Eatimated costs snd chenges lo et farm incomes wvith addition of on-farm Isprovement
prastices, irrigable lands under present irripeacion syscems and full warer supply for all
irrigaeed lands, Econmomic Arem IV

Additlon of
Presant cacommeided sdditlion of
Ttem lnit slemation on-farm practices, irrigahle
improvément screage and full wator
pracilecs supply to all lands3d
Cropland Aere 138,460 138,450 183,830
Irrigated rocation ficra w2, L0 92,240 137,610
Irrigated nonrocation Acre 1,120 1,120 1,120
Wonlrrigated noncotakion Acro 45 100 45,100 45,104
Leval of improwvemont practices
Farm resesrvoirs. Acto 7. 760 LT 14OB30
Land luvellng Acre 43,720 88,520 132,660
Farm incoma affects
Met farm Lnsomed Mollar 1,546 2,541 £,352
tast of labot® Dallar —emmm—— +£5 =24l
Adjusted net farm Locome Deilat 1,746 2,626 6,111
Annual area dncome sffects
Amortized coat of dwclnprnﬂnr.11 Dollar sesmmn 122,700 J66, LO0S
Direcet agelcultural hencfits Tiallar e L6 000 7,777, Ao0!
Atea change in water use
Consumptive uan by crops Aore-[eer smemaan 44 40N +14 %, 050
Trrigation diversion negds Acte=LpaL - (U] #3595 ,800

a

Represents the change in resource use and incomes [rom che present situaticn to tho situation
with the imstallation of on-farm Improvement practiees and a full {reigation wstar supply co 4ll
frrigaced lands.

hﬁelurn to cporator Aand familiy labor and managemenc.

:hdjuﬂtcﬂ to refleoct the saving or cost of operator and family lahor reaulting from develop-
ment At 51.25 per howr.

dﬁﬂst of dmprovesent practices le amortized over a 50-year period at 5 percent intersgt.

A %50 per acre land developmont cost, in addition to costs of isprovement practicesa, wia

assumed to bring irrigeble Iands to present level of productivity of other presently irrigatard
lands,

Themerita digceunted to allow for a 3-year development period,
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TABLE 51.--Estimaced costs and changes dn pet fatm {ncomes with addiclon of on-farm improvement
practices, irrigable landz under present lrrigation syatems and full water supply for all
irrigated lamds, Sevier River Basin

Addlefon of
Present reconmended Additdion of
Item Uiz sltuarion on-far= praccices, [rrigable
Improvement acreage and full water
practices supply co all Tands?
Cropland Aere 30, 040 392,050 4f? Akl
Trrigaced rotation Acre 258,357 258,357 128,711
Icrigated nonrocacion Aore 24,913 24,933 25,933
Romirrigeted nonrotacion Arre 108, 800 108, 800 108 800
Level of improvement practices
Farm reservoirs AcTa 32,070 47,360 S, Bal
Farm ditch lining T 108,915 124,545
Land leveling Acra 69,185 273,800 285,140
Farm income affecte
Het faem Lncomeb Dollac 1,408 1,972 3,777
Cosc nf Labor® Dollar | ------- +aE ~Z17
Adjusted net farm locome Doliar L. 408 2,068 3,560
Annual acrea incoma affects
Smortized coet of d&vnlcpmentd Dallar e 1,106,000 1,573,300
Direct agricultural bemefits Dallar memaane 1,588,000 ﬁ,?ﬂé.gﬁﬂ[
Aresa chgnge in water use
Consumptive vse by crops Aere- Faet . +30, B4D + 225 JE00
Irrigation diversion nesdas Aore-feet | se-o---- =25,100 +383, 700

"Represents tho change in resoutce use and incomes from the present situation to the situatfon
with the installation of on-farm improvement practices and a full irrigatien water supply co all
irrigaced Llands.

Return to operator and femily labor and managemant,

qﬁdjuﬁttd to veflect the saving or cost of operater:and family labor resulting from develop-
ment abk:$1.25 per hour,

dCﬂF‘ of improvement practlces o amortized over a SG-yoar peried at 5 porcent Intorest.

“& 550 per acre lapd devalopment cort, In additfon to costs of improvement practicrs, was
assumed to bring irvigable lands to present level of productivity of other presently irvigated
landa.

fEEﬂEEitn dizcounted to sllow for m d=year development periad.
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Potential off-farm improvement practices could previde more than
enough irrigation water for a full water supply to all potentially irri-
gable lands under the present irrigation systems. It is estimated that
water salvage projects on wet areas would provide 215,000 acre-feet of
additional irrigation water. A 10-percent increase in the canal distri-
bution efficiency would reduce Basin diversion requirements by 280,000
acre-feet,

TIMBER I NDUSTRY

The timber resources are managed to provide a continuing supply of
wood fiber. The volume of ecommercial sawtimber on National Forest land
is approximately 3,478 million beard-feet. Higher value species are
Fonderosa pine, spruce, and Douglas fir, while aspen, whitebark pine,
and limber pine are lower value species. This volume is scattered over
456,900 acres (Table 52).

TABLE 52 .--Acreage. and wvoelwme of cosmere bal vimbee oo Bt o] Foees Liks,
Sewleer Hhver Wasin, [ups®
Vo b of Huvni= 5 PR R S EE S T |
Bub-basiln vommasre Lal Commercinl o e 15t NaL Lonal
timiner timhier Ll Foresi lapds
MEIEH AvTes Avres AT Tis
A 214 25,50 Ly, 1 B2, 300
B L 8,900 52, RO 147, B00
g Fi 53,200 47,300 183,200
o] 158 b2, 700 B 400 100, 300
E 1,547 176,600 128, 30 194,200
F 1,209 150,000 L4, 200 225500
Toral 3,078 456,200 320,100 1,023,300
Percentage of total 25 1] . a7

nﬁ.ﬂfhaﬁc ead voliemes shown on the above table indicate the tolal rvesource of commorclal
timber. Some of this volume and area fs unlogpable hecauwae of topography and multiple-use
cons Lderations.

Source! Computbed by the fleld pacey and based on timber management plans For the
Hational Foresta.
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The commercial forest area of lands not in National Forest ownership

was computed (Table 53) by prorating the commercial forest area by
counties.

TABLE 53.--Commercial forest area of lands not in National Forast,
: - p a
Sevier River Basin, 1961

Economic Area Area in acres
Loosailgeaie it 8 9l 4 3 2 5 8 5 8 5 5 5 G 5 cenmmee e s 2400
Y e 7 LAy VN o O A, 1 LT
BLE mconiozmrm) # oy e om0 W o e e P R N R L ol L L1
IV etmesiavacre 0 Fook B R R E R W G A0E Tl CmcESUEdms e HEREOe
Basin 62,900

“Commercial forest area is forest land which is producing or is
physically capable of producing usable crops of wood.

Source: "Forests in Utah'", U, S, Forest Service Resource Bulletin,
INT-4 Intermountain Forest and Range Experiment Station,

HARVESTING

Sawtimber is harvested according to the silvicultural requiremeats
of the species or to meet management objectives. Although other methods
are used, Fonderosa pine is commonly harvested in small clear cuts on a
group selection basis. Other species are also usually harvested by
clear cutting; the geal is to convert to even-aged management of timber,

Wood products other than sawtimber are harvested. Juniper posts,
pole-sized trees of all species, Christmas trees, and firewood are impor-
tant products, The use of aspen for excelsior and core stock is increas-
ing and making this species more valuable.

The economics of harvesting timber have changed. In earlier times,
a minimum investment in a team of horses, a erosscut saw, and an axe
were all that were necessary to be in the business. Now loggers have
high labor costs; they must pay insurance and social security for their
employees; and they have a great deal of money invested in chain saws,
tractors, loaders, trucks, and road construction equipment.
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Harvesting Ponderosa Pine on the Dixie National Forest

ey FOREST SERY|CE FPROTE SRET-1Y

MANUFACTURING AND MARKETING

The principal timher industry is centered in Sub-basins E and F
where the Kaibab-Crofts sawmill is the deminant single industrial fea-
ture. This mill has an annual production of approximately 26 million
board-feet of lumber, nearly all harvested from National Forest lands,
About 15.5 million board-feet are cut annually in Sub-basin F and 10.5
million board-feet in Sub-basin E. Approximately 200 employees re-
ceive an annual payroll of just under a million dollars, Operating ex-
penses are also just under a million dollars and include taxes, cost of
stumpage, capital investments, interest on working capital, and put-
chases. The wholesale value of the end product is slightly over two
million dollars, Studs, boards and structural timber are produced for
markets in the Salt Lake Valley, Las Vegas., and the West Coast .

There are some small sawmills which operate on a4 part-time basis,
They saw lumber or structural timber on order or for a limited local
market but cannot compete with larger, more efficient lumber suppliers.
The two mills at Ephraim and one at Fairview are the more active of the
smaller mills.
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Aspen bolts are produced for manufacturing plants at Cedar Cicty and
Salt Lake City, where they are made into excelsior, core-filler stack and
other products. Operators at Ephraim and in Sub-basin E specialize in
this product.

Many diversified products other than sawtimber make up a significant
segment of the timber industry. Many conifers are utilized as Christmas
trees. Cedar posts are obtained from juniper trees. Pinyon pine pro-
vides high quality firewood, and many people harvest the edible pinyon
nuts as recreation in the fall. Pole-sized trees needing only limited
processing are used in corral fence construction and other uses.

The U, 5. Treasury receives about $90,000 (1964) annually from timber
sales on MNational Forest lands. Twenty-five percent ($22,500) of these
receipts are returned to the counties where these lands are lacated. 11
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CHAPTER V

WATER AND RELATED RESQURCE
PROBLEMS

In this section, the causes, the extent and frequency, and the eco-
nomic and social consequences of rhe water and related land resource
problems within the Sevier River Basin are discussed. The results of
studies are summarized in physical and monetary terms. The specific
problems involved include érosion, sediment, and floodwater damage; im-
paired drainage; irrigation problems; nonirrigation water shortages; wa-
ter pollution; phreatophytes; forest .and range fire and insect damage;
and natural beauty impairment.

EROSION DAMACGE

Any improper practice that uses land beyond its capability contri-
butes to erosion. Within the Sevier River Basin these practices take
a variety of forms. Roads and trails that are improperly lecated, too
steep, or inadequately drained contribute to ercosion. Some road con-
struction has changed the matural regimen of stream channels and accoal-
erated their erovsive foree. A recent problem is the use of 4-wheel
drive wvehicles, trail scooters, and motorcycles which are often used
when the soil is soft and gasily rutted, making tracks which, in some
cases, develop inte active gullies. The lack of proper soil stabiliza-
tion measures connected with timber harvesting and mining has resulted
in increased erosion. The effect of accelerated wind erosion is magni-
fied north and east of Delta in an area of several thousand scres cov-
ered by sand dunes not unlike some vast desert.

Erosion is accelerated by improper irrigation and farm management
practices. Irrigation of straight-row crops on slopes Loo steep or
long and construction of ditches down steep grades contribute heawily
to on-site erosion. The conversion of lands with shallow topsoil from
permanent grass pastures to rvotated cropland induces wind and water ero-
sion.

The principal cause of accelerated erosion related to man's activi-
ties is overgrazing by domestic livestock. The number of sheep and cat-
tle reached a peak between 1875 and 1910, and there is historical evi-
dence that domestic livestock depleted the vegetation to the extent that
accelerated erosion became a dominant feature in some areas. This has
reduced the productivity of rangelands, caused streams to erode deeper
and lower water tables, and increased sediment pollution. Many areas of
streambank erosion are evident where protective vegetation has bheen re-
moved and some once lush meadow lands now grow rabbithrush, greasewood;
and sagehrush.
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A well developed gully system at the head of Pleasant Creek, Sanpete
County, prior to land treatment.
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Eresion caused by a flaod in 1947 from Flat Canyon near Elsinore.
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Erosion has cootributed to floods and mud-rock flows. Reduced in-
filtration has changed water yield from groundwater to overland flows,
decreasing late season supplies,

Lt. R. L. Hoxie, a member of Wheeler's mapping expedition, crossed
from Beaver to Panguitch Valley through Bear Valley on September 29, 1872,
In his diary he speaks of abundant beaver dams, grass, and trout through-
out the length of Bear Creek. (10) (Bear Greek is in Watershed F-2 and
Utah State Highway 20 now follows this drainage.) Due to eclimatic
changes, erosion, and irrigation diversions, Bear Creek now [lows only
part of the year in a wash 10 feet deep in places. The creek no longer
provides beaver and trout habitat.

In 1902, Mr. Albert Potter was assigned to make a detailed inspec-
tion of lands proposed to be included within Forest Reserves. His diary
documents many of the conditions at that time. "The main valley above
Fountain Green is now entirely covered with sagebrush and no grass. The
same story is told as in other localities. Tn early days it was agll =
grass meadow and the settlers came our with their mowing machines and
cut great stacks of hav. Since the destruction of the grass by stock,
the country has all grown up with sagebrush." (17)

In the vicinity of Mt. Pleasant, Mr. Potter states" "Going along
the main divide north Lo the head of Pleasant Creek the soil is badly
trampled by sheep and is bare of vegetation. Saw 'a band on the head
of Potter Canyon which were quite thin in flesh and seemed to be living
on fresh air and mountain scenery." (17)

However, some early writings indicate that conditions in the val-
leys were not always as good as indicated by other writers. €. E. Dutton
when he worked in the Basin during the mid 1870's wrote:

"The broad valley of the Sevier is treeless, and supperts bul scant-
Ily -even the desert-loving Artemisia. Tt is Floored with fine loam
which, under the scorching sun, is like gshes, except where the [ields
are made to yield their crops of grain by irrigation." €7

An erosion condition survey evaluated the present situation as a
basis for remedial measures under four classifications: (1) Incipient,
(2) light to moderate, (3) heavy to excessive and (4) geologic. Unclas-
sified areas included wetlands, water surfaces, lava flows and culti-
vated lands (Map 13 and Table 54).

- 144 -




TABLE S5&.--Eriwlon condlbion claasiflearion

Light to Heawy tn
Watweshed Total aray Inetplone® | medoratel | Excessivit Cealogied | thictasnlfied
Arred Parcant Feteant Feccent Parrent Perceng
Suh-basin A
A=k 2Lm S00 Wl 28 10 . 2h
a-2 103, 200 ¥ 23 5 3 24
A= 54, 100 &3 22 F 3 1k
A= 73,700 11 L7 14 3 29
Tatal Sdvh SO0 51 ] 12 2 23
Bub-liisla A .
B-1 &5 600 ! did 35 = 1.1
E-2 97,200 Lk 23 I8 1 L3
B-] 21h, 400 b 13 & Li 2
B=d 102,500 Al [ & iR k1
B-5 10, k00 L 3 2t 13 i
B-& L2500 i & 0 K] L8
Bt QYT A Tl s - 2 2o
Toeal [RCEZ N 5B [ B 7 TS
C=1 17 500 i 5 12 Lk ] 11
£-2 (BT ] k| 33 15 o 21
£-1 LI7.500 i2] ] 14 1 16
c-4 o5, A00 41 L7 15 - a7
c-5 199000 i3 L i) 7 T
C-ir L5 10 31 10 B[] = N
Toral TOR, 5mp fiky I7 71 5 11
Sub-bazie D
D1 135,600 11 7 5 34 3y
-1 58, 704 9 ! Ll 3 13
o1 L%, 104 Al - 38 - B
D=4 L1& 200 & Li &2 2 L&
B3 114 Ban 20 2 &0 ¥ L
- 76,100 12 - T3 iz 3
-3 Bid, 400 5 51 3o b )
b-4 49,300 11 55 23 £ 11
Toral 44 P00 14 Ly L5 L5 11
k-1 LS 400 o ] Wy 1 = 11
E-3 85,600 i} 8 4l = 1
B-3 Thd 200 ! 45 28 - 4
E-4 11,300 21 [T 12 - |
E-3 Ta5, 700 L5 il 4% B J
Tocek B39 700 ) 5 [EN] 1 i
gubshiglin F
F-l 22,5000 L3 L] b ¢ )
¥-7 5 208 600 28 36 1l - 5
F-1 138 500 =4 18 b - 12
Fedy T, 00 39 2 h - 3
F-3 208 A0 2] 23 @ - b
Total b BT 4 2N a2y = o
Bagin total 5,200,000 &1 L 0 3 1

"'ILE]EHI‘I[ ergafont Wo eronion co oead cugtlag In chann=ls: Sneap erosbon Lu begln-
nicg stages evidunced by Light hammecking and aoes safl sccomulation bebind debrin and. vigs
etacivan.  Plant apd Litcer cover ehin enpugh (300-80%% that soil is pat fully profected
Aress ot wind veeslon and sapd dupes may ho poescnc,

£ to modérp praslont An mctlve gully syscem hegilnning to Eorme with cuctlug
toking place in maln chanpnels nod sose secondary channels, Sheet srasion is light te.
Apdiva, - Hooe se1l homacks are present nfound plants. Eronlon pausment B present v
arativn s patehy or predosinantly tap-rosted gpecies with less thon 50% of che sail sese
FACE praficCed,;

“Heawy o estesstys seoafon: fully systess ate wall davebopnd with accive amall
gullies oyident afcor luavy ralos.  Sheet erosion aod hunmaoking 18 sxtrems, Taot Syssima
of shtubs: and crees may ba expossd,  In extreac cases. topsall la ncoded and gillles nre
cutting Ints sib-mail. Plant cavar, uiten ammeal, i3 lowr in the suceessional atbpes 4.|.-.|_]
o extoeme cases (8 5o limired 1 hes no stabiliving dnflusnce op Cha soil There in
litrle wr no liteer presenc.

Evﬂldgl{ erieglon: Scarteced plascs usuafly esisk bul larue areas ol bare soil arw
erpagied.  Solls often Tark a discinccive "A" horizon. Eroslon i3 a tesolt of climatologl-
cal und gealogical facoors.
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Another problem is streambank erosion of established drainages by
increased flows from periodic reservoir storage releases., The major
drainage channels within the headwater areas on National Forest lands
were evaluated and classified as follows:

Gooed: Stream channels with predominantly stable banks. Cutting
may occur at bends or where the water is directed toward the bank. Pro-
tective vegetation grows on the streambanks and bottom.

Fair: Actively eroding channels with many areas lacking stream-
bank vegetation. Heavy sediments are found in the flatter gradients.
Stream bottom vegetation occurs as small patches on larger rocks.

Poor: Actively cutting channels where protective streambank and
bottom vegetation is largely lacking.

On National Forest lands, stream channels were evaluated as good,
! percent; fair, 49 percent; and poor, 44 percent.

There are 15 transmountain diversions in Sub-basin A which divert
water from the Colorado River drainage into the San Pitch drainage. 1In
Sub-basin F, a transmountain diversion transports wacer from Castle Orosk
to Panguitch Lake. Some of these ditches transport water for anly 3
short distance across the topographic divide where it is mingled with ex-
isting flows. The effect the additional water has on the stream regimen
is difficult to evaluate. Poor watershed conditions in the headwater
areas of the streams have resulted in serious erosion. The transmountain
diversions contribute to this condition. Other transmountain diversions
travel many miles before joining an existing stream or irrigation system.
Most of these ditches are causing serious erosional problems. Some of
the ditches have failed in the past releasing their water directly down-
slope and cutting gullies 15 feet or more deep.

SERPIMNENT DAMAGE

Sediment damage falls in twe major categories: (1) Spectacular
cloudburst-flood sediments and (2) insidious sedimentation associated
with perennial flows. Sediment deposition by clowdburst-floods Eener-
ally require immediate attention to restore damaged areas to their for-
mer usefulness. Low intensity, perennial sedimentation accumulates
over longer periods and is generally corrected at less frequent inter-
vals, Costs from both types are enormous and probably have never been
completely evaluated. Some idea of their magnitude can be gained from
the annual damages evaluated by watersheds (Table 35)., This does not
include loss of storage capacity in reservoirs or decreased productivi-
ty from loss of topsoil.
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TABLE 35.--Estimated annual sediment damages for selected watersheds,
Sevier River Basin

Watershed Annual damapges

Dollars
A5E s b e s e e e e e e B Rl W SRR
B2 e o ow : . T & S I
A= . ¢ o T i : : Vo ose w2000
BB o owow ow SRR L O R £ 0
B-1 & 2 o S ol R U R R el 5
C-5 . A - o . . o« 39830
D-1 . . Y B oa B R mom o R g W 2 s A0 P00
e L e L e T N 1,500
B o o e e e Ve 15 o e ek e S e wi R o sl w0 S 9008
BE3 oo i i w5 oo s ma s o B om B RS O @ow 3 3000
Fod mop m % 3 & 0 5 A mmilaeass B S o8 B B RS oY g SRE0h

There were residual damages of $11,000 before this PL-566 project
was installed. Project measures will reduce this amount to 5900,

Sediment damages to irrigation enterprises occur in three forms.
First, deposition in diversion works and canals causing continucus
cleanout requirements, This problem is more serious above major res-
ervoirs and on tributary streams. Seccond, deposition from floodwater
intercepted by canals. Third, deposition on irrigated lands, Bspe=
cially these areas irrigated with water not regulated by storage res-
ervoirs. Periodic releveling is required in many instances to main-
tailn present irrigation efficiencies.

Mud, rocks, and debris deposited by flash floods bury vards, roads,

streets, railroads, and the interiors of low-lying buildings. Cleanup
is a slow process and becomes extremely difficult and castly at times.
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Sediments in many streams cover aquatic vegetation and gravel beds.
This wvegetation is needed to stimulate insect life used for fish food and
clean gravel beds are required by trout to spawn. Loss of fish and wa-
terfowl habitat and reduced recreational walues caused by suspended sedi-
ment is a major problem,

Sedimentation in three major irrigation reservoirs is shown in
Table 56. Average sediment concentrations are over 1 acre-foot per 1,000
acre-feet of inflow into the reserveirs. Average annual sediment deposi-
Lion ranged from 0.57 te 0.102 acre-feet per square mile contributing
area. Average annual depesition per 1,000 acre-feet of surface water in-
flow is: Otter Creek, 1.4 acre-feet; Piute, 1,01 acre-feet; Sevier
Bridge, 1.07 acre-fest. These figures do not represent total sediment
transport because of the large entrapment of sediment immediately above
the reservoirs as well as in smaller upstream structures, irrigation sys-
tems, and other areas of deposition.

Sediment yield from some small drainages is evaluated in Table 57
and indicates the intensity of the problem in many areas.

sedimentation on lands administered by the U. 5. Department of Ag-
riculture and other forested lands was based on an evaluation of exist-
ing watershed conditions. Findings are shown on Table 58 and were used
in evaluating the land treatment opportunities and benefits shown on
page 230,

TARLE 56 .-=5ed imentacion in MNeter Coeek, Pilute and Sevier Rridge Aerervpirs, devier River Basin,
1553
Rugetaalt
Iram IALHY £
Detur Crock Piuta Bevier Bridpe
Averaoe annual water Inflow Acte=teel 41,250 122, 78D 11,700
Toral drainage arua Square milos 1, E50 285D L 4]
Sedimont contrbbuting ares Sguarae miles L OED 130 2,030
Years since pravinous survey Years 32 22 28

Badimentation:

Taral Acre=tenk s 1] 2,70 1, 40
Awerage anpual Acte-font SR 124 iie
Averape anmual yield pdr square mile Acre-fast 0,057 0.1G2 LA T
Stnrage capacity loss Ayerage annual D.110% 0.173Z 0.951%
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FLOODDWATESR DAMAGE

There is & history of flooding on nearly all tributary streams and
portions of the main stem of the Sevier River. These floods have gener-
ally been caused by high-intensity, convective summer $torms.

Some rainstorms cause mud-rock flows containing up to 85 percent
silt, boulders, and debris. Deposition, along with the force of the
moving flows, disrupts many services and causes damage to agricultural,
municipal, industrial, and residential property. In mountain aTeas,
flonds damage fish and wildlife habitat, roads, trails, and other struc-
tural improvements along with the watershed. Occasional floods oecur
from excessive snowmelt runoff,

The major flood source areas are watersheds which are in poor hy-
drologic condition. Because of so0il compaction and a lack of vegetative
protection, their ability to absorb high-intensity storms is decreased.
In some cases, developments have reduceéd channel capacities and gradi-
ents, causing flooding.

Most communities were founded near the mouth of mountain draindages
where water was easily accessible for irrigation and domestic use. Sub-
sequent history has proved that most of these locations are vulmerable
to floodwater damage.

Although some tributaries discharge floodwaters in areas remote
from municipal development and thus are not generally reported, floods
are frequently dramatic and often receive wide publicity. Such a flood
occurred July 24, 1946 at Mt. Pleasant causing damages estimated at
$106,000. Debris was piled up to four feet in depth; mud and water
swept through himes and ruined furniture, food, and supplies. Bridges
were washed away and livestock lost. Sediment was deposited on culti-
vated lands and irrigation diversion structures were destroyed.

Historically, floods have claimed the lives of five Basin residents .
As the land becomes more fully occupied by the works of man and property
values increase, the potential for floods causing greater property dam-
age is present.

The frequency of reported flooding has increased during the last
four decades. This may be partially the result of increased interest
and improved reporting facilities during recent years.

Table 59 lists the reported floods by sub-basin and relative magni-

tude. A frequency analysis could not be made because of insufficient
data on peak flows. ( }
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TABLE 59 .--Reported floods in the Sevier River Basin, 1890-19%68

1890-1930
Sub-basin Relative magnitude
Small HMedium Large Total
L A & 15 &0 63
r B 4] 7 10 L7
L c g g 13 31
i
D Q 17 19 45
il
E 3 0 2 5
il
L F 5 10 g 24
Total 14 58 g3 185
i 1931-1968
I A 15 25 14 54
: B 7 5 4 16
¢ g9 L& fad 3l
) D 38 52 19 109
L B 9 5 4 18
T T 11 12 3 26
L
B Total 89 Lis 52 254
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IMPATRED DRATNAGE

Most of the wetland areas exist because of impaired drainage. A&rte-

sian water pressure and poor surface drainage are ofren associated with
these areas.

Water tables lying between 3 and 10 feet of the land surface are a
significant source of water for some of the irrigated cropland although
drainage problems may exist when water tables are within 5 feet of the

surface. Table 60 indicates the extent of crop and pasture land with
water tables at 5 feet or less.

TABLE 60.--Crop and pasture lands influenced by water tables,
Sevier River Basin

Croplands Pasture lands
Sub-basin Water table depth Total
0-a0" L e 12-38" 3e-60"

Acres Acres Acres Acres Acres
A 3,500 29,700 79010 6,800 47,900
B 5,000 4,600 27,100 20,600 57,300
c 3,700 6,500 8,400 5,100 23,700
b 5,000 5,800 &, 300 3,000 20,100
E 600 1,500 6,400 |00 9,300
F neg, 3,200 4,300 1,400 8,900
Total 17,800 51,300 60,400 37,700 167,200
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Drainage problems may be increased as sufficient water is applied
to the seil to prevent excessive salt accumulation. Also, attempts to
store 501l moisture when water supplies are plentiful have resulted in
over-irrigation and have compounded the drainage problem.

The current drought has tended to reduce the drainage problem, 1Im
some areas, increases in irrigation efficiencies due to land leveling,
ditch and canal lining and better water management have materially low-
ered water tables.

IRRIGATION PROBLEMS

Irrigation water shortages result in considerable ecanomic loass and
concern to the local peeple. During a year of average water supply and
use, this deficit totals nearly 78,000 acre-feet root zone supply or
over 240,000 acre-feet diversion requirement, at present irrigation effi-
ciencies (Table 61).

TABLE 6l.--Average annual consumptive-use deficits, Sevier River Basin,

1931-60

Sub-basin Root zone Diversion
Acre-feot Acre-fest

A 13,750 49 460

B 43,810 124,110

C 9,090 41,020

b &,350 25,500

E 2,790 10,690

o negligible —m—————
Total 77,830 240,780
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A larger deficit actually exists than that indicated as all irriga-
tion water is not distributed equally among the water users within one
area or even within one irrigation company. Also, seepage and manage-
ment losses associated with distribution and irrigation water transpor-
tation alter equal distribution. Water use by phreatophytes growing
along canals contribute to the water shortage problem besides restrict-
ing the flow and reducing canal carrying capacity.

The main distribution canals were classified according to the fol-
leowing criteria: Good condition,; less than 3 percent loss per mile;
fair condition, between 3 and b percent loss per mile; and poor condi-
tion, over & percent loss per mile (Table 62).

TABLE 62.--Irrigation distribution system condition, Sevier River Basin

Condition

. Total
Sub-basin Lengtha

Good Fair Poor
Miles Miles Miles Miles
A 160 240 70 430
7] 105 25 210 340
C 80 175 18 265
D 50 95 65 210
E 45 40 25 110
F 5 120 S TG
Total L5 £55 3ED 1,430

These Figures do not include major laterals of canal systems or
transmountain diversions.

Improper irrigation practices include down-slopé Eurrow irvigation
on ‘steep slopes, allowing tail water to stand at the bottom of fields.
over-irrigation in spring months when the supply is plentiful, and not
applying the proper amount of water each irrigatiom.
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One of the major problems is an unstable irrigation water supply.
Even in the larger irrigation systems where storage is the primary re-
source, supplies fluctuate from | acre-foot to 3 acre-feet or more per
share in a two to three year period. This problem is illustrated for
the Central Sevier area in Figure 11. The three canals illustrated re-
ceive their water supply from reservoir storagae. Irrigation companies
whose only source of water is tributary streams experience even greater
fFluctuations. An unstable irrigation water supply prevents accurate

advance planning of crop acreages and results in fluctuating crop pro-
duction.

CTHER WATER SHORETAGSES

Lack of livestock water in many areas limits animal distribution
and prevents the most efficient use of available forage on rangeland.
Areas near streams, ponds, and other water developments are often dam-
aged by over-use while other areas are not grazed. Also, the wide-
spread practice of distributing winter livestock water through irriga-

tion systems damages water control structures and ecanal lining and
creates management problems.

Groundwater supplies are generally available to meet rural domes-
tic requirements although some of the larger communities suffer recur-
rent summer shortages. Present legal restraints prohibit development
of large wells and purchase of existing rights is difficult. Rationing

of existing supplies for lawns and gardens has been an interim solution
in some areas.

Development of a significant volume of high quality water on a sus-
tained basis would be necessary if nonagriculturdl uses are to be ex-
panded. This would require dedicating reservoir capacity and groundwa-
ter supplies for this purpose at the expense of present uses.

The demand for more and better recreational facilities is increas-
ing., Limited potable water may restrict Future development of camp-
grounds, picnic areas, organizational camps, and other water-using faci-
lities., Competition for available water limits fishing and waterfowl
habitat and creates conflicting interests between water uses.
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BATER PELLEUTIAORN

Both the present and future uses of the Sevier River and its tri-
butaries are limited by pollution. The major pollution problems are ex-
cessive suspended sediment, dissolved solids, and bactericlogical and
chemical contamination. Of these, suspended sediment and dissolved sol-
ids are the most extensive and cause the greatest losses.

SUSPENDED SEDIMENT

Pollution from suspended sediment is a major problem in those ir-
rigation systems that divert water from unregulated streams or that are
susceptible to flood flows from side drainages. These irrigation com-
panies are faced with annual cleanout costs even though they sluice much
of the heavier bed-load back into the river system. Elaborate structures
constructed to overcome this problem do considerable good, but they are
not completely adequate.

Those areas just below watersheds with sedimentary rock parent mat-
erial, especially these composed of fine-grained material, experience
the greatest difficulty. Surface waters carrying heavy sediment loads
reduce the efficiency of irrigation systems, decrease reservoir slLorage

capacity, and decrease the irrigability and productivity of cultivated
land.

DISSOLVED S0LIDS

Dissclved solids originate from two principal sources: (1) Leach-
ing during irrigation; and (2) surface and groundwater leaching salts
and gypsum from hedrock formations, principally Arapien shale in the
central Sevier area. The extent of the problem is indicated in Figure
12. Field data was collected in a cooperative effort by the Utah State
Division of Health, U. 5. Geolegical Survey, Soil Conservation Service,
Forest Service, and the Sevier River Water Commissioners.

Upstream from Richfield, concentrations of dissolved solids are un-
der 500 milligrams per liter. Downstream concentrations increase rapid-
ly, particularly with the inflow from Lost Creek which ranges from 2,000
to 38,500 milligrams per liter. Groundwater inflow between Redmond and
Sevier Bridge Reservoir contributes large quantities of dissolved solids.
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BACTERTAL AND CHEMICAL

Precautions are necessary to préevent further bacterial contamina-
tion in headwater areas at administrative sites, summer homes, recrea-
tional developments, and at livestock and big game econcentrations.
Downstream sources include effluent from individual septic tanks and
Sewage Ctreatment plants at Richfield, Salina, and Gunnison; drainage
Erom livestock feedlots and corrvals; and inadequate garbage disposal.
Contamination has created health hazards in some canals and at points
along the river.

Table 63 shows some of the extremes of most probable number
{m.p.n.) of coliform organisms per 100 milliliter sample found, There
were many other sample sites where the coliform count exceeded the ac-
cepted safe standard of 2,000 per 100 ml. in at least one sample.

TABLE 83.--Bacteriological contamination at selected sites,
Sevier Kiver Basin, 1964

Date of MPN Coliform
Sample site sample per 100 m] .3
Vermillion Canal at Glenwood Road
near Richfield March 9 43,000
Salina Creek at Salina Septamber 21 23,000
Sevier River at Redmond July 28 15,000
Sevier River at highway bridge,
near Hinkley March 11 23,000
July 29 230,000

aACﬂEptEﬁ safe standard is 2,000 per 100 ml-.

Chemical pollution is not a serious problem at present, but its
sources ave widespread. Chemicals used in fertilizers, pest-control
sprays and dusts, herbicides, and those that are leached from saline
soll .adversely affect water quality. Organic solutes from livestock
feedlots, corrals; manure-storage sites, and barns may be carried by
overland flows and groundwater drainage. These chemicals are often
Coxle in themselves and in other cases may add nutrients to the warer
that increase undesirable slime and bacteriological growths.
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Pollution from industrial sources is not significant at present,
but it could become ‘a problem without adequate crmtrois.

Water quality is not a serious problem For most rural and commun-
ity domestic-water supplies using groundwater sources. These supplies
require only limited treatment or nome at all, but most communities arte
lax in maintaining adequate facilities,

Irrigation and stock water can be of lesser guality than is re-
quired for most other uses. A coliform count up to 5,000 per 100 ml. is
acceptable. The mineral salt content of the water increases downstream
where return flows carry leached salts from the soil. When this water
is used along the lower reaches, the high salt content requires addi-
tional water for leaching.

Water containing excessive pollutants is neither safe nor suitable
for fishing, boating, water skiing, or other recreational uses. Some
fishing habitat has been destroyed by sediment, chemical and bacterial
polloticn, or an increase in water temperature.

PHEEATOPHYTES

Phreatophytes are plants that habituwally obtain their water supply
from the zone of saturation, either directly or through the capillary
fringe. References below refer to those phreatophytes only within the
water-budget areas.

Phreatophytes include wet meadows, nonrotated pastures, saltcedar,
cottonwopod, willows, greasewood, sagebrush, rabbithrush, cattails, and
tules. Totally, they use about 285,000 acre-fest of groundwater annual-
ly. Wet meadows and nonrotated pastures, which constitute 54 percent
of the total phreatophyte area and use mearly 60 percent of the ground-
water, are economically the most valuable of all phreatophytes because
of their use for grazing livestock or, in the case of the wet meadows,
for harvesting hay.

The other phreatophytes, while not as economically profitable as
these lands, are beneficially utilized to some extent. They provide
habitat for waterfowl and furnish food and cover for game, and ereate
aesthetic vistas. However, they do create some water use problems.
They use 159,000 acre-feet of groundwater annually, and certain phrea-
tophytes, notably saltcedar and willows, infest reserveoirs, canals, and
webt meadows which imcreases the costs and time necded to maintain these
areas .
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FPOREST AND RANGE FIRE AND INSECT DAMAGE

There is historical evidence that fires burned large arvas of SHe-
vier River Basin forest lands 75 to 100 vears dgo. Historians relsdate
that burning concentrations of heavy brush or timber near sheep bed
Brounds to prevent coyotes from molesting the Flocks and burning range-
land to improve grazing were common in the late 1800's. Some lightning
fires probably burned uncontrelled for many days or even weeks., Until
Mational Forests were establisheéd, there were probably few attempts made
to halt such fires, Recent losses due to wildland fire have not been
large, but there is always a pessibility of large conflagrations:

Insect and diseasc damage on forest and rangelands is a preater
menace Chan fire. Such damage is not dramatic and often goes almost un-
noticed until epidemic proportions are reached. Ips and Dwarfmistleroe
are destructive to all conifers. Douglas-fir bestles atrtack Douglas
fir. Spruce budworm is found on true firs and as populations of this
insect increase, other conifers may be attacked. Spruce bark bhearle and
roat rot are destructive to spruce. Aspenleaf miner and Hypoxylon Can-
ker destroy a great deal of aspen. Browse plants such as chokecherry,
serviceberry, and bitterbrush are attacked by a species of tent carer-
pillar. CGrasshoppers have been a serious pest, A new destructive in-
sect, Labops hesperius, which feeds on the sap of wheatgrasses aof all
species, is doing extensive damage, particularly to reseeded crested
wheat stands.

FMFATIRMENT OF NATHRAL BEADTV

¥

Many eclear streams which once enhanced the beauty of the landscape
are no longer attractive. Some large reservoirs contain suspended sol-
ids and possibly other pollutants which make them unattractive for re-
creational use instead of havens for beating, fishing, swimming, and
other recreational pursuits:

Some small tributary streams which once meandered through grassy
meadows or bubbled in their natural channels thoough canyon bottom
stands of cottonwood and willow are now laden with sediment and reach
the valley floor by travelling in washes many feet deep.
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CHAPTER VI

PRESENT AND FUTURE NEEDS
FOR WATER AND RELATED LAND
RESOURCE DEVELOPMENT

In this section, the present and future needs related to water and
land resources within the Sevier River Basin are described. The specific
areas covered include watershed protection and management; flood protec-
Lion and sediment control: drainage and irrigation developments: munici-
pal, rural domestie, livestock, and industrial water supplies; racrea-
tiom, fish, and wildlife; and water quality control.

WATERSHED FROTECTION AND MANACEMENT

Watershed improvement is needed to increase on-site productivity of
the land and help prevent floeds, reduce sediment, improve water quality,
stabilize stream channels, and sustain the flow of unregulated streams
into the drier summer months. Since heavy to excessive erosion occurs
on 20 percent, or 1,040,000 acres of the total Basin area, a need is in-
dicated for accelerating soil stabilization activiries on these lands.
Erosion problems resulting from transmountain diversions in both Sub-
basins A and F need correction. Also, management and structural measures
are needed to control pollucion.

In addition to these programs, improved watershed management is
needed to promote better distribution of livestock and big game and
thereby .avoid overgrazing and.cover detérioration in the more accessible
and preferred areas; to limit soil disturbance in harvesting timber, con-

structing roads, and mining; and to confiné motorized traffic to roads

and trails.

In addition to impairing water vesources, erosion and sediment prob-
Lems have far reaching effects on aesthetics, wildlife and fish, recrea-
tion, and the total agricultural economy. The measures needed to help
solve these problems on National Forest and other forested land include
285,600 acres of watershed Improvement, 225,175 acres of range improve-
ment, 1,980 miles of road, trail, and gully stabilization, 763 miles of
management fence installation, and 365 separate range water developments.

PLOQD PEOTELCTION AND SEDIMENT CONTREGL

Althouvgh many flood protection and sediment control neasures in
varying degree are needed, major developments in 12 watersheds--A-1,
2, 3, 43 B=1, 25 C-5; D-1, 2 E=-5: and F-1, 3--should be completid in
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the near future. Smaller floed vetarding and sediment control reser-
voirs are required along with the other control measures in Watersheds
B-4; C-1; 2, 6; D-6, 7, B; E-1, 3, & and Fe2, 4, 5.

Since they were first settled, communities in most watersheds have
been recurrently damaged by floodwater and sediment. Unless Flood pPro-
tection and sediment control measures are adopted within the next 10 to
15 years, the damages to communities Erom these preblems will likely
increase. In order t¢ improve the wvalue of irrigation, livestock and
recreation water uses, nearly all areas should adept such protective
measures.,

DRAINAGE AND IRRIGATION DEVELOPMENTS

Drainage and irrigation developments are nceded to improve econo-
mic returns from present water supplies, along with supplemental water
for agricultural production. Facilities to lower water-table levels
in selected areas are needed to improve the productive capabilities of
some irrigated lands, to decrease or eliminate consumptive use of water
by low-economic-value vegetation, and to prevent salt buildup in the
soil in the following areas: Sub-basin A; and Watersheds B-1, 2o Tk
CaL, A2 W, SSE -T2, B A, By By B B=1, 8, s GndiFil, 209

Improved agricultural water management, including increased irri-
gation efficiency to achieve best use of drained lands and water sal-
vaged from low-value vegetation, is needed. Proper application of wa-
ter is also required to leach salts from some irrigated lands.

Leaching requirements in the Delta area, the only area now requir-
ing wide scale leaching, are given in Table &4 as the percentage of ir-

rigation water needed to prevent salt buildup and maintain productivity.

Listed requirements are based on the assumption that draimage is pro-
vided to lower water tables to 3 to & feet below the land surface.

=i LG =
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TABLE 64.--Leaching requirements in the Delta area, Sevier River Rasin

Type of crop® Irrigation waterD
Percent Acre-feet
S5alt tolerant 36 49,300
Moderately salt tolerant 42 57,500
Salt sensitiwve ) 64,400

35alt tolerant crops: Tomatoes, oats, sweet clever, alfalfa, sugar
beets, mile, barley,

Moderately salt tolerant crops: Wheat, smooth brome.

Salt sensitive: Potatoes, peas, beans, fruit crees, clover fWhite
Duteh, Ladino, Red, Alsilke).

bRequirements are for long-time average conditions. Variations in
rainfall and irrigation supplies may alter leaching requirements to main-
tain salt balances for shorter periods.

Reference: U. 5. Department of Agriculture 1954, Diagnosis and im-
provement of saline and alkali soils, Handbook No. 60, page 37.

Leaching in other areas may become necessary as the irrigation =ffi-
ciency is increased and additional saline soils are converted to produc-
tion ef less salt tolerant eraps.

There are 250,000 acres of potentially irrigable lands that would
require expansion of the present distribution svstems and additional
gross diversions of about 1,000,000 acre-feet annually if completely de-
veloped. Use of return flows from new diversions would be limited .as
only 200,000 acre-feet would be diverted above Sevier Bridge Reservoir.
Table 65 lists the need for additional irrigation water. These needs
are based on maintaining a high level of agricultural water management
on these lands.

In order to better utilize the present distributiom networks, there
is 2 need for long term and regulatory storage capacities. These reser-
velrs will help stabilize the cyclical and seasonal wvariations in water
supply. About 50,000 acre-feet (Table 78, page 203} of additieonal stor-
age capacity are needed iIn the next 10 to 15 vear period.
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Although some communities experience shortages during high-use per-
iods in the drier years, the declining population of the Basin indicates
that present needs for municipal and rural domestic water are generally
limited to system replacement. However, there is a need for installing
treatment plants and improving distribution svstems, and in some commun-
ities, for increasing inadequate fire protection capacities. Demands
are expected to increase approximately 32 percent (3,800 acre-feet) by
the yvear 2020 (Table 66),

Livestock water supply development is needed for grazing mapagement
and to decrease irrigation system maintenance. Winter livestock water-
ing developments are needed to replace the present inefficient method of
using irrigation facilities. Development of range watering points with
better geographic distribution is a necessity for the best utilization
of grazing lands,

Industrial uses of water may be expected to increase 700 percent
{15,700 acre-feet) by 2020. This is based on an anticipated need for in-
creased industrial employment as well as on increased population. Al-
though it is not anticipated that high water-using industries will be es-
tablished, the construction of facilities such as the beryllium refining
plant near Lyndyll could invalidate the projections. Development of wa-
ter may be on a self-supplied basis, but purchase of water rights is more
probable. There may be an occasional need for community action te make
supplies available for promotion of new industries.

TARLE 66 .--Projected minfcipal, rural demestic, and fndustrial watoer fiversion gemgnds in the
Eewler River Basin

Teem nlre 160 i 980 i 2076 20206
!
: |
Munfcipal and rural dosestic i
Bally por caplta Gelfday I a6E ! ITh Wh
Atifoal Acro= et L2 Dy 13,610 | Lh, 090 15, BA0
Increage over pesyviouws 20 years Prroent ue7 11.7 12 .6
Industrial
Annunl Aere=feet 2,210 B 00 13,&70 LT AAG
Tnerease over pravioss 20 years Percent 26,0 ; 4%.% 32.7
Total Acte= et L&, 25060 L8, 00 !I Y7580 13, ran
i
Source;  Harlipe, Dr, Osmond L., & others, 1963, Use of water for munleclpat and indostrisl purposss,
Utah Counties 1360-61, Burean of Ecomemics and Buginega Research, Gollege of Sneiness, Univecsity of Drah,
Harlime, Dr. Osmomwd L., Frojection of water wicthdravala lotc munleipal and lodustrial uses.  Aucean of
Econnmics and Businpss Research, College of Business, Mnlvernity of Tenh,

Unpublished paper,

= 173 =




BELCREATION, FLSE AND WILDLELIFE
RECREATION

Recreational needs are based on projected demands to 1980, 2000,
and 2020 (Table 67). The need to provide for this expanding demand,
which will dincrease at least 8-fold by 2020, requires that water and
related land resources be evaluated for aesthetic suitability, accessi-
bility, and other factors which influence recreational and other uses.

A detailed study is needed which includes determination of water quality
improvement teo meet projected recreation demands. Projections indicate
that all water-based developments should include recreation,

Recreational opportunities exist at Otter Creek, Piute, Sevier
Bridge, and DMAD Reservoirs. Efforts should be made to provide shade,
enhance aesthetics, increase accessibility, and develop facilities at
these locations. Additional facilities are needed on the Markagunt and
Paunsaugunt Plateaus near the "pink cliffs." Also, improved roads
should be constructed to provide access to many desirable recreation
gites not now available to the public.

Skyline Drive in Sub-basin A is planned for expansion into a high
standard scenic drive. This will provide a connecting link from 1), §.
Highway 6 and 50 to Interstate 70 and will treat the traveler to many
scenic panoramas.

Interstate 70, now under constructiom, will follow Salina Canvon in
Sub-basin C, into Sevier Valley and up Clear Creek Canvon in Sub-basin D.
The Utah State Department of Highwavs has estimated tralfic along thisg
route will be 2,500 wvehicles a day by 1986. Many of these travelars will
be recreation visitors and facilities: to accommodate them are needed,

In order te meet the recreational demand expressed in Table 67, an
accelerated development program is needed. It will require that 104 new
development units and 37 replacement units be constructed each year by
1980. By the year 2000, development units and replacement units will in-
crease to 186 and 142 respectively; similar units needed and replaced
each year by 2020 are 200 and 328 respectively (Table 87, page 233).

On National Forest lands, present facilities provide approximately
one acre of recreation development for every 1,000 visitor-days use.
These developments include campgrounds, picnic sites, organization camps,
commercial public service sites, and summer homes on 730 acres. Applying
this same rate to the night and day visitor-days use indicates that by
2020, 7,141 acres in all ownerships will be required for exclusive rec-
reation use. By this date it is also likely that the present large
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proportion of dispersed recreation such as hunting and fishing will de-
crease and will be replaced by recreation oriented toward developad
sites. However, total hunting and fishing demand will increase.

FISH AND WILDLIFE

The aesthetic demand on fish and wildlife resources will increase as
population expands. Greater emphasis is needed in maintaining a variety
of wildlife as well as optimum numbers of popular game species. Improved
fish habitat is needed on 399 miles of stream classed as suitabla for
fish, and development of suitable fish habitat is needed on portions of
459 miles now classed unsuitable (Table 12, page 80).

Habitat for waterfowl is diminishing as land and water become more
intensively used and developed. There is a need to preserve and enhance
this resource in selected areas. Additional water developments are
neaded in drier areas to serve the needs of upland game birds and other
wildlife.

There is a need to improve deer herd management on damaged range to
allow recovery of this habitat and improve forage conditions. Deomestic
Livestock often compete with wildlife for available forage, and indirect-
ly they produce erosion and other envirommental changes which affect
wildlife. There is a need for additional coordination between these uses
of the resource.

Highway construction and other development of wildland areas limit
wildlife habitat, interfere with migration between summer and winter
ranges, and open new areas to an influx of people which may have a dis-
turbing affect on wildlife species. Wildlife and their needs should be
considered in all development and use of water and related land re-
Bources,

MAEEBERE GHATLTTY CONTEDOTL

Irrigation, domestic, industrial, recreation, assthetic, and fish
and wildlife water uses all require water quality protection and improve-
ment. Water gquality in the main stem of the Sevier River to Gunnison
Bend Reservoir needs to be maintained or improved to meet the standards
of Class "C" waters as defined by the State. Class "C'" waters are de-
fined as follows;
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Heavy sediment loads are typical of many streams. Note clear flow

entering from the right.
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Many potential fishing areas need treatment to provide suitable
habitat.
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Class "C!" Waters shall be so protected against controllable
pellution, including heat, as to be suitable at all times for
domestic water supplies which are treated before use by coag-
ulation, sedimentation, filtratien; and disinfection. Class
"C" waters shall be suitable without treatment for irrigation,
stock watering, propagation and perpetuation of fish, other
aquatic life, and wildlife, recreation (except swimming), as

a source of industrial supplies, and for other uses as may be
determined by the Boards. (24)

In order te meet the above standards, there is a need to locare
sources of contamination through a sampling and testing program and toe
reduce the bacteriologic count in the lower reaches of the river and in
several camals.

The quality of irrigation water needs to be improved. In most
areas, particularly where irrigation supplies are not obtained from res-
ervoir storage, the suspended sediment load should be reduced to prevent
detrimental effects on diversion works, canals, and fields.

It is difficult to precisely define the limits of concentrations of
dissolved solids ‘allowable in irrigationm water. Successful irrigation
enterprises exist along the lower reaches of the river where salt con-
centrations range from 1,000 te 2,000 milligrams per liter. This is pos-
sible because of extra water used for leaching salts., Increased demands
for irrigation water will require importatiom of high quality water to
maintain the dissolved solids concentration below 1,000 milligrams per
liter. Otherwise, the water available for consumptive vse downstream
from Salina will be reduced. Upstream concentrations are presently below
this amount.

ixisting limitations on recrearional developments and fishing habi-
tat are cften connected with impaired water guality. As the demand for
more outdoor facilities increase it will be imperative to improve the
waler quality in the larger storage reservoirs to make them more attrac-
tive for such uses as boating, water skiing, swimming and fishing. This
will require reduction of suspended sediment, dissolved solids, and bac-
teriologic pollution to acceptable lewvels.

Present and projected demands do not indicate a need for using sur-
face waters for domestic or industrial purposes. With the exception of
a few saline aquifers in the central and lower parts of the Basin, the
deep groundwater now used is of high quality and requires little precau-
tionary treatment. However, there is a need te protect these groundwater
supplies from pollution. Many of the existing systems are not approved
by the State. Some are provisionally approved pending system improve-
ment. Status at the end of 1965 is shown in Table 68. The four classi-
Fications used by the Utah State Division of Health are:
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Approved": (1) The system has no defects which misht result
in water contamination, (2) the required number of samples has
been submitted for bacteriologic analysis, (3) bacteriologic
quality of the water has met the requirements, and (4) opera-
tion reports (where reguired) have been submitted regularly.

"Provisionally Approved": (1) The supply has met all of the
requirements for an "Approved" rating, except for minor de-
fects in the process of correction.

"Not Approved": (1) Bacteriological quality of the water has
not met the requirements, or (2) the required number of water
samples has not been submitted regularly for bacteriologic an-
alysis, and (3) the system has defects not in the process of
being corrected, and (4) operation reports (where required)
have not been submitted regularly.

"Classification Pending": Related to "Not Approved" supplies
for which acceptable plans and timetable for improvements have
been submitted and aceepted. The plans must insure correction
of system deficiencies. The rating is continued, so long as
the planning improvements are completed on the agreed schedule

and until a suitable surveillance program is conducted, Follow-

ing the conclusion of the surveillance program, the system is
re-Tated.
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Classlitcation
SysLem County
Provistonnl Classification Wat
Approved approval prmding Appraved
Annabel la Seviler X
Antimony Garfield £
AUTOEE Revier X
Austin Sovier X
Burrville Sevier 4
Cannonville Garfiecld X
Lonterfield Sanpece X
Centeal Sevier b3
Chester Sanpato X
Circleville Plute X
Delta Millard b
Elsinore Sevier X
Ephraim Sanpete b
Fairview Sanpete X
Favetea Sanpete ks
Fountain Green Sanpers X
Freedom Sanpete i
:lenwaod Savier ® )
Gunniaon Ranpete ¥
Hateh Garfleld X
Holden Millard X
Joaeph Sevier "
Junction Piute X
Fingeton Piute X
Koosharem Sevier X
Leamingron Hillard W
Levan Juab X
Lynndy 1 Hillacd X
Manti Sanpete X
MaTyswale Fiute X
Mayfileld fanpets X
Honceoe Sevier X
Morond Sanpete X
ME, Fleasant Sanpete X
ik City Millard X
Pangulteh Garfiold x
fadmond Seviar X
RBichficld Sevier X
Salina Sevier ¥
Scipio Millard ®
Sevier Sevier X
Slpurd Sevier X
South Monroe Savier X
Spring City Sanpeta X
Starling Sanpete ¥
Tropile Garfield ®
Walea Sanpete X
Total 4 L4 = 25
Source: Ucah 3tate Division of Public Health.



CHAPTER VII

EXISTING WATER AND RELATED LAND
RESOURCE PROJECTS AND PROGRAMS

In this section, the existing water and related land resource proj-
ects and programs in the Sevier River Basin are described. The projects
are analyzed according to the contributions they are making, the level
of development they have attained, and the significance they have in
meeting projected needs. The specific areas covered include Watershed
Protection and Flood Prevention Projects; Scil Conservation District
pregrams; Conservation Operations programs; Cooperative State-Federal
Forestry programs; MNational Forest development and multiple-use programs;
other public lands; and State developments.

WATERSHED P
N

DR ECT 8 N & FLEen
PoR-ENE I ON

R
T FEROJELTS

Pleasant Creek and Mill Canyon-Sage Flat Watershed projects have
been completed and Monrce-Annabella is now under construction through
PL-566, the Watershed Protecticn and Flood Prevention Act. In additior,
local sponsors have submitted applications for nine additional projects.

Planning has been completed on one of these. (25} The authorized proj-
ects are described in the following paragraphs.

PLEASANT CREEK PROJECT

The Pleasant Creek Pilot Watershed Project in Watershed A-1 was in-
stalled on a perennial stream which experienced frequent flooding freom
high Intensity thunderstorms. The project provided land treatment for
soil stabilization and floodwater retention. Debris baszins remove the
remaining sediment load from floodwaters and provide flood routing ca-
pacity to control the size of flood peaks. Beénefits to Mt. Pleasant and
surrounding cultivated lands resulted from reduced floodwater and sedi-
ment damages, increased irrigation diversions, and improved watershed
conditions. An evaluation report on the effects of this prejgct has
been prepared. (16) '
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Mill Canyon floodwater and sediment control structure above Glenwood.,

Utah. SOIL CORSTRVATION SERVICE FHOTO R-Bad-4

Contour trenching on Pleasant Creek watershed project near Mt.
Ffec:sunf, Utah. U. 2. FOREST SEAVICE PHOTO, SAa1 = 8




MITL CANYON - SAGE FLAT PROJECT

The Mill Canyon-Sage Flat Project in Watershed D-3 inecluded land
treatment on the upper watershed for soil stabilization, improved for-
age production for livestock and wildlife habitat, and floodwater re-
tention. Structural measures included a floodwater and sediment con-
trol reservoir, floodwater channel, and minor irrigation svstem struc-
tures. The benefits are reduced floodwater and sediment damage in the
town of Glenwood and surrounding irrvigatéd area. This was the first
project completed under PL-5366 in the United States,

MONROE - ANNABELLA PROJECT

The Monroe-Annabella Watershed Project in Watershed D-4 is currenc-
ly under construction. Project features include land treatment and
structural measures in the upper watershed and the foothill area to re-
duce flood runoff, retard sediment movement, curb erosion, increase For-
age production, and protect utilities and urban property from floed dam-
age; on-farm land treatment and structural measures to conserve irriga-
tion water and improve the maintenance and productivity of irrigated
cropland; and agricultural water management structural measures to con-
trol and stabilize canal flow and reduce seepage losses.

S0 I L CONSEEVATION DISTRIET PREOGEAM S

The eight S0il Conservation Districts in the Basin--Delta, Juab,
Miilard County, Piute County, Sanpete County, Sevier County, Upper Se-
vier, and Canyonlands--all have progressive programs underway to pro-
vide proper conservation practices on private lands through cooperative
agreements with 2,842 of the 3,052 farm operators (1962). Through these
agreements, private landowners cobtain technieal assistance from the Soil
Conservation Service for application of conservation practices. Addi-
tional ‘activities include assistance to irrigation companies, drainage
districts, recreation groups, and rural communities. The U. S. Forest
Service and U. 8. Bureau of Land Management cooperate with the Districts
when public lands are Involyed in development programs.
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CONSERVATION OPERATIONS P EDGRAM

SOTL CONSERVATION SERVICE

The Conservation Operations program enables the Soil Conservation
Service to furnish technical assistance to Soil Conservation Districts
through PL-46 to facilitate soil and water conservation. There have
been a significant number of land treatment and dgricultural water man-
agement practices installed under this program. Table 69 lists three
common practices,

TABLE 6%9.--Land leveling, on-farm diteh lining, and canal lining
completed in Sevier River Basin

Sub=basin Land leveling On-farm ditch liniog Canal lining

Acres Miles Miles
M h, 000 35 45
B 41,0007 20 105
C 8,500 15 10
K 10,500 20 20

£ 500 Less than 5 2O 4
F 2,500 10 5
Total B9, 000 100 195

aDnes not include 6,000 acres of releveling.

In addition to these and many other conservation practices, sprink-
ler systems have been installed on 4,000 acres, 500 farm ponds have bheen
constructed, and about %0 irrigation water diversion structures in-

stalled.
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There are approximately 30 snow courses within and immediately ad-
jacent to the Basin which are presently being used in the Cooperative
Federal-State-Private Snow Survey program to forecast streamflow and
water supply conditions.

AGRICULTURAL STABILIZATION AND CONSERVATION SERVICE PROGRAM

The Agricultural Stabilization and Conservation Service provides
financial assistance for installing conservation practices to nearly
all farm and ranch units. The extent of the assistance in 1966 ig in-
dicated in Table 70.

TABLE 70.--Conservation practice cost sharing in Sevier River Basin
Counties, 1966

County Participants Cost sharing

Humbher Dollars

Garfield? 112 22 889
Millard" 404 109,863
Juabh?® 96 29.,349%
Piute 42 14,530
Sanpete 414 102,268
Sevier® 105 37.261
Total 1,163 316,205

aFigures for counties lying partly within the Basin include the
entire county,

- 187 =




PFARMERS HOME ADMINISTRATION

The Farmers Home Administration has contributed considerable finan-
cial ‘assistance and advice to residents of the Sevier River Basin. Cur-
rent loan participants and values are shown in Table 71.

TABLE 71.--FHA loan status, by county, Sevier River Basin, 1966

Beal estate Non-real
County loans Amount estate loans Amount
Humber Dollars Number Dollars

Garfield” 48 $1,082,006 134 51,317,075
Millard® 48 1,279,275 212 502,370
Juab? 9 205,145 32 137,280
Piute 20 450,806 21 104,287
Sanpete 117 2,578,573 260 851,738
Sevier® 61 1,408,273 110 390,136

Total 303 $7,004,078 7649 $3,302, 886

Fghers a county lies partly outside the Basin, figures are for the
entire county:

COODPERATIVE STATE - FEDERATL
FOQRESTRY PROGRAMS

The U. 5. Forest Service is responsible for leadership in coopera=-
tive forest management and protection on priwvate, State, and other non-
federal lands. Technical assistance and advice is provided through the
Utah State Forester and Utah State Extension Service.
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The State of Utah Forestry and Fire Control is responsible for fire
protection on State and private lands and for furnishing forestry assis-
tance to private landowners, Towns and counties have heen provided 27
military surplus firefighting units, and the State maintains two pumper
units. Fire protection and State cooperative firefighting units In each
county are listed in Table 72.

TABLE 72.--Cooperative fire protection by county, Sevier River Basin,

1965
County Area protected Fire fighting units
Acres Numbe

Juahb 336,000 &
Millard 56,000 4
Sanpete 342,000 8
Sevier 180,000 k]
Piute B7,000 1
Garfield 129,000 5

Total 1,170,000 27

Volunteer fire departments, sheriffs, privately-owned heavy equip-
ment, county and state road maintenance equipment, and other available
mappower and équipment are under agreement to assist in suppressing fires
when called upon by the State.

Two State Area Foresters are available te give private owners of
timbered land advice and help. Under the Clark-McNary program farmers
can purchase trees from the State Forestry nursery at Logan, Utah, to be
planted for windbreaks or other purposes.
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The Basin includes portions of four Natiomal Forests--Uinta, Manti-
LaSal, Fishlake and Dixie--containing 1,801,310 acres. Increased popula-
tion and economic expansion within Utah and neighboring states are in-
creasing the demand for resources and uses. They have increased the need
for multiple-use management to assure coordination of all resources.

On these lands, which yield over 80 percent of the tributary inflow,
producing optimum flows of water is a primary goal. In all acrivities.
the Forest Service strives to minifize erosion by maintaining vegetative
cover adequate to stabilize the soil. Ground cover has been improved
through grazing management, removing undesirable vegetation, and reseed-
ing to obtain a grass cover. Conteur trenching and other treatment in
many avreas helps stabilize the soil. Table 73 lists watershed improve-
ment work completed as of 1965 on National Forest lands.

Opportunities for recreation include gathering edible pinyon pine
nuts, huntipg, fishing, boating, camping, and sightseeing., Expanding
construction and management programs are designed to provide services
for a maximum number of people and to make their visits enjovable.

Forage is harvested by 21,411 cattle and 58,819 sheep, amounting to
88,472 and 38,585 AIM's, respectively, which represents a significant re-
source used by the agricultural industry.

Sawtimber from these lands supports the principal manufacturing in-
dustry in Sub-basins E and F. Other wood products harvested ineluda
pasts, poles, Christmas trees, and aspen bolts.

The U. S. Forest Service has the responsibility: for doing research
on forest and rangelands, This work is done both independently and in
cooperation with universities, states, and other Federal organizations.
This area is served by the Intermountain Forest and Range Experiment Sta-
tion with headquarters in Ogden, Utah. The Great Basin Research Statien
at Ephraim is the oldest Forest Service ressarch area in the United
States. Some of the earliest research on alpine watersheds and grazing
relationships was pioneered here.

OTHER PUBLIC LANDS AND DEVE LOPMENTS

The Bureau of Land Management administers the unreserved public do-
main land which has long produced wildlife and fish habitat, timber and
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Reseeding and contour terracing on the Dixie Mational Forest help

stabilize soil

+ improve grazing and reduce flood damage.
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other wood products, water, recreation, minerals, and grazing, These
lands are protected from fire, insects, and erosion and are managed to
provide the best combination of all uses that will provide maximum bene-
fits. These lands are classified for retention in public ownership or
for disposal te either private individuals or other govermment agencies.

Improved watershed conditions have largely been accomplished by re-
placing pinyon-juniper and sagebrush with grass cover to provide better
soil protection and improved grazing. Undesirable vegetation on 12,160
acres has been removed and the area resceded with range grasses. Pinyon-
juniper has been removed on 3,850 acres to allow growth of native prasses
without reseeding,

Two areas administered by the National Park Service, Bryce Canyon
Natignal Park and Cedar Breaks National Monument, lie partially within
the Basin and annually attract thousands of visitors, thus adding to
the Basin's economy. The primary management goals for these two areas
of unique matural beauty--their towers, eliffs, and escarpments formed
by the ercsion of the white and red layers of the Wasatch formation--are
to preserve their beauty and associated plant and animal life, and te
provide interpretative services and facilities for the convenience and
safety of the tourists.

The Corps of Engineers has authority under the Flood Control Act of
1938 to investigate the flood and Telated water resource problems on
streams such as the Sevier Rivetr. Investigations under this authority
led to the construction of channel tmprovements for 14 wiles on the
Sevier River from Salina downstream. These improvements, which were
completed in 1951, congisted of widening, realigning, and leveling chan-
nels, and replacing two diversion structures. 1In addition, snagging and
clearing and other emergency flood control work amounting to $48,000 has
been completed through 1968. A summary flood plain report is scheduled
for completion in 1971,

STATE DEVELDO FPMENTS

The Division of Water Resources under autharity of Title 73, Utah
Code, makes studies, investigations, and plans for the development and
utilization of water rescurces to assist the local people and for the
best interest of the State, either separately or in cooperation with
other agencies. They have provided significant contributions through
financial and technical assistance to mAnY water congervation projecks.
Development of a State Water Plan is now underway and is scheduled for
completion by 1970.
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The Division of Parks and Recreation has establishied Stare boating
parks at Piute Reservoir, Otter Cresk Reservoir, Palisades Lake, and
Sevier Bridge BReservoir. Boat launching, picnicking, and restroom fac-
ilities are provided.

The Division of Fish and Came operates fish hatcheries at Fountain
Green, Glenwood. and on Mammoth Creek near Hatch. They also manage a
waterfowl refuge at Clear Lake.

Large blacks of land in Watersheds A-4, C-3, and B-6 are managed by
the Division of Fish and Game to provide winter habitat for deer. On
much of this area, pinyon-juniper has been cabled and the atea seeded
to grasses and browse plants to provide more desirable forage. On some
State lands, improvement work was completed by the Forest Service under
provisions of the Granger-Thye Act.

Other State lands are administered by the State Land Board and are
in scattered tracts, These lands are managed to previde.a maximum mone-
tary return and are commonly leased to private individuals for grazing
or other PUTDOSES .
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The cooperative snow survey program furnishes water supply information.
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State agencies provide fire protection on state and private lands,
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CHAPTER VIII

WATER AND RELATED LAND RESOURCE
DEVELOPMENT POTENTIAL

In this section, the Sevier River Basin's capability of supplying
water and related land resource developments is described. The Basin's
physical potential for development is discussed, not in terms of speci-
fic projects or programs, but in terms of meeting identifiable needs and
appropriate problems. The general categories involved include the avail-
ability of land and water; channel improvements; irrigation system and
water management Improvements; recreational developments; fish and wild-
life developments; water quality control; and associated land treatment
and adjustments,

AVAILABILITY OF LAKD

There are 250,000 acres of irrigable landl in the Sevier River Basin
which are not now cultivated mainly because of insufficient water sup-
plies (Table 74). Limited areas within the total 250,000 acres have soil
or topographic limitations which categorize them as marginal rotated
cropland. These particular areas can be used feasibly #s semipermanent
pasture. Of the total irrigable land, 70,000 acres lie below established
irrigation systems. In view of current water shortages and irrigation
system construction costs, it is not feasible to develop large areas of
the other 180,000 acres. Smaller areas, however, could be developed hy
drilling irrigation wells or by enlarging and extending existing svstems.

There are 241,000 acres of wetlands which should be considered as
potential for development. These aredas are classified as follows:
24,200 acres of irrigated nonrotated cropland; 106,100 acres of nonirri-
gated nonrotated cropland; and 110,700 acres of noncropped phreatophytes.

About 110,000 acres of nonrotated cropland and 70,000 acres of non-
cropped phreatophytes can be converted to rotation cropland and improved
pastures to provide greater economic returns. Some of the wetter phrea-
tophyte areas, however,; provide excellent waterfowl habitat and add to
the aesthetics of these areas. Consideration should be given to this
use before these lands are drained.

llrrigable lands are defined as lands capable of heing irrisated by
any methed and for which irrigation will enhance crop production.
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TABLE 74 .--Addirional irrigable land available for potential development,
Sevier River Basin

Irrigable land
Sub-basin Wetlands Total
Under presant Above present
Systems systems Total

Acres | Acves | Acres |  Acres | Acres
4 11,550 21,700 33,250 44,600 77,850
B 45,370 140,520 185,890 139,700 | 325,590

C 4, B4l 2,430 7,270 20,900 28,170

I 1,530 4,510 6,040 16,500 22,540

E 4,300 Negligible 4,300 10,000 14,300
F 1,950 11,230 13,240 9,300 22,540
Total 69,540 L8, 450 249,990 241,000 | 490,990

The potential of the Basin area which is not adapted to irrigation
lies in its vast space, its mineral wealth, and its ability to better
accommodate existing uses such as grazing, providing fish and wildlife
habitat, harvesting wood products, and recreation. 1In the future, cul-
tural developments associated with the needs of a rapidly expanding pop-
ulation, such as transportation and communications facilities, should
occupy the wildland area more than at present so existing croplands can
be reserved for needed production of foed. Higher watershed areas have
the potential to be developed for maximum production of goods and faci-
lities with increasing emphasis on outdoor recreation. Technological
innovation will assist in development of these resources. This expandad
technology is already evident from the relatively insignificant use of
guzzlers for collection of livestock water to the anticipated importa-
tion of water from other basins.
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AVATLABILITY OF WATEER

All of the water resources are now appropriated so water for po-
tential development must be converted from an existing use or imported.
Means of importing new water, or its availability are beyend the scope
of this investigation; however, projects such as the 1. S. Bureau of
Reclamation's importation of water through the Central Utah Project re-
presents a means of further developing the resources. The initial phase
which is under comstruction, will deliver about 30,000 acre-feet of wa-
ter to Sevier Bridge Reservoir.

WATER-USE CONVERSION

Some water used for producing rotated crops, wet meadows, and non-
cropped phreatophytes along with that used on higher watersheds could
increase returns through higher-use efficiencies. The average irriga-
tion efticiency of 32 percent could be increased resulting in better
utilization of irrigation water.

Water now consumptively used in the wetlands by phreatophytic plants
is available for development. The maximum or desirable limits to which
this water could be salvaged has not been established. Estimates indi-
cate that large-scale projects could salvage up to three-fourths of the
water, other than precipitation, consumed in the wetlands. Table 75
indicates water salvage possibilities.

TABLE 75.--Potential zonual water salvage from wetlands by sub-basin,
Sevier River Basin

Sub-basin Salvage potential

Acre-feet
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UNDERGROUND RESERVOIRS

Underground reservoirs are not utilized at their greatest potential.
They should be regulated so that water could be withdrawn during dry
years and recharged during wet years. If just 10 percent of the storage
capacity of 9 major underground reservoirs were used for raegulation, the
velumes shown in Table 76 would be available. Sufficient control is nec-
essary to assure a stable supply over long periods of time.

TABLE 76.--Management potential of underground reserveirs,
Sevier River Basin

: Estimated Management

Heservoirs storage potential®
Acre-feet Acre-feet
Grass Vallevy (5) 150,000 15,000
Johns Valley (5) 90,000 9,000
Panguitch Valley (5) 570,000 57,000
Circle Valley (5) 210,000 21,000
Sevier-Sigurd (28) 800,000 80,000
Aurora-Redmond (28) 200,000 20,000
Bedmond=-Gunnizon (28) 150,000 15,000
Gunnison-Sevier Bridge (28) 300,000 30,000
Sanpete Valley ( 3) 3,000,000 300,000
Total 5,470,000 547,000

“Management potential is based on an estimated 10 percent use of
groundwater reservoirs.
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In areas where saline groundwater influences vegetative growth,
control of the water table is a necessity as well as a potential im-
provement, By providing proper inflow-outflow relationships and lower-
ing the water table, it is possible to convert arveas of salt concentra-
tion inte productive croplands. This is partienlarly true in the Delta
area.

SURFACE RESERVOIR STORAGE

Otter Creek, Piute, and Sevier Bridge Reservoirs have unused capac-
ity available to store water obtained from water salvage projects or im-
portation, Table 77 lists the average unused storage capacity in these
reservoirs together with the unused storage capacity which could be ex-
pected 2 years ocut of 10,

TABLE 77.--Unused storage capacity in thres major reservoirs,
Sevier River Basin

Unused storage

Reservoir
Average 2 years out of 10
Acre=feec Acre=feet
Otter Creek 16,000 2,000
Piute 24,000 2,000
Sevier Bridge 110,000 318,000
Total 150,000 42,000

There are many sites where new reservoirs should be bullt or exist-
ing reservoirs enlarged to provide needed water storage capacity for
full development of the water and related land resources (Table 78).
Reservolrs developed primarily for irrigation purpeses should also pro-
vide recreation, floodwater detention and sediment storage.
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CHANNEL IMPROVEMENT

stream channels may be improved by excavation to provide drainage
of high water table areas. There is potential for improvement of tri-
butary channels to reduce transmission losses and route flash floods
through cultivated areas.

Channel improvements in the following areas would lower the water
tables, prevent erosion, and allow an increased crop production poten-
tial: Portions of the San Pitch River in Sub-basin A5 portions of the
Sevier River in Watersheds B-5 and 7, C-1, 2, and 3; D=1 and 2, and
F-1, 2, and 3; and portidns of the East Fork of the Sevier River in
Watershed E-3.

Channel improvement potential areas for flocdwater and transmission
control are: Sub-basin A--Cottonwood Creek, Ephraim Creek: Sub-basin B--
Round Valley Creek, Fool Creek, Wild Goose Creek: Sub-basin C--Maple
Creek, Willew Creek; Sub-basin D--Willow Creek, Cottonwood Creek, Flat
Canyon, Peterson Creek, Monroe Creek; Sub-basin E--Water Canyon, Hender-
son Canyon; Sub-basin F--Panguitch Creek.

IRRIGATION SYSTEM AND WATER
MANAGEMERT TMPROVEMENTS

One of the foremost potentials for overcoming the limited avail-
ability of water lies in improving the efficiency of water use: This
should be considered in two parts--delivery systems and on-farm effi-
ciencies.

Delivery systems can be upgraded by canal lining threugh high-loss
areas, using more efficient diversion structures; and creating more ef-
fective measurement and management controls. The consolidation of par-
allel canal systems through the merging of irrigation companies is an-
other of the significant development potentials. The present average
loss of 4.5 percent per mile could be reduced to half this amount.

Irrigation practices on individual farms probably have more poten-
tial for better water use and management than any other practice. There
especially is a potential for hetter management and regulation of water
applied on individual fields,

Ditch lining and land leveling can increase on-farm irrigation ef-
ficiency as much as 25-30 percent when properly designed. Furrow and
corrugation systems can attain efficiencies of 50-70 percent, while
basins, level and graded borders, and sprinklers can raise efficiencies
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to B0-80 percent. This indicates that the average on-farm efficiency
can be raised from the present 45 percent to at least &0 percent.

————
[t 4

If the overall-use efficiency of diverted water were increased about
1D percent, the present deficit of nearly 78,000 acre-feet on irrigated
lands would be nonexistent,

=
RECREATIONAL DEVELDEMENT I:

Recent developments such as improved highways, mobile population,
more leisure time, and larger personal income, all combine to create 3
potential demand for expanded recreational development.

Specific areas of greatest recreation potentisl are: The Skyline g
Drive in Sub-basin A areas near Interstate Highway 70 in 3$alina Canyon,
Sevier Valley, and Clear Creek in Sub-basins C and D; and the unique ero- I'
sional and geologic areas known as the "pink cliffs" on the south edge i

of the Markagunt and Paunsaugunt Plateaus in Sub-basins FE and F. The de-
velopment of youth camps and vacatien ranches and farms providing tural ¥
living experiences for urban residents also have potential. i

With limited development, the large wildland area lends itself read-
ily te dispersed types of recreation such as hiking, riding, hunting,
fishing, picnicking, camping, and sightseeing. Better access to many L
scenic areas now difficult te reach and improved water quality to make
major reservoirs mere :suitable for fishing and other réecreational uses
have potential. New developments are limited by lack of demand, and in
some cases, lack of water suitable for culinary use in campgrounds and
other facilities:

Recreation facilities on public lands are being expanded. On Na- Sy
tional Forest lands, a recent survey (22} indicates, there are ample po=
tential recreation sites available to meet demands heyond the year 2020,

Water and land resources are also avyailable for cutdoor recreation

development on private land and these developments will probably become
feasible as future recreation demands increase.

FIES&R AND: WILDLITFE DEVELOPMENT S

The potential development of fish habitat is directly related to
improved water quality and stream channel stabilization. Many of the
perennial tributary streams could provide good fishing if related land

- 206 -




pee—

and water problems are solved. Some reservoirs, because aof heavy water
drawdown during the irrigation season, reduce the water level to a point
incapable of sustaining fish. This problem could be solved by purchas-

ing water rights sufficient to maintain a minimum storage lewvel at which
fish could surviwve,

Conservation recreation pools should be purchased in Otter Cresk,
Koosharem, Tropic, Piute, Gunnison, Sevier Bridge and DMAD Reservoirs
as well as in any new reservoirs constructed. There is a potential to
rehabilitate some lakes with a fish poisening program.

Improvement of big-game habitat is dependent on better forage con-
ditions. On many areas, pinyon-juniper has been removed by chaining
and preferred browse species such as bitterbrush and fourwing salthush

are planted along with a grass cover to stabilize the soil. There is

a potential for expanding these programs. Management of big game and
domestic livestock for proper use of forage will also maintain and im-
prove the habitac.

A potential exists to enhance the habitat fer all animals in the
biological community. For example, mourning dove, chukar, and other
desert wildlife habitat can be improved by developing water in arid
areas. Because of the aesthetic and economic values related to it,
however, big-game management has been emphasized while other species
of wildlife have been ignored. Many people may obtain as much enjoy-
ment from seeing a porcupine at close range as a hunter does viewing
deer through the sights of his rifle. Unique wildlife species such as
rock rabbits and flving squirrels along with fur-bearers like beaver
and muskrats should be maintained. The enhancement of all wildlife hab-
itat for those who wish to observe and photograph these animals will
have an Increasing potential,

Although grazing, cultivation and other land uses have greatly re-
duced the habitat of fish, big game, and waterfowl, they have enhanced
the habitat for pheasants. Generally, fish and wildlife habitat is dim-
inished in proportion to the intensity of occupation and development of
the land. The value of these resources must be considered in light of
econgmic and soclal values of orther uses.

In these streams where dams and diversions for irrigation have re-
duced the water level and subsequently impaired the fish habitat, low
flow augmentation should be considered to restore the habitat te some
measure of its former value.
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WATER QUALITY CONTROL

Two major water quality problems are excessive amounts of sediment
and dissolved solids. The sediment load carried in the streams could be
significantly reduced by improving vegetal cover in areas subject Lo &ro-
sion and by installing sediment contrel devices. The potential for com-
plete control of sediment is impossible in areas such as Red Canyon in
Watershed F-2, and Flat, Cottonwood, and Willew Creek Canyons in Water-
shed D-1 where establishment of an adequate vegetal cover is limitad by
soils, topography, and precipitation.

Opportunities for reducing quantities of dissolved solids are lim-
ited. When water comes in contact with the salt bearing Arapien shale
in the Central Sevier area, it carries large quantities of these solids
to the river. Lost Creek in Sevier County contributes up to 100 tons of
salt per day during times when flows are from 0.1 to 1.5 c¢.f.s. This oc-
curs at a time when the Sevier River above Lost Creek is also carrying
about 100 tons of salt per day with flows of approximately 30 c.f.s,
However, during times of low flow when the salt concentration is the
highest, the flow of Lost Creek below diversions could be diverted into
evaporation basins instead of adding its heavy salt load to the river.

Extensive irrigation developments contribute return flows to be used
and reused as the Sevier makes its way downstream. With each rediver-
sion, additional amounts of dissolved solids are leached from the soil
and returned to the river. This salt problem is aggravated because there
is so little water for leaching in the last irrigated areas along the
Trilver.

Importation of high quality water probably offers the best opportun-
ity to dilute theé dissolved salt concentration of the river water. The
addition of 30,000 acre-feet annually from the Central Utah Praoject would
reduce the average salt concentration in Sevier Bridge Reservoir from
1700 mg/1 to 1300 mg/l.

Biological contamination should be reduced to a nonhazardous level.
Tighter controls and improved means of treatment and disposal of organic
materials should be sought so that pollution emanating from such places
as headwaters, sewage treatment plants, septic tanks, and harnyards and
corrals can be contrelled.
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In the water yielding areas, there is a potemtial for increasing
the quality and quantity of runoff and possibly for extending stream-
flows into the drier summer months through the use of land treatment and
vegetative adjustments which include contour trenching and furrowing,
establishing better protective ground cover through vegetative type con-
version, and stabilizing stream channels.

The Forest Service has recently established a barometer watershed
program to determine how land use and treatment measures influence the
water resource. Through the aid of a computer program, a given activity
on land in other watersheds can be correlated with a barometer watershed
and evaluated in relation to the water resource. This study has a poten-
tial to help determine which combined land uses and treatments will pro-
duce a greater yield of higher quality water and any associated changes
in the timing of rumoff,
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CHAPTER IX
OPPORTUNITIES FOR DEVELOPMENT

The study operated within the framework of existing programs, poli-
cies, and developments. Without these limitations, additional opportuni-
ties exist for complete development of the water and related land re-
sources. This will require, however, more flexibility regarding ewist-
ing developments, established water rights, and industrial policies.
Coordination between the local people and assisting organizations con-
cerned with the development of the rescurces is imperative.

BEOTENTIAEL BEL-566 PEDIECTS

There are many opportunities in the Sevier River Basin for PL-566
projects to solve watershed problems. Of the 35 watersheds in the Basin,
there are 25 which have possibilities for this kind of project, and of
these, 14 show feasibility for construction within the next 10 to 15
Yeadars,

The impact of these projects will include inereased economic re-
turns and conservation of natural resources. Bconomically, benefits be-
gin to accrue as soon as project operations start as a result of expen-
ditures for structural measures. After completion, there will he bene-
fits accruing into the future. These projects enhance and conserve the
landscape and provide recreational facilities and other benefits in the
rural areas.

Four main elements contribute to the feasibility of PL-566 projects
in the Sevier River Basin. They include: (1)} Frevention of floodwater
and sediment damage with the benefits exceeding the cost of the preven-
tative measures, (2) increased efficiency of irrigation systems and on-
tarm operations and maintenance, {3) reduction of irrigation water
shortages, (4) reduction of drainage problems in conjunction with land
reclamation and water salvage.

There are also several conditions which limit the feasibility of
these projects. These include: (1) Minor flood and sediment damage
with the cost of control exceeding the benefits, (2) problems which
can be solved by local group action or currént programs better than by
installation of PL-566 programs, (3) legal or institutional restraints
or limited availability of water, (4) a2 limited population or number
of farm units within the area, (5) adverse repercussions, primarily
through reduced return flow, outside the watershed houndacy,
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There are also several things which could influence either favor-
ably or unfavorably the feasibility of these projects. They include:
(1) The importation of water iato the Basin, (2) a change in the present
legal constraints concerning water rights or interpretation; (3) a change
in administrative interpretation of PL-566 to allew more flexibility in
agricultural water management portions of a project; (4) Basin-wide pro-
ject coordination to provide measures that will offset downstream impacts

or permit purchase and exchange of water rights, (5) conflicts between
alternative resource uses.

The major portion of the potential project area is within public
ownership. The Forest Service and Bureau of Land Management, who admin-
ister these lands, will play an important role in the development of the

projects and in the improvement of watershed conditions through land
treatmant.

A brief discussion of the watershed area, problems, improvement mea-
sures, feasibility, and impacts of those projects needed and most likely
to develop in the next 10-15 years follows., Map 14 and Table 79 show the
location and feasibility of these projects. A more detailed discussion
is found in the Watershed Investigation Reports Appendix. Table BD lists
the opportunities for structural measures in all watersheds.

WATERSHED A-1, NORTH SANPETE

Watershed A-1 is located in Sanpete County and contains 210,500
acres including 58,900 acres in the Manti-LaSal National Forest. Prob-
lems include a deficient and erratic irrigation water supply, flood and
sediment damage, inadequate drainage, and lack of recreation facilities.

This project would include agricultural water management, flood pro-
tection, sediment and erosion control, and fish and wildlife and munici-
pal water supply developments. The project includes a 17,500 acre-foor
capacity reservoir of which 15,000 acre-feet are for irrigation; 2,425
dcre-feet are for fishery, and 75 acre-feet are for sediment; 20 wells
yielding a total of 3,700 acre-feet annually) a waterfowl-management
area; and a small fishery.

The people are organized and a work plan has been formulated. How-
ever, restraints involving water rights will require resolution hefore

action continues. The proposed projects will have no affect on down-
Stream water rights.
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WATERSHED 4-2, FOUNTAIN GREEN

Watershed A-2 is located in Sanpete and Juab Counties and contains
103,200 acres, of which 10,521 acres are in the Uinra National Forest.
The primary problem is an irrigation water shortage. There is an aver-
age root zone deficit of 5,100 acre-feet--one-fourth of the total potens=
tial consumptive use. Minor flood damage has occurred near the mouth of
several of the drainages.

The program consists of flood protecticn, land treatment, water sal-
vage, and irrigation and recreation development. Project features in-
clude a reservoir with storage capacity of 1,055 acre-feet for irrigation
water, 405 acre-feet for sediment, and 370 acre-feet for recreation: ap-
proximately 21 miles of canal lining; 3 miles of pipelines: and 50 irri-
gation wells to provide 3,040 acre-feet of irrigation water available at
the crop root zone. A program with these features will affect the down-
stream river flow and will require concurrent planning with projects in
Watersheds A-3 and A-4 to protect these water users,

WATERSHED A-3, EPHRATM

Watershed A-3; located in Sanpete County, contains 59,100 acres, of
which 26,750 acres are in the Manti-LaSal National Forest. The primary
problems are sediment damage and irrigation water shortages--there is an
average root zone deficit of 3,070 acre-feet, Damage from recent Flood-
ing is minor; however, the upstream watershed is severely eroded.

A program of land treatment, irrigation svstem improvement, and sed-
iment-control construction is feasible. The project measures include 75
miles of canal lining and approximately 10 irrigation wells to furnish
1,800 acre-feet of crop root zone water. This program will affect down-
stream river flow and require planning with Watersheds A-2 and A-4.

WATERSHED A-4, MANTI

Watershed A-4 is located in Sanpete County and contains 73,700 acres
of which 21,720 acres are in the Manti-LaSal National Forest. The pri-
mary problem is a shortage of irrigation water. There is an average root
zone deficit of 1,830 acre-feet. Although tecent flood damage has been
minor, a low frequency, heavy flood damage threat exists and sediment
problems will increase the irrigation water deficit and the irrigation
systems maintenance costs.
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There is an opportunity for a project including sediment control,
land treatment, water development for irrigation, and recrestion, The
major features include one debris basin to provide 260 Here-fest of sed-
iment storage and 50 acre-feet of recreatien storage: one campground de-
velopment; 11 miles of canal lining; and approximately 10 irrigation
wells to provide 1,800 acre-feet of crop root zone water. A program with
these features will affect the downstream river flow.

The local people have applied for planning assistance,

WATERSHEDS B-1 AND B-2, LEVAN

Watersheds B-1 and B-2, which are located in Juab and Sanpete Coun-
ties, were planned as one project. The project contains 142,800 acres
of which 33,790 acres are in the Uinta National Forest. The primary
problems are water shortages and floodwateér and sediment damages. An-
nually, there 1s direct flood damage of $2,000 and sediment damage of
$7,600. The upper watershed contributes between 15 and 24 acre-feet of
sediment per year. Irrigation water supplies are inadequate about two-
thirds of the time. The average annual shortage is about 4 600 acre-
feet of root zone soil moisture.

The preject will include flood and sediment ceontrel, land treatment,
and water development for irrigation and recreation. A water-salvage
project centered around Juab Lake (Chicken Creek) Reservoir will be nee-
essary to protect water rights of downstream users. The project's pos-
sible features include three reservoirs for storage of 1,230 acre-feat
of irrigation water, 665 acre-feet of floodwater and sediment, and 925
acre-feet and 65 surface area dcres for recreation; 16 miles of ¢anal
lining; 14 miles of pipelines; approximately 27 irrigation wells to sup-
ply 20,000 acre-feet of water; and 3 campground developments.

Importation of irrigation water will play an important role in de-
velopment of the area.

WATERSHED B-4, SCIPIO

Located in Millard, Sanpete, and Sevier Counties, Watershed B-4 con-
tains 102,900 acres of which 32,180 acres dare inm the Fishlake Natianal
Forest.

A shortage of irrigation water is the major problem, Supplies are
inadequate 9 out of 10 vears and there is an average annual shortage of
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3,330 acre-feet. This results from high losses in the irrigation dis-
tribution system and high use of water in the reservoir area. Low on-
farm irrigation efficiencies are also a contributing factor. Only 3,010
acre-feet of the 19,440 acre-feet average vield above the reservoir are
consumptively used by irrigated crops in the watershed.

A project would include land treatment and water development for ir-
rigation and recreation. A water salvage project in the Scipio Lake Res-
ervolr area and construction of a new reservoir nearer Scipio will make
more water available for irrigation and overcome detrimental dewnstream
effects, Specific project features include one reserveir to provide
5,040 acre-feet of irrigation water storage and 110 acre-feet of récres-
tion storage with 18 surface acres; 35 miles of canal lining: 4 miles of
pipelines for drains; and 1 campground for recreation.

The leocal people have expressed their interest by applying for plan-
ning assistance through the PL-566 program.

WATERSHED C-5, SALTNA CREEK

Watershed C-5 is located in Sevier County and contains 199,000 acres
of which 145,700 acres are in the Fishlake National Forest. The primacy
problem within the area is sediment control. Soil, streambank, and chan-
nel erosion is a major problem in areas historically barren of sufficient
vegetation to prevent it. The average sediment rate for the upstream
watershed is 0.46 acre-feet per square mile with some areas exceeding 0.7
acre-feet per square mile. The annual direct floodwater and sediment
damages are $1,650 and 539,890, respectively.

Irrigation water supply studies indicate shortages can he expected
at least 20 percent of the time. Sediment buildup in irrigation distri-
bution systems contributes to these shortages.

There is an opportunity for a project including land treatment; ir-
rigation water storage, sediment and flood contreol, and recreation. The
features include four reservoirs te provide regulatory sterage for 500
acre-feet of irrigation water, 9,790 acre-feet of sediment, 690 acre-feet
of water with 120 surface acres of water for recreation, and 3 camp-
grounds. When Interstate Highway I-70 through Salina Canyon is com-
pleted, it will provide easy access to recreational and roadside rest
facilities comstructed in conjunction with Reservoir €5-8, all within 3
mile of the city of Salina.

The local people have filed a watershed application for planning as-
sistance,
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WATERSHED D=1, RICHFIELD

Watershed D-1 is located in Sevier County and contains 135,600
acres; 65,584 acres are within the Fishlake National Forest. The pri-
mary problems of the area are flash flooding and irrigation water def-
icits. The average root zone water shortage is approximately 4,200

acre-feet, The present average annual flood and sediment damage is es-
timated at $37,450.

The project opportunities include land treatment, floodwater diver-
sions, channel and irrigation system improvement, and irrigation water
development, The features are two debris basins with a sediment storage
vapacity of 3,110 acre-feet, consolidation of several irrigation compan-
ies with one canal, and 72 miles of canal lining. An important factor
in formulating a project will be construction of Interstate Highway I-70
which will traverse the watershed. TIts locatien in relation te rhe

flood-yielding canyons will have a definite influence on program fea-
tures.

The local people are now compiling data te file an application for
planning assistance.

WATERSHEDS D-2 AND D-3, GLENWOOD

Watersheds D-2 and D-3, located in Sevier County, were planned as
one project. The project contained 73,800 acres—-12,565 acres in the
Fishlake National Forest and 37,775 acres of land administered by the
Bureau of Land Management.

The area's primary problems are erosion control and agricultural
water management. Peterson Creek contributed 6.7 acre-feet of sediment
annually teo Rocky Ford Reservoir. Total entrapment rate averages 26.5
acre-feet a year. The irrigated areas need accelerated management prac-
tices to Increase their efficiencies. The watershed has an irrigation
water deficit of 7B acre-feet per vear. There aré 400 acres of wetlands
needing drainage. Project features include converting 275 acres of the
wetlands to rotated eropland.

A program including sediment-erosion control, water salvage, land
Ereatment, agricultural water management, wetland conversion; and rec-
reation development would be feasible. Project features would include
77,000 feet of pipeline for sprinkler systems.

Other possibilities include development of additional water for
the Utah State Fish Hatchery near Glenwood and additional recreational
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facilities at Big Lake. The Mill Canyon-Sage Flat Watershed Project has
been completed on part of this area. There are possibilities for water
salvage through drainage of the wetland areas. This would provide sup-
plementary water available to downstream users. If this feature is in-

cluded, it will require coordination with any work planned for Watershed
P=T,

WATERSHED E-5, TROPIC

Watershed E-5 in Garfield County contains 145,700 acres of which
20,520 acres are in Bryce Canyon National Park and 90,170 acres are in
Dixie National Forest. The primary problem in the watershed is irriga-
tion water deficiency. Supplies are critically short with an average
consumptive-uze deficit of 1,570 acre-feet on 3,200 irrigated acres.
Two years in ten this shortage will appreach 4,000 acre-feet. TFactors
which contribute to this problem are the reduced capacity of Tropic Res-
ervoir through sedimentation, excessive losses in some sections of the
canal systems, and low on-farm irrigation efficiencies. Most irrigated
lands need leveling or installation of sprinkler systems to overcome the
effects of uneven and rough topography.

Erosion and sediment problems have occurred throughout the area and
most noncultivated areas need land Lreatment. Sediment picked up by the
Tropic and East Fork Canal through the geologic erosion areas of the
Maticnal Park posés a major problem.

There is an opportunity for a project including land treatment, wa-
ter development for irrigation; and sediment control. The project's
main features would be increased reserveoir storage for 400 acre-feet of
irrigation water and sediment storage; 4 miles of canal lining; and 1,700
feet of pipeline.

The local people have made application for planning assistance under
the PL-565 program.

WATERSHED F-1, CIRCLEVILLE

Watershed F-1 is located In Piute and Garfield Counties. It con=-
tains 92,900 acres of which 41,133 are within the boundaries of the
Fishlake and Dixie National Forests. Its primary problem is an inade-
quate supply of irrigation water. Half the time water supplies are nat
sufficient to supply presently irripated cropland and water shortages
approach 3,000 acre-feet some years. The water deficit 8 out of 10
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years is 480 acre-feet. There are 3,400 acres of wetlands that could
be improved to provide higher returns.

The project would include land treatment, irrigation system im-
provement, and irvigation water development. The main features would
be 15 miles of canal lining, 8 miles of pipelines, and 5 irrigation
wells to provide 6,000 acre-feet of water. Salvage of water from the
wetlands would offset any downstream effects.

WATERSHED F-3, PANGUITCH CREEE

Watershed F-3 is located in Garfield and Iron Counties and contains
139,500 acres of which 92,602 acres are within the Dixie National Forest.
The primary problem is regulation of flood and irrigation waters. The
daverage annual flood damage is §4,300. Loss of irripation water through
canal breaks caused by summer floods and ice problems caused by overtop-
ping of channels during winter freezes costs an additional $3,000 anmual-
ly with water losses averaging 200 acre-feet per year. There are ero-

sion-problem areas in the upper watershed which contribute sediment and
flood runoff.

There is an oppertunity for a project including floodwater and sedi-
ment control, land treatment, and recreation and irrigation water devel-
opment. The main features would be a reservoir with storage for 75 acre-
feet of irrigation water, 225 acre-feet of floodwater, 50 acre-feast of
sediment, and 150 acre-feet with 17 surface acres for recreation; 2 miles
of flood channel through Panguitch City; and 18 miles of canal lining and
1 recreation development.

The local people have made application for planning assistance in
the Three-Mile Creek-Panguitch area which includes 96,080 acres of this
watershed,

LAND TREATMENT U:NDER H E

T CO-N
CPERATION PROGRAM (PL-

SERVATION
46 )

Many of the problems in those areas where PL-566 project action
cannot be used, can be overcome by the current program of the Soil Con-
gservation Service. This program includes implementation of off-farm
land treatment programs along with an-farm work through Soil Conserva-
tion District programs and related authorities. In areas where there
are potentially feasible PL-566 watershed projects, there is the oppor-
tunity to accelerate these programs when these projects are authorized.
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There are 172,000 acres of the 260,730 acres of irrigated cropland
where leveling or sprinkler systems are recommended. Sprinkler systems
are especially recommended on 10,000 acres because of shallow topsoils
or steep slopes. There is the opportunity to install ditch lining to
serve 156,000 acres. Land treatment opportunities are listed by sub-
basin in Table B1.

TABLE 81.--On-farm land treatment opportunities,? Sevier River Basin

Land leveling

Sub-basin ar Sprinkler systems On-farm
sprinkler systems recommeanded ditch lining
Aeres Acres Acres served

A 46,500 === 38,000

B 45,500 2,000 36,000

C 29,500 === 36,000

D 26,000 1,000 29000

E 4,000 3,000 6., 000

F 10,500 4,000 11,000

Total 162,000 10,000 156,000

8Total acres indicated may not agree with economic analvsis be-
cause of availability of data at the time that analysis was made.

Many diversion structures are needed, particularly on smaller tri-
butary streams. Opportunities exist to improve the distribution of ir-
rigation water by installing measuring devices on ungaged tiver and tri-
bhutary diversions and on individual farm headgates, and en storage and
regulatory reservelrs.

There are opportunities for increasing fish and wildlife popula-

tions and habitat, including stocking of farm ponds with game fish and
improving wildlife cover, feed, and watering facilities.
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There is an opportunity to replace many inefficient structures and
provide better water management.
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There are opportunities to overcome erosion problems on range and
dry croplands as well as on irrigated lands. Much of the present water
shortage can be overcome through implementation of land treatment mea-
sures and improvement of water management practices. Better irrigation
water distribution will alleviate drainage problems, reduce the supply
to nonbeneficial phreatophytes, and reduce deep percolation.

COOPRERATIVE B F-EDERKANL FORKESTETY
GRAM:S
The Utah State Forestry and Fire Control feels there is a need to

expand irs fire protection organization and facilities. The ultimate
goal is volunteer fire departments equipped with fire fighting units lo-
cated in each town and available for rural fire protection. Table 82
presents a brief economic évaluation of doubling the present fire fight-
ing capability which is interpreted as full development.

TABLE B2.--Benefit-cost relationship of cooperative State-Federal firve
protection of State and private lands; Sevier River Basin

Annual awverage Presant Full development
Cost of protection/acre 5.0041 $.00382
Total costs 84,797 £9. 594
Fire suppression costs 58,073 51,615
kesource damages 523 A00 54,680
Total costs and damages 536,270 £15,889
Benefits of full development 520,381
Benefit-cost ratio 2:1:1

State and Federal cooperative programs provide an opportunity to
help private owners by showing them that in sSome instances (especially
where a high value species is involved) growing timber in conjunction
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Cooperative improvement programs with Federal @
opportunities for resource development.
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with using their land in other ways will provide them a greater return.
The same programs can also help private timber owners to improve the
composition and guality of their timber stands.

=
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National Forest development opportunities will facilitate batter
management and protection of forest lands; provide maximum sustained
production of water, wood, forage, recreation, and wildlife; and make
the beauty and other resources of the forest more readily available to
a maximum number of people. Development, in this sense, connotes the
technelogical manipulation of resources to meet the needs or desires
aof man. Opportunities for such development within the Sevier River Ba-
sin include bettering transportation facilities, improving wildlife
habitat, protecting the land from fire, insects, and disease, harvest-
ing timber, and many other activities.

A watershed stabilization and improvement program, a range improve-
ment program, and a recreation development program to meet projected
demands are proposed and have been evaluated on an economic feasibility
basis. Full development of the National Forests will require other de-
velopment programs supplemental to the three evaluated. Recreation,
watershed, and range improvement on National Forest lands, however, have
the greatest opportunity to comtribute to the alleviation of Basin-wide
problems and should receive prieority for acceleration.

WATERSHED AND RANGE TMPROVEMENT PROGRAM

Both watershed and range improvement will stabilize the soil, ve-
duce peak flows which cause floods; and improve forage production:
therefore, these two programs were evaluated together.

On Naticnal Porest and other forested launds, erosion control op-
portunities were related indirectly to the erosion problems identified
on Table 54, page 145, and are aimed specifically at reducing sedimenta-
tion and flood problems. The range improvement program has as its pri-
mary purpese stabilization and improvement of the agricultural economy.
Developments negded to implement the two programs are described in
Tables 83 and 84. Table B85 shows the effect the praposed development
program will have on two factors, sediment production and grazing, and
evaluates the feasibility of the preojects on an economic basis which is
summarized into benefit-cost ratios.
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Secondary Rural and Communityv Renefits

The River Basin is within the Four Corners Economic Development
Area. Chronic unemployment, low per-capita income, and a declining pop-
ulation are symptoms of the Basin's lagging economy. Maximum benefits
will result by using locally available construction materials, labor,
and equipment. For example, locally available wooden Juniper posts used
in place of steel posts in fence construction will generate one week of
employment in cutting and handling the posts per mile of fence.

Employment opportunities created by the watershed improvement and
range development programs are evaluated on Table 86. Employment will
be provided for people who are now on welfare, changing their status
from a liability to an asset, and for this reason wages earnéd are shown
a8 & secondary benefit.

BENEFITS

The proposed watershed and range development programs will reduce
sediment production from National Forest and other forested lands 26
percent, and will provide grazing valued at $444 680 annually. Other
direct bemefits, which were not evaluated, will result from the program.
These include improved productivity of upper watersheds, better fishing,
less cleanout of irrigation systems, longer life of reservoirs, reduced
size and costs of sediment containment structures, and improved aessthet-
ics,

Indirect benefits of the program will he multiplied two to four
Limes the primary benefits as money is circulated within the local aco-
nomy (Table 86). (11} Additional stimulatiom to the local economy will
result from approximately 1,170 man years of employment. Other inditect
benefits will include stabilization of grazing and the many social and
economic benefits resulting From a reduced flood hazard.

RECREATION DEVELOPMENT

Recreation demand on National Forests will increase at a rate at
least comparable to that of the entire Basin (Table 87); therefore, 1965
actual use Figures from National Forests were projected into the future
at this same rdate of increase. The National Forest Recreation Survey
has inventoried potential recreation development sites with capacity that
exceeds this Future demand.

- 231 -




- " - E II..... S - N '] - - & - [t L - ll. - - "
Teidl® 1522 1:0'g VR 1:6°1 1:%°1 Tig°1 S1T}2Udg A1Epucaas

pus dapwyad o3RI JE0D-1133uag

cuy g £SO 5 TL2°6ET | 09195 BLZ 6T OREEY £25°2¢ 51E170q AABpUGDRS
snfd (g STqEL) §3ITI2uay AIwEig
EEC ES 2ETC 11 ROE'£2Z BvS' 1T £65 w1 LEEtoT HO6°TT SARTIOM [%%E @ “IA §f sITFeusq AJwpuodas JEnuuy
DZL'01%'T | 0ZifHeT Ueh'EeE | Ove"L6T | Ozi9ke | ov0'siT | D9Lfl0Z SIRTTC( ABp/00° 914 @ sadey
til'em L¢P s | (g g [t st | L M | O%6'01 019z sAep ueR Jusupacidoy aFuel ur Jusmdo]dog

uﬁuEm?uhnEq m_w_..—.m_m
TR 1:6'E ok il 1:%°2 TS TH0E 1i0°2 s373eunq Aarpuoaasg

pur dLiemyad oTler IE0D-3]ITuag

00t e6L BUL"EhE 16%'%08 | 1EE°18 ZI9"HET | 4996l 18Z°R9 CER=0 B Kelii ATBPUDDEE
! snid {gp @7qeI) s31Tausqg fawniig
BE8'OTE Da0 2y 0zi' 6% 0E9 'Rz DE0'BE LZ6'R1 Z1vt6E EARTIO0 |¥XE @ “I4 ¢z =3pisuaq fiepuosss JEnuny
JER'ERRTC [OZE'ZE0MT | ©zi'zve | oBzfsey | Ogf'cin | Ooe'Oze | ooofgad E1871T0] ARP/ON GTE 1E safvy
o5z 0vE Diiteg [ PR Rt OtE ‘0 0168 0500z oset 1y sdep uby Jusmaacxdmy paysisies up Juanfordey

JUIWR AT Pl Edad B
4 a a 2 | v
(eIl Jrun
UTERG-qng

{S3fjousaq L3funmood puw [¥ina Aivpuodag)
UTERY 18ATYH a=fasg ‘ejzaload juswescadwmy ofupa pur poysisiws up sepITunizodde Jusmioldwg---gf FIAVL

U
(5 ]
|
o




PAETE Ti12E Tageg 01181 IE0D-313IaUsg
T L] e ] ] i M“m
L ST 0ns'gce'e 006G 0LE R gar11eq gleraae padofasap Bupsn apdos=d) Aep
PP I0318TA asd gt 1d & slilauaq pEnuuy
e
o e
T R T A | 008 056 ooyt grs Pl sipT10M §}802 1ERUQE TEIOL
o O
L ]
LR - oo9' 5t oot EYl = %.m B1ET 0] girun Iad gog g EIE0D RO TERuUY
BT
e
NN g6% Go0' ez (¥le] k24 Sece sae{ioq atun asd Qogls § 3500
17 .-|| 1_...r =
L1 291 i B R yaey ;{8311 aead nz) awad
H.m o YoEs popadu sITun Juswase(day
58 hH
Bl
LoDt gy toz'edy OOR‘EZZ = SIe] o atun aad gpzzé @ 3500
([ aE1 = yaey a1U24 YIER PRISNIIS
=03 E3jun Jusmdolansp may
ZLETOT zic'y Fat s FA S yaed mnm ¥ 3yun 1ad suosaad g)
FapIan gltun Juamdolsasp TE30]
4] F eyt el oS0’ | oeg’1 yaeg plusseas fep gr( +) ajdead 3o
1Tgunn o3 pIIIBALOY EAEp 1031ETA
0g (23 e 0L Jusaazsg nmmﬂ TEIQ] 0]
pRardwos feaae padojassp uyp asp
£nltg tEC'w 0zw*z 764 (000" 1) sdep asagsya 5N UOTIESIDAI [ERULY
A b ooog 0861 T
314 wa1]
iesg
UTEPY 23AFY¥ dalasg
Ut puemap peaina{oid siepomEnodae 03 S1s210g TFROTIEN O jusmdolasap uojilenisey Io SIYSTC1Ie{8] J800-I10UAg--" fE TUUVL

233, -




Footnotes to Tahle &7

i
In 1965 National Forests provided 752,000 visitor days of recrea-
tion use (Table 13, page 83). This usé was projected into the future at
4 rate comparable to Basin-wide projections (Table 67, page 175).

bﬁnnual Bational Forest Recreation reports indicate that 30 percent
of the recreation visitors utilized a campground, picnic area, or ether
devéloped facility. It was assumed that a5 recreation increases, a lar-
ger percentage of people will use recreation facilities.

c

Visitor days were reduced to the Item b figure, then divided by
120 (length of season) to. arrive at the number of people using develaped
facilities each day of the season.

dAn arbitrary development unit was selected that will accomodate 5
persons. Campgrounds were the most commonly used faeility in the River
Basin and a family unit consisting of a parking space, table, grill,
sanitation facilities, and water source was selected 45 a model and
called a unit. It is recognized that many diversified developments other
than campgrounds exist and are needed within the Basin, but it is assumed
that the development unit dafined represents an average in cost. Item ¢
is divided by 5 to get the number of development units required if use
was uniform throughout the year. This number of development units needed
was then doubled to allow for peak periods of use and to provide for
maintenance of vegetation, differences in degree of use due te location,
and orher factors,

“To keep up with the accelerating recreation demand, a minimum of
104 development units each year will need to be constructed by 1980.
Number of units needed minus the number existing 20 vedrs preyious, di-
vided by a 20 year interval, equals the number to be built each yéar.
(Less than the number needed actually existing in 1965, and the peried
1965 to 1980 is only 15 years, but the accelerated pragran needed to
catch up was not evaluated and all figures are, therefore, conservative.)
The cost per development unit is based on average costs within the Basin.

fReplacEment units needed epach year based on a 20 vear life. Units
existing 20 years previcus were divided by 20. Replacement costs are
assumed to be cheaper than new development costs because roads, water
systems, etc. can be expected to have a life longer than 20 YEears.

EOperation and maintenance costs are average and do not include
such items as Land and Water Conservation fund administration or visitor
information services.

MAnnual benefits are from "Evaluation Standards for Primary Out-
door Recreation Benefits', Ad. hoc., Water Resources Council; Washington,
D. C.; June 4, 1964, Benefits were reduced to the Item b figure to eval-
uate only use in developed areas.
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Table 87 summarizes an economic evaluation of recreation facilities
adequate to accommodate projected demand., Several assumptions were made
in developing the table and each table entry is explained in the footnotes,
By 1980, 104 new development units will need to be built each year, 37
existing units will peed to be replaced each year, and operation and main-
Lenance costs will be $142, 100 annually. BSecondary benefits to the Basin
economy ware not evaluated.

OTHER DEVELOPMENT OPPORT BN ILITIES

There are other projects that should be included with the previously
mentioned opportunities for development to coordinate the Basin's water
and related land resources. They provide for reducing or eliminating the
downstream impacts of upstream projects as well as increasing the util-
ization of the resources, A brief description of these projects is given
be Low,

HATCH-PANGUITCH AREA

Construction of Hateh Town Reservoir will provide storage for supple-
mental irripation water, floodwater and sediment along with recreation.
Floodwater and sediment storage structures on Red Canyon and Casto Canyan
would reduce sediment deposition in irrigation systems. Combining all
irrigation systems on the east side of Panguitch Valley into one canal
system would improve lrrigation and management efficiencies and reduce
groundwater loss to the wetlands., 1In addition, pumping of the groundwator
in Panguitch Valley could salvage water now consumed by phreatophytes and
stabilize late summer river flows.

CIRCLEVILLE-JUNCTION-KINGSTON AREA

A reservoir in Circleville Canyon would provide floodwater and
sediment storage along with irrigation water regulation, Recreation
storage in the reservoir and low-flow augmentation to maintain a down-
stream fishery are important features. The present Junction and
Junction Middle Diteh canals and diversions could be replaced by a
canal around west Circle Valley and inte the Junction areca to provide
more efficient operation. All the irrigation systems on the east side
of the valley and likewise, the major canals in the Kingston area could
be combined into one system with a saving in water and management,
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The available water supply from City Creek near Junction can be increased

through construction of a diversion structure and completion of the present
lining.

ANTTMONY AREA

Sediment, floodwater and regulatory storage for irrigation water and
recreation facilities on Antimony Creek would provide benefits to this area
Improvement of the diversion works for the Otter Creek Reservoir Canal is
recommended in order to better regulate high flood flows and prevent ex-
cessive sediment deposition in the canal. Drainage of the wetlands in
Antimony Valley will reduce water consumption by phreatephytes, reclaim
lands and salvage water for downstream use,

KOOSHAREM AREA

Enlargement of Koesharem Reservoir would provide storage for recre-
ation and supplement the irrigation water supply. Construction of storage
reservoirs on Burr Creek and Greenwich Creek could eliminate the winter
water problem on the former and provide multiple-purpose storage on both
drainages. Pumping from the groundwater reservoir will salvage water to
scabilize downstream supplies and compensate for upstream uses,

RICHFIELD-AURORA AREA

A reservoir on Clear Creek is needed to provide floodwater and
sediment storage. Recrcation storage should be included to enhance the
potential of the proposed State park. Development of the groundwater
reservoir in the Richfield area provides one of the largest potentials
in the Basin. Lowering the water table in this area would salvage water
to augment late summer deownstream flows, drain lands for conversion to
higher value crop production and offset detrimental downstream effects
of increased water use planned in PL-5366 projects in Watersheds D-1,

2 and 3. An off-channel evaporation basin on Lost Creek would prevent
large quantities of dissolved scolids (mineral salts) from entering the
river,
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CUNNISON AREA

Impact of upstream developments on the Sevier River and in Sanpete
Valley can be offset through a combination of the following alternatives:
(1) Water salvage and utilization of the groundwater reservoirs in San-
pete Valley, the Richfield area and Gunaison Valley, (2) storage of addi-
tional irrigation water in Bull Pasture Reservoir on Salina Creek for use
in the Gunnison Valley, and (3) exchange of water rights through importa-
tion from the Central Utah Project. Delivery of this water to the east
side of the walley would be through a canal diverting water from the
Sevier River near. Redmond and through the present system below Gunnison
Reservoir. Pumping from the groundwater reservoir in Gunnison Valley
will supply the lower areas. Construction of Blue Meadow Reserveir an
Six Mile Creek would provide recreation, floodwater and sediment Storage
and regulatory storage for irrigation water.

DELTA AREA

In this area, in addition to 15,000 acre-fest of Central Utah Water
and water salvage upstream, additional pumping is needed. If the con-
sumptive use by phreatophytes were reduced one-third, over 30,000 acre-
feet could be salvaged. Three alternates were considered concerning the
Central Utah Camal: (1) Line the high loss areas and use Sevier Bridge
Reservoir for storage, (2) eliminate the canal from Lyndyll to McCormick,
sCore water in DMAD Reservoir and pump into the canal at MeCormick,

(3) eliminate the canal from Lyndyll to McCormick and pump from the
groundwater into the canal in the MeCormick-Greenwood arca, (4) eliminate
the canal below Lyndyll. In any event, Fool Creek Reservolr should be
eliminated,

=y

BASIN-WIDE CO
)]

ORDINATED PLANNING
AND EVELOPMENT
EARLY ACTTON PROGRAM OBJECTIVES
1980

Goals of the U. 5. Department of Agriculture are to strangthen the
cconomy and protect and improve the resources of the Sevier River Basin.
The income level of people within the Basin is significantly below the
State income level. Some natural resources are deteriorating while other
resources are not used to their full potential.
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The early action water related activities should endeaver to meet
the following objectives: (1) Eliminate the water deficits on presantly
irrigated lands, (2) reduce the consumptive use of water by nonbeneficial
phreatophytes, (3) reduce erosion and sediment rates on 677,700 acres of
U. 5. Department of Agriculture administered lands where erosion exceads
.005 inches per vear, (4) alleviate flood problems within areas of muni-
cipal and agricultural development and reduce damage in other areas to
maintain cultural and resource values, and (5) improve water quality and
its aesthetic value.

The early action land related activities on private and U. §. De-
partment of Agriculture administered lands include: (1) Providing neces-
sary recreation facilities, (2) improvement of fish and wildlife condi-
Lions and aesthetic values, (3) increase grazing capacities, and (4) im-
proved fire protection capabilities.

EARLY ACTION PROGEAM OPPORTUNITIES - 1980

Elimination of water deficits of 78,000 acre-fest on présently irri-
gated lands can be accomplished through the 12 feasible F1-566 watershed
projects and additional canal lining, on-farm improvement practices,
pumping projects to salvage water from phreatophytes, and surface water
storage to improve water management. (8) Some of the projects are iden-
tified in earlier portions of this report.

The installation of on-farm improvement practices would increase the
overall Basin water-use efficiency by 4 percent. The annual direct agri-
cultural benefits from practices would be 51,588,000 with amortized an-
nual costs of §1,106,000. Income available to farm operdators would be
increased by $482,000 annually.

An alternative was investigated to eliminate the consumptive-use
deficits on the presently irrigated lands by increasing irrvigation effi-
ciencies and converting water uss by native phreatophyvtic vegetation to
irrigated cropland uses. The physical feasibility and impacts of change
in hydrologic conditions were analyzed with an analog computer. Findings
were based on present average irrigation diversions.
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Sevier River Basin Electronic Analog Model. #icis saury swoto 21188014

Results indicate that upstream from Sevier Bridge Reservoir, the ir-
rigation water shortages could be eliminated (except for 2,800 acre-feet
in the Tropic area) by increasing the irrigation efficiepcy from: the
present 30 percent to 40 percent. A 10,000 acre-foot increase in river
flow could be generated by increasing the efficiency from the above 40
percent to 50 percent. Increased irrigation efficiencies would decrease
the wetland consumptive use about 10 Percent. An additiomal 3,000 acre-
feet of storage would he required to supplement late season river diver=
sions in Sub-basin C. Below Sevier Bridge Reservoir, in addition to in-
creasing the irrigation efficiency teo 50 percent, pumping of 26,700 acre-
feet is required. This would result in a 20 percent reduction in wetland
consumptive use.

This program will eliminate the cropland consumptive use deficit
only in years of average or greater water supply. Fluctuations in water
supply could be reduced by more extensive development of the groundwater
reservoirs. This would require eareful planning, cecrdinatien, and c¢lose
controls to aveid permanently depleting this water resource.

On-site erosion and sediment production on lands administered by the
U. 5. Department of Agriculture can be reduced 26 percent, or over 900

acre-feet annually, through watershed improvement on 285,600 acres and
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range improvement on 225,200 acres. Sediment storage to protect down-
stream developments included in the 12 feasible PL-566 projects includes
14,500 acre-feet. Additional sediment contaimment of 16,500 acre-fesr 1=
provided by storage not included in these projects.

Flood problems within areas of municipal and agricultural develop-
ment would be reduced by 2,300 acre-feet of floodwater storage provided
by the 12 PL-566 projects and storage capability of 7,000 acre-feet in
the additional structures. Watershed improvement will reduce peak flood
flows, contribute to the effectiveness of downstream structures, and im-
prove protection for other existing cultural and resourcse values.

Water quality will also be improved by the ahove sediment storage
and through the on-site sediment yield reduction on watershed lands,
Reduction of bacteriological and chemical pellutants are also needed
but will require assistance through other programs.

On National Forests, recreation facilities are plamned to meet anti-
cipated demand. By 1980, 2,840 recreation units will be required to ac-
commodate a demand of 2,420,000 annual vigitor-day use, and 37 units
(Table 87, page 233) will require replacement each vear by this date.

On private lands, it is anticipated that selected recreation facilities
will be made available.

Water quality improvement, forage improvement, and reduction in (=% faly
sion will improve fish and wildlife habitat and aesthetics. PL-566 proj-
gcts will increase recreation facilities by 400 water surface acres and
600 surface acres will be provided by additional praojects. Fish habicat
will also be restored or improved on portions of 431 miles of streams on
National Forests where channel stabilization measures are planned and
through low flow augmentation along the main stem.

4 range improvement program is planned on the National Forests to
increase grazing capacities 75,000 animal unit months. The 12 PL-5&6
projects will convert wetland areas to irrigated pasture and increase
the grazing capacity to over nine AIM's per acre. Other opportunities
also exist on other public and private lands outside U. 3, Department of
Agriculture programs for increases in grazing capacity,

Cooperative State and Federal fire control forestry programs can be
expanded to reduce current resource damages from $23,400 annually to an
estimated $4,680 annually.
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POTENTIAL DEVELOPMENT - 2020

With the development of all available on-farm resources, ‘an addi-
tional 70,000 acres of irrigable lands under the present systems could be
irrigated. The annual direct agricultural benefits would be 84,925,000
with annual amortized costs of $1,573,000. Farmers would have available
$3,352,000 additional income to offset the off-farm development costs
necessary to obtain the additional 383,700 acre-fest of irrigation water
needed at the point of diversion to provide a full water supply to all
these lands. In addition, 180,000 acres of arable land above present
systems could be irrigated with adequate water. Water-budget studies
were made to determine the total amount of additional water required to
develop these lands.

This analysis included development of irrigable land to the extent
of its capability, including drainage of selected wetland areas. Awver-
age water use was computed for the total irrigable land respurcea, in-
cluding that presently cultivated. This water requirement was compared
with the available water supply and a new outflow was computed for each
sub-basin, Amounts by which the outflow from each sub-basin would he
reduced under the above conditions is shown in Table 88.

TABLE BH_--Rettuction in ont "Tow with pnrertial develppment of present water
resaurors, by sob-hasin, Sevier River Baszin
fatf Lo ot Mt Flew with
Sub=hanin pre=ant full develapment Change
Atte-feet fcre-foet Acre-lant
A 21,500 o7 -21, 500
R 173,500 it =13, 500
C 140, 500 26, 500 -t&  00p"
D 130, 000 112,500 =17 ,500
E SA600 51,000 =500
¥ £8.500 72,000 -16,500

1t would probably miot be possible or even desfrable to completely eliminate
the outflow from these areas,

PThe reduction in outflow from Suh~basin C reflects the total reduction in’
river flow due to all project effects upstream Erom Sevier Bridpe Reserveir.
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If downstream effects were disregarded, there would be sufficient
water supply to fully develop all irrigable lands except those in Sub-
basins A and B. An additional 7,000 acre-feet would be required in
Sub-basin A and 510,000 acre-feet in Sub-basin B. Potential develop-
ment of water resources for agricultural use and maintaining the present
rate of nonagricultural use was assumed.

COORDINATION

Coordination of development opportunities is needed between diverse
hydrelogic areas with the Basin. Development will change the regimen of
water flow requiring that planned projects not anly meet objectives
within a given area but provide compensating effects to other areas.
Coordination is also needed between alternative resource uses. There are
areas along the Sevier River system where habitat should be improved and
set aside For waterfowl and excluded from water salvage projects. Ranpe
management and proper grazing must be coordinated between the dual needs
for improved resource conditions on rangelands and the economic need of
an expanding livestock industry. A third need for coordination is in
choosing alternative opportunities to meet a given objective.

Consideration should be given to include the groundwater resource
in a coordinated Basin water plan. Present limitations do not allaw
using some groundwater basins as a wanagement tocl. However, potential
development should make use of this presently idle resource.

In some areas, water shortages can be overcome by one or a combina-
tion of: (1) Improving surface storage facilities, (2) pumping or other
means to salvage water from phreatophytes, (3) mining groundwater sup-
plies, (4) improving on-farm efficiencies or, (5) water importation.
Each alternative or combination of alternatives chosen should be the one
that minimizes costs and maximizes progress toward the objectives.
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CHAPTER X

OTHER PROGRAMS FOR FURTHER
DEVELOPMENT

Other measures beyond the scope of this report should be considered
for further development of the Basin resources. Some of these are cur-
rently under study by research organizations. Other agency programs have
4 definite impact on the Basin and should be considersd in future plan-
ing.

ALPTERNATE APPROACHE S
WEATHER. MODIFICATION

Weather modification techniques are being developed which may prove
feasible for controlled use in the near future. In some areas, experi-
ments have obtained measurable increases. Although these kinds of pro-
grams could possibly reverse the past trend of decreasing water supplies,
more research is needed before full-scale use is planned.

WATER IMPORTATION

Water importation will be necessary to develop large blocks of the
arable lands which are located mostly in the lower reaches of the river
system. The most logical spurce of importation in the near future would
be through facilities of the Central Utah Project which diverts water
from the Colorado River drainage. Long range planninog; howewver, should
include possible importation from other areas.

WATER YIELD IMPROVEMENT

Some research has shown that supplies to tributary inflow and ground
water can be increased by watershed treatment, To date, most research
has been conducted on limited areas and the results are not conclusive
that a net yield can be achieved over an extended period. Feasibility
is presently limited by high costs, inadequate knowledge of specific
methods applicable to a given area, and a lack of information about what
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effects extensive treatments would have an other resources and their
uses:,

In Colorade, research has attempted to evaluate water yield improve-
ment using various techniques in alpine areas similar to the Tushar Moun-
tains and Wasatch Plateau. Intentional avalanching may remove snow from
an exposed place where it is rapidly melted to a shady protected place
where its melt is retarded. Materials can he placed on the snow surface
Lo either increase or retard the melting rate. Snow fénces intended to
increase accumulation were evaluated and found to be effective only at
carefully selected sites. For example, snow accumulation en two sites
behind 8-foot fences added approximately 1 acre-foot of water for each
100 to 125 feet of fence. (13)

Below the alpine areas, vegetation manipulation both to reduce
evapo-transpiration and to increase yield from snowpack was investigated.
On the Fraser watershed in Colorado, when lodgepole pine and sub-alpine
fir were clear cut in strips removing 50 percent of the timber stand,
snowpack in the clear cut area was increased 29 percent and water vield
increased from 2 to 4 inches. (14) On the Workman Creek watersheds in
central Arizona, a mixed conifer stand of Ponderosa pine, White fir, and
Douglas fir was selectively cut removing 50 percent of the basal area
with no significant increase in water yield. 1In a similar area, removing
moist site vegetation along stream channels (one-third of the watershed
area) increased water yield 55 percent. (18)

Fotential water yield increases resulting from conversicn of aspen
stands to grass cover wers estimated to be three inches based an average
conditiens. (19) On oak brush and pinvon-juniper areas where precipita-
tion is less, hewever, research has not conclusively found that stroam
flows can be increased by conversion to a grass cover. There are some
indications that soil moisture and groundwater supplies may bt Improved
through such treatment.

There is danger in applying specific research findings to other
areas where conditions may differ. Within the Sevier River Basin, An-
timeny Creek on the Dixie NWational Forest, and Sheep Creek on the Fish-
lake National Forest are being studied to determine the feagibility of
water yield improvement and the relationship of water to other resources,

OTHER AGENCY PROGCRAMS

Many agencies other than those within the U. 5. Department of Agri-
culture have programs with impacts on the water and related land re-
sources. Bome of these programs have already been discussed in detail
within the report. Following is a brief resume of the majority of these.
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State of Utah

Department of Natural Resources

Division of Fish and Game - Protection, management, and propagation
of fish and wildlife rescurces.

Department of Highways - Construction and maintenance of the State
and federal highway system.

Division of Parks and Recreation - Development and management of
state recreation facilities and enforcement of regulations gov-

erning boating on the waters of the State.

Division of Public Health - Air and water pollution monitoring and
centrol,

Division of State Lands - Administration and development of State
lands,

Division of Water Resources - Development of the waters in the Stace.

Division of Water Rights - Administration and management of the wa-
ters of the State.

Section of Forestry and Fire Control - Fire protection on State and
private lands and forestry assistance to private land owners.

Universities within the State - Research on many aspects of water and
related resources and cooperation in planning activities.

Utah State Extension Service - Agricaltural and home economics eduyca-
tion and information,

U. 5. Department of Army

Corps of Engineers - Develops plans for prevention of flood damages
and improvement in water supply, hydroelectric-power generation, rec-
creation and other water resource developments.

U. 5. Department of Commerce

Economic Development Administration - Providing research, planning and
funds in the development of the economy of the Four Corners Area
which includes the Sevier River Basin.
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Environmental Science Service Administration - Weather and water sup-
ply information and forecasting.

8. Department of Interior

u.

Bureau of Land Management - Manages the unreserved public land for
watershed values, grazing, Forestry, recreation, minerals and wild-
life. Also performs functions concerned with the identification,
classification, use and disposal of public lands.

Bureau of Mines - Research and development of mineral and related
resources,

Bureau of Outdoor Recreation - Provides funds and planning assistance
Co states, counties or communities in developing outdoor recreation.

Bureau of Reclamation - Development of water rescurces for irrigatcion
use. In the basin, the Central Utah Project includes plans for im-
portation of water and ultimare develepment of this project may
greatly alleviate present water shortages,

Bureau of Sport Fisheries and Wildlife - Management of migratory wa-
terfowl and enforcement of laws pertaining to this resource. Wild-
life services including predator control and assistance in propaga-
tion and management of wildlife,

Geological Survey - Mapping, mineral and geologic information services,
Water resources information service,

National Park Service - Preservation and administration of lands with-
in National parks and monuments.

S, Department of Transportation

Bureau of Public Roads - Development of a national system of roads
and highways,

JOINT PLANNING WITH OTHEEK ACENCTIE 5

All planning for development of the water and related resources

should be coordinated and in most cases, jointly planned with the other
agencies concerned,
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The South-Central and South-Western Utah Planning Region organiza-
tiens. both covering parts of the Basin; should coordinate their activi-
ties with others to effect more efficient planning. These organizations
also could be instrumental in formulation of an information program.

Specifically, an intensive information and educational Program is
needed so that everyone concerned will have a common understanding of
the water and related land resource problems. Often the relationship
of present water management practices and the regimen of the river is
not adequately understood by water users. As a result, some conserva-
tion practices have been applied in a piecemeal and local manner in=
stead of a coordinated Basin-wide approach.

A better understanding of the programs of land managing agencies
is needed., People often resist some conservation Programs not realiz-
ing that reaping short-term benefits can impair or destroy resources far
into the future,

POTENTIAL BEYOND BASIN NEEDS

There is already an export of goods and services to residents out-
side the Basin. With the implementation of a development program, these
exports can be increased to supply residents of the more populous aresas
in the State. Also., residents of these areas are now heavy users of
Basin recreation resources. This demand will increase considerably in
¥ears Lo come.
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