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CHAPTER 1

GENERAL DISCUSSIONS

Introduction

The plen for the Central Utah project involves a diversion of water
from streams in the Uinta Basin in the Upper Colorado River Basin to the
closed Bonneville Basin 1n Central Utah and other associated water re-
source developments in both basins. Construction of the 1nitisl phise of
the project was authorized by the Colorado River Storage Project Act of
April 11, 1956 (70 Stat. 105). The initial phase has been divided into
four units. Three of these, the Vernal, Jensen, and Upelco units, are
developments in the Uinta Beein. The fourth, or the Bonneville unit,
involves a diversion from the Uinta Basin to the Bomneville Basin and
related developments in both basins. Construction is essentially com-
pleted on the Vernal unit and will commence thie year on the Bonneville
unit. Definite plan studies are underwey on the Upalco and Jensen units.

The vltimate phese will expend on the Initlel phase development.
Although plans are not yet definitely formuleted, its purpose will be to
increase the transbasin dlversion to the Bonneville Basin and to provide
water for replacement and addltional use in the Ulnta Basin. Water for
the Uinta Basin will hbe provided by developments on streams origlneting
in the basin and from the Green River elther by pumping or by gravity
flow through a tunnel heading at the existing Flaming Gorge Reservolr.
Various alternatives will be considered for water sources, sites of stor-
age and conveyance facilities, and places and nature of use. The princi-
pal facilities and irrigation service areas that are being considered for
the ultimate phase are shown on the frontlspiece map.

One part of the ultimate phase, designated as the Uintah unit, has
been segregated for separate study, aa it could be constructed and oper-
ated 1ndependently of other parts of the project. A feaaibility report on
this unit is scheduled ror completion on July 1967. The unit will include
storage developments on local streams (not shown on frontisplece map) to
provide supplemental water for lends presently irrigated from the Uinta
and Whiterocks Rivers in the Ulnta Basin.

This report has been prepared e a means of bringing together all of
the avallable data that may be useful In outlining and conducting sn or-
derly investigetion of the ultimate phase as a whole. A preliminary ep-
praisal report on the ultimete phase scheduled for completion In 1968 will
facilitate the selection of the optimum justifiable scheme of development.



CHAPTER I . GENERAL DISCUSSIONS

Needs for the Project

The Central Uteh project offers Utsh one of the most practicable
oppertunities to use the major part of ite share of Colorado River water
as apportioned by the Upper Coloradc River Compact of 1948. Water is the
limiting factor in the future progresas of' the Central Utah area. The
area's continued natural resource development and econcmic and population
growth are assured with the water the project would make available. With-
out such expanded water supplies a rigid ceiling would be imposed on
Central Utah's future growth. In the Bonneville Basin where the water re-
quirement is the greatest, undeveloped water supplies are the shortest.

Utah officials and informed citizens generally recognize that the
State's potential for economic growth and development 1s limited by its
water supply. They look to the Central Utah project as the only means of
providing large amounts of additional weter to the most highly developed
part of the Stete where population growth and industrial development are
continuing at a rate far above the average for the State and the Nation.

Dry farming cannot be practiced successfully in most of the project
area because of the limlted rainfall during the growing season. Most of
the readily available local water sources are already fully developed.
It is anticipated that by the time water is made avallable by the ulti-
mate phase the municipal and industrial requirement of the area will be
far in excess of available local supplies. In fact, the municipal and
industrial demand mey be great enough to utilize much of the water de-
veloped by the project.

Climate

The ultimate phase area generally has a temperate, semiarid climate
with reletively warm summers and cold winters that is usually satisfactory
for irrigated agriculture. The Bonneville Basin with lower elevations has
higher precipitation and temperstures with longer growing seasons than the
Uinta Basin area. The climate in both basins varies considerably from
place to place according to elevation. Temperatures are lower and the
growing seasons shortcr in and near the mountain valleys than on the lower
elevations of the besin floors.

Climatological data at a number of stations in the project area are
tebulated on the following page. The four stations--Altamont, Duchesne,
Roosevelt, and Vernal--are representative of conditions in the Uinta Basin
areg., The Price Geme Farm station is representative of the Price area.
The remaining stations are representative of conditions that exist on the
Bonneville Basin floor from Salt Lake City south to Milford.

Climate limits the variety of crops that can be successfully produced
in the Uinta and Price River Basins to alfalfa, small grains, silage corn,
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CHAPTER I GENERAL DISCUSSIONS

and pasture. In the Bonneville Basin areas the more favorable climate
permits the preoducticn of a wide variety of crops including berries, de-
ciducus fruits, and canpning crops.

Population

The combined 1960 population of the 19 countles included in the ulti-
mate phase project area totaled 786,083 which is about 88 percent of the
population of Uteh. About 85 percent of the people of this area reside
in the industrialized S8alt Leke, Weber, Uteh, and Davle Counties. The
population of these four counties increased from 341,503 in 1940 to
665,530 in 1960, a gain of aboui 95 percent over 1940 as compared to a 37
percent increase for the Mation as a whole. The combined popwlation cf
the 15 rural counties of the area {Beaver, Carbon, Duchesne, Emery, Gar-
field, Juab, Millerd, Morgen, Piute, Sanpete, Sevier, Summit, Tccele, Uln-
tah, and Wasateh) declined from 128,249 in 19L0 to 120,553 in 1960, re-
Tlecting the movement of people from rural communities to urban centers.
The population of the 19 counties involved 1s shown at 20-year intervals
in the following table.

Population
County 1900 1920 1950 1960

Beaver 3,613 5,139 5,014 4,331
Carbon 5,004 15,489 18,459 21,135
Davis 7,996 11,450 15,784 6k, 760
Duchesne 1 9,093 8,958 7,179
Emery 4,857 7,411 7,072 5,546
Garfield 3,400 L, 768 5,253 3,571
Juab 10,082 9,871 7,392 - 4,507
Millard 5,678 9,659 9,613 7,866
Morgan 2,045 2,542 2,611 2,837
Piute 1,954 2,770 2,203 1,436
Salt Lake 77,725 159,282 211,623 383,035
Sanpete 15,313 17,505 16, 063 11,053
Sevier 8,451 11,281 12,112 10,565
Summit 9,439 7,862 8,714 5,673
Tooele 7,361 7,905 9,133 17,858
Uintah 6,458 8,470 9,858 11,582
Utah 32,456 Lo, 792 57,382 106,991
Wasatch 4,736 4 625 5, 754 5,308
Weber 25,239 h3,463 56,71k 110, 74k

Total 232,607 379,437 LEG, 752 786,083

l/ QOrganized from part of Wasatch County in 1915, and a
portlon of Uintah County was ennexed in 1917.



CHAPTER I GENERAL DISCUSSICNS

Public Facilities

In general, the project area is well served with essential public
facilities. The Bonneville Basin is served by various railroad lines
extending from Salt Lake City in almost every direction. Major highways
also traverse tne Bonneville Basin area. Though no railrcads enter the
Uinta Basin, the area is well served by a major transcontinental highway.
The Price River area is served by a mainline railroad and a transcontinen-
tel highway. Branch highways are plentiful, and bus end truck lines on
regular schedules reach a1l parts of the project area. Several trans-
continental airlines make regularly scheduled stops at Salt Lake City, and
feeder lines serve the larger communities in the area.

Telephone and telegraph facilities are available in all parts of the
area. Electric power is provided to the Bonneville and Price River Basins,
through the intercomnected Utah Power & Light Company system and by sev-
eral small municipal power systems in the Bonneville Basin. The Uinta
Basin is supplied by the Utah Power & Light Company and by the Moon Lake
Electric Association, an REA cooperative.

Most of the communities within the project area have private munici-
pal water systems, generally supplied from nearby mountain streams and
springs. Bome cof the larger cities, having exhausted their local sup-
plies, have drilled wells and haeve reached out great distances to cobtain
water to supplement the local sources. Modern vwater purification or
chlorination and sewage disposal plants are found in most of the larger
comrmunities.

Good educational facilities are located throughout the project area,

consisting of severzl universities and numerous up-to-date elementary,
Junior high, and high schools.

Industrial Development

Agriculture has gencrally been the basic industry in the overall
project area and is mainly centered around livestock production with its
attendant feed crops, although diversified crops are successfully grown
in the Bonneville Basin. Since about 1940 industrial coxpansion and growth
have been pronounced in the highly industrialized areas of Selt Lake,
Davis, Weber, Utah, end Carbon Counties where egriculture is no longer the
predaminant industry. This industrial development is mostly related to
the mineral and agricultural products of the region and to national de-
fense and space exploration.

Production at the Kennecott Copper Corporation's mine in Salt Lake
Valley has a higher value then any other open-pit copper mine in North
America. The copper is concentrated, smelted, and electrolyticelly re-
fined at plants near Salt Lake City. Gold, silver, molybdenite, selenium,
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and other metals are also produced in significant gquantities at the Kenne-
cott mine. Iron and steel are produced by U.S. Steel's Geneva plant near
Provo, one of the largest fully integrated steel plants west of the Mis-
sissippi River. Several manufacturing plants using locally produced steel
and copper are operating in the ares.

Various transportatlion and service industries have helped make Salt
Lake City and Ogden major trade and distribution centers in the mountain
west. In addition, a number of processing plants for agricultural pro-
ducts are prevalent, and plants which produce chemicals, stone, glass,
paint, and cley products are located in the area. In the Selt Lake, Davis,
and Weber County areas are such important defense and space exploration in-
stallations as the Chemical Propellant Division of Hercules Powder Coupany,
Sperry Utsh Engineering Laboretories of Sperry Rand Corporation, Litton
Industries, Hill Air Force Base, and Marquardt Aircraft Corporation.

Business in the Uinta Basin has been stimulated by local oil discover-
les near Vernal and Roosevelt and by phosphate and potash developments in
rccent years and also by development of the important Rangely oil field in
Colorado, about 50 miles cast of Vernala

Coal mining in Carbon County is responsible for Utah's ranking as
tenth in the Mation in coal production and first among the states west of
the Mississippi River. OComl constitutes the msjor industry in the Price
River Basin. Carbon dioxide is mined from wells near Wellington from which
dry ice is manufactured, and substantial quantities of natural gas are
mined in the area around Price. A missile base at Green River, about 60
miles southeast of Price, serves as an operational testing and proving
base. :

_ A substantial source of income to the project area is provided through

recreation and tourism. Recreation is primarily in the form of fishing,
hunting, camping, boating, water-skiing, and winter sports on the nearby
streams, lakes, and mountains. Some of the Nation's most scenic attrac-
tions are in or easily accessible to the Central Utah project area. These
attractions include national monuments, lakes, streams, and beautifid moun-
tain scenery. Tourism has developed into an important industry and is
increasing in volume each yeer.

Natural Resources

Utah and the immediate surrounding areas have greater gquantities of
mineral wealth--fuels, metals, and chemicals--than any other comparable
area known. Discoveries of additional natursl resources are still being
made, but those already known assure continued industrial growth in the
area., FPFuture weter resource development is essential for the full utili-
2zation of the area's natural resources and to create opportunities for
industrial growth and agriculiural expansion throughout the are=a.

6
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Coal production in Utah is greater than the combined production of
the cther 10 western states. Large reserves are concentrated primarily in
eastern Utah with the largest deposits in Carbon County in the vicinity of
Price. Coal reserves in Utah have been estimaied to be zbout 100 billion
tons. Uteh and the surrounding area contain about 35 percent of all the
coal reserves of the United States and ebout 17 percent of all the reserves
of the vorld. Utah coal is considered the highest guality bitumincus coal
on the western market. It is low in ash and moisture, extremely low in
sulphur, and highly volatile with a high heat value.

Some of the Ration's largest deposits of oil shale lie undeveloped in
eastern Utah. The deposits are saturated with an estimated 10C billion
barrels of petroleum, an amount approximately five times the present esti-
mated oil reserves of the entire United States. Geologists have labeled
Uinta Basin as one of the leading potential oil fields.

Utah ranks first among the states in uranium ore production used in
the manufacture of the atomic bomb and in nuclear powerplants. Vanadium,
becoming increasingly important, is found and produced in conpection with
the uranium ores. Vast deposits are located in eastern Utah where radium
and molybdenum are also found. Beryllium is also becowmlng more important
for use in alloys, and large quantities of ore are found in the vicinity of
Delta; this constitutes an important new potential industry.

Substantial supplies of natural gas eare being discovered and mined in
Utah. About 50 million cubic feet per day are being produced and delivered
through an 18-inch pipeline from the mrea around Price to Utah County.

Vast reserves of carbon dioxide gas have been located in Carbon County.
It 18 processed into dry ice and is used in the menufacture of carbeonated
beverages and in the mining industry as an explosive.

Cne of the few known national reserves of helium gas is localted near
Wocdside in the Price River Basin. Near Vernal are found the greatest
known deposits of thinly covered phosphate rock in the free world, which
provides @ basis for en extensive fertilizer industry. About 80 percent of
the world's gilsonite is produced in the area. Iron ore mined near Cedar
City and coke produced from Carbon County coal form the basis for steel
production in Utah County.

Substantial reserves of low grade copper, lead, zinc, and manganese
are found in the ares and gold and silver are mined, usually as byproducts
of other materials. Minerzls found in the area, in additlon to those pre-
vicusly mentiocned, include potash, megnesium, sulphur, gypsum, salt; lime-
5tone, bituminous sandstone, and clays. :

Water constituies a valuable natural resource in the Central Uitah proj-
ect area, and development of most of the octher resources is largely
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dependent upon the aveilable water supplies. Most of the easily access-
iple water resources have been appropriated, thus large-scale development
will reguire the importetion of additional water. Another lmportant netu-
ral resource is manpower which is available in large numbers to supply nevw
industries badly needed in the area.

The Central Uteh project area has significant and diversified recrea-
tional potentiel. The terrain which varies from colorful desert Lo scenic
alpine mountains with their crystal-clear streams, glacial lakes, and
winter snows ©provides & naturel setting for a great varilety of outdoor
recreation. Somne areas are ldeally located and could be readlly adupted
to winter sports of all kinds. Some of the best deer hunting available
is to be found in this area, and elk are also present in significant
nurbers. This could be a fisherman's paradise with the great variety of
gerne and fish and the cholce between lake and stream fishing. The moun-
tains contain campground and wilderness areas for camping, picnicking,
swimming, boating, and vater-skiing. One of the most covmon forms of
recreation is to leisurely ride through parts of the area and enjoy the
delightful scenery.



CHAPTER II

RESERVOIR SITE INVENTORY

Potential Storage Sites

Storage of irrigation water in the area has been essential since
colonizers found it necessary to conserve early spring runoff for late-
geason use. A continucus search has been conducted for years by various
groups to find the most adequate storage sites.

Individuels, State agencies, and Federal agencies have been active
in locating sites. The Utah Water and Power Board and the Utah Gtate
Engineer's office have been the principal State agencies and the Bureau
of Reclamation and the Soil Conservation Service the more prominent
Federal agencies. Some information was recorded and has been preserved
of various sites as they were located. The biennial reports of the State
Engineer, the 1951 Central Utah project planning report, and various
other published and unpublished studles have ylelded information on poten-
tial storage sites in the ultimate phase area of the Central Utah project.
£11  of the known potential storege sites have been evaluated for this
laventory report.

It is apperent from the meager information available that many of the
sites loceted are altemmative teo each other and would be eliminated in any
selected plan. Dlversion works and waterways for collection and distri-
bution of storage water will be necessary and must be considered for ecach
storage site. Tabulations have been prepared for the sites selected in
this report, and when available the following information has been in=-
cluded: locatlons, topographlc mapse, geologlc and matérials data, aree=
capacity curves, and cost-capacity curves.

The potential storage sites have been grouped f .- repuit purpeses
according to the natural bhaesin or drainage aresa in which they are located.
Five different areas with the maps for each area are included as follows.

1. Uinta Basin drainage area Drawing No. 269-418-9
2. Utah Lake and Great Salt Lake

drainage areas Drewing No. 289-418-7
3+ Sevier and San Pitch River

drainage arcas Draving No. 289-418-5
L. Price and San Pitch River

drainage areas Drawing No. 289-418-29
5. Nine-mile drainage area Drawing No. 289-418-29

The location of each potential reservoir site selected for further
study is shown on the maps on the following pages. Available data for
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each site are listed in the tebulation following the map on which the

site is shown. The potential reservoir sites for this report were select-
ed by field cobservations or studies of aveilable topcgraphic maps. The
availeble data were classified as follows for each potentiml site.

Topography

The topcgraphy when available for the various sites is shown on
quadrangle sheets preparcd by the U.5. Geclogical Survey or topographic
maps of the sites prepared by State or Federal agencies. The available
uaps with the scales to which they are drawn are listed in the tabula-
tions. The quadrangle scales and contour intervals vary with the sheet
and include sceles of 1 to 125,000, 1 to 92,500, end 1 to 24,000 feet.
Contour intervels range from 20 to 200 feet in elevation. Federel or
State topographic maps have scales reaging from 1 inch equals 50 feet to
1 inch equals 1,000 feet, and the contour intervals range from 5 %o 25
feet of elevation.

Datum for the dam site elevations varies and is based on approximate
elevations taken from quadrangle sheets or elevations determined frem
Gecloglical Burvey level or Geodetic Survey bench marks. Horizontal con-
trol has been established usually by local triapgulation nets.

Geology and materials

The geclogic and materials infeormation shoun was obtained either
from field observation of the sites or from general knowledge of the area.
Detailed investigations have not been completed of these potentisl storage
sites.

Area capacily curves

Area capacity curves were prepared for part of the storage sites from
Bureau of Reclamation topographic maps. Some curves were also obtained
from State Engineer records.

Future investigations

Design and estimate information presented in this report was cbtained
from any source available. Date concerning the various storage sites
range from fair to inadequate. Additionel informetion would be required
to prepare satisfactory estimates. This would be chtained during ithe plan
Tormmlation period.
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Central Utegh Froject
Ultimate Phase - 1Jtah

Fotentia) Reservelr Sites

yirta Beain Arvea

Location: Topoeraahy
townehly Scele: 0T L
Feature Crainage End range Drawing No. 1
Upper Doe Knoll Dam end on headwaters of the Strewberry Sec. 34, TLS, RL2W, 1" = sp0f, CI = 25', GEDT-M1B-513 e
Leservolr River TEEEM
Doe Knoll Dam &nd Reservolr Upper fributary of the Strawberry Sec. 22, TS, Rl=W, 1" = 1000, oI = 240, GEPTWL1GA512, Mev. 26, 1959 e
Rlver 5Bk
Irdisn Creek Dem and Reservolr On Irdisn Cyeek, e tritbutery to See, 35, T8S, REL, 1" = 100", 6EPT-418-95 (Dameite} 1947
the Strawberry River SLBEM
Strevwberry Tarrows Dam and At Harrows below existing Straw- swk, Ses. 3, TLE,
Reservoir ‘berry Dem AW, USEEM
Sdldler Creek Jem and Reservolr o Strawberry River See, 16, TW5, R1CH, (Reservoir} 1 = 10007, CI » 5', A6-L18-19 through G-
USBEN 30 {Immsite) 1" = 100', CI = 5', &6.418-kg and L3, 3
Borrow Area "BY mEnd "C" 1" W Loo', ©I = st <
66-418-838 ana 837
Currant Creek Dam end Reservoir On Qurrant Creek, s tributary to Sec. 6, TES, RiOW, Damsite: 1" = 100', €I = %', GAPT-418-133 and 12h 2
the Stravberry Elver UEBEY b
Lower Currant Creek Dem apd on Cuprant Creek, & tributary to suk, See, 30, TIS,
Regervolr the Strewberry Rlver RBW, USB&M
Lower Red Creek Dam and feser- On Red Creek, a tributary to the 8See. 22, TL5, RYW, G60A-LOL-27  19ha 17 « 1m0, £ = 5 o
wolr StrewberTy River UZBa&s
Three Foris Dam and Jeservolr Strevberry River Sec. 17, T4, RTW,
USHREN
Starvetion Dam and Feservelr On the Strawberry River See, 27 ard 28, T35, 1" = 50", CT & 2', GEPT-M1B-305 through oeo, 942 &
(Lower site} RSW, USB&M through Gh8, emd 523 (2% sheets) OSDA-LLE-150 e
{rs0s) 1-12,000
Mirrer Laie Tem and Reservolr Mirror Lake to Duchesne River ez, 3b, ThE, RS,
USRAM
Hades Dam and Reservoir Cm Ducheene Alver Sec. 26, T2, RoW,
USBer
Stockmore [mm end Reservolr On the Weet Fork of the Duchesne Zeg, 30, TAN, R9W, 1" 2 so0t, ©I w 100, SGPT-L16-16 1943 Ko
River VER&H
Wolf {reek Dsm and Reservolr Cn Wolf Creek, & tributery to the Sec. 21, T1E, RgW, 1" = 2007, CI = 10", A5-118-121 Ha

ouchesne River Dam and Reser-
volr

Harna Dam epd Aeservolr

Teblone Imm end Reservolr

Upper C1iff Lake Dom and Reser-
voir {Lodge Lake)

High Lake Dam ard Reservolr
{Hign)

Grandaddy Dam and Reservoir
{Fich Lake}

Elue Lake Dam and Reservolr

C117f Lake {Lower) Dam and
Reservolr

Lost Lake Dam and Repervoir

Erown Lake Dam and Reservolr
{ Lencwr)

Spoontdll Lake Dam and Reservodr
Hlacler Lake ¥o. 3 Dam pnd
Reservolr

Fieh Lake Dem gnd Feservoir
{Upper}

511de Rock Lake Dmm and Reser-
yoiT

Weet Fork of the Duchesne River

Cn West Fork of the Duchesne
Eiver

Cm the [uchesns River

Cn the Juchesne Rlver

West Fork Fish Creek to Rock
Creek %o Iuchesne River
West Fork Fieh Creek to Rock
Cresk to Duchesne Alver

Grendaddy Lake to West Ferk Rock
Creek to Duchespe River

West Fork Rock Creek to Duchesne
Riwver

Flah Creek to West Fork Rock Creek
to Muchesne Rlver

West Fork Fish Creek to Duchesne
Alver

Weat Fork Rock Creek to Duchesne
River

West Tork Rock Creek to Duchesne
Aiver

(lacier Lake %o Fish Creek to
Fock Creek to Duchesne River

Fish Creek to Rock Creek to
Duchesne fiver

East Fork of Rock Ureek to
Tuchesne Rlver

LG

Sec. 27, U1K, RGW,
Lasay,

See, b, T135, RW,
USBEH

Sec. 14, T15, ROW,
V5 2E

Sec. 20, T3%, ROW,
USDAs

Sec. 31 ard 32, T3F,

REW, USBAM

Sec, 33, T3L, REMW,
UgaAn

Sec. 28 aml 33, T3N,
REM, USEAM

Sec. 21 end 28, TN,

REW, UcpaY

Sec. 2%, T3H, AW,
USBE

Sec. 28, TN, niw,
113 B

Sec. 34, TN, ARG,
TSR
Sec. 11, T3M, ABW,
VST

Sec. 17, T3H, 76w,
USDa

Sec, 10, T3H, ATH,
USEAM

1" = 500', CT @ 10", S6PT-418-136 and 137; 1" = 50,
cI -85'; 66PT-b18-138 through 1b9, 66-418-165, 169,
and 01

£6-418-215, 1" = 5000, €T = 10°
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Fotential deservolr Sites
Ulote Pasin Ayss

Speet J of T

12

Area~cepaclty Copt-cepacity
Gealogy Materinls curve CULYE TANGE
type type Irawing No. Prices as of Femarke
13 Hene Hone No ounber 2,600 AF USER
Gm3=59 Qet, 1959 30" quod Series - Strawberry Valley
12, Nov. 25, 1959 Fene Kone 66-428-117h 12,000 to USER
G=22-59 25,000 AF 30" quod Series - Strawvberry Valley
Jen. 1954
=) 1947 USER
307 Cuad Serles - Strawberry Velley
66-418-500 USER
30t Quad Serdes - Stravberry valley
» F6-418-19 through G-66 5/ Gh=418-202 BT, 000 AF 5/ See repart DAE 113 for references
51, S6-h18-h2 ard W3, G-ho {Feaplbnility} Elte to be conetructed under Bormeville urdt to eatimted capacity
ho0!, O = 5Y, 5/ 65-D-15
30t guad Serles - Stravberry Velley
frT=b18-1353 and 134 2/ E6-h18-530 15,500 AF 1/ furrent creek pipeline ard tumnel portal - GOPT-L1B4130 aod 132
{Feasioility) Boprer Aren "A" 2 66-k18-828, Borrow hress "A", "B", C", "D, amd
"E" 17 = 1000', €I = 10", 66-h18-1269 £6-D-17 Hef. Arawing
g," Femsibllity report on materlels for Current Creekx Dam, Feb, 1051;
Currant Creek Dem site emrth meterlels investigation, Barrow Ares "A"
Feb, 1951; Preliminery Geology Repr—t af the Curramt Creek Dam and
Reaervolr sites, G-59, 510, Utah. Por further references ses report
D&E-183, 30' quad Series - Stravherry Valley
66-k18-532 UEER
T.5" guad Series - Frultlard
I=35" None ane 66=h18-535 (Upper eite} 6AOA-U18-22 and 28 - located Sec. 16, T15, ROW, USBAM by
the State Englneer of Utah
From 22ml Alennlel Report of the State Erglneer
Est. 38,000 AF - 32,451,838 - Drager, 1920 - USER - Lower White Alver
through 320, fh2 OH=19T See Geulogy S-418-2ia8 162,800 AF Site to be constructed wrder Honneville unit to estinated capaclty
§) 660h-118-150 GH-B1 oct. 1962 USER
30" quad Seriez - Tuchesne
From 22nd Blennial Report of the State Engineer. Feasipdlity doubtful.
AL" ¢qued Series - Hayden Peak
From 20nd Bilernial heport of the State Tnglneer
33,770 AF storoge - Great Baein Power Coamparmy  USGS
& 1943 Lone None £5-118-526 USBA
~529
None None 66-416-511 USHR - at coordinatea WFH0,000, E2,159,000
Frem 22nd Bienndel Report of fue Stete Englneer
Feonaibillty deubtful
3% end 137; 1" I 507, SE-hol-E4T 500 to 22,000  USER
ig, 66-L18-165, 16g, 1-5-50 AF
Hone None 66-418.571 USER

From fgnd Blemnlsl Report of the State Engineer
6BE {F 30" gund Series - Eaden Feak

Reconnaissance made

From £2nl Bleonlel Aeport of khe Shkate Englneer  Reconnelssance made and
o f1le in States Inglrnesr's Cffice and USGE 625 AF
30" ¢qued Series - Heyden Feak

Reconnalspance made and
b2 AF

From 22nd Blennial Report of the State Englneer
ap file In State Engioeer's Offlce and UEGS
A0 quad Serles - Hayden Peeid

From 22nd Blermdal Report of State Englneer
on Flle in State Englneer's Offlce end USCS
A0 Gued Serles - Haylen Peak

fdeconnelasance made and
25T AF

From 22nd Biennial Report of the State Engineer Reconnaissance mads snd
on £1le in State Englnser®s Offies and USGE 287 AF
A0 gued Series - Hayden Peek

From 22rd Dlanniel Repoxt of the State Englneer
¢ file in State Fngineer’s Office and USGS
30" ¢qued Series - Eaylen Peak

Reconpalssance made and

From p2nd Dlenmial Aeport of the State ¥ngireer USGS 343 AF
30" guad Serfss - Eeyden Feal
From 22nd Blennial Report of the State Inglneer USGE 1296 AF

30" Quad Series - Eapden Peak

From 22nd Plemninl Report of the State Engineer USG5
0% Quad Series - Hayden Pesk

From 22nd Blenminl fepert of the State Engineer USG6 395 AF
Other eites: Fish Lake }Lwer) Sec, 21, TIY, RdW, USEAM

Figh Leke {ti1ddle), Sec. 16, TI¥, ROW, USB&M
307 Quad Serles - Hawlen Feak

From 22nd Biernial Report of the Stete Epginesxr Eat, meade and on file
in State Engineerta Office and USG5 8 AR
30" Qued Series - Hayten Peak
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Potantial Reservoir Sites
Uinta BASIh Arées

Locaticm: Teopograpky Area-capacity
tommakd Seale; CI Gacl ogy Moberials curve
Feature Irwirage and rangs Draving Ko, type
Pothole lake Dam amd Reservoly Faat Furk of Rock Creak to Sac, 15, TIM, AW,
Duchaana Bives: URREN
Meadow Lake Dexm and Rasarvolr Enst Fork Reak Creak 1o Duchesis Fas, 1L, TN, ATV,
River 1FEREM
Duck Laie Duw and Reservolr East Foek iy Retk Creek to fac, 35, TIH, AW,
Tuchasie Blvae UEREM
East Pork Dmt am! Reservoir 0 Roek Creak to [uahasne Rlver Bat, €1, Z[, and SEOA =hOk~ 35
20, TIH, FTV, UPBSM
Upper S51wnter Dea o Rock Croek iriortary to Sec. 20, T, RN, 1" = o', oI = 207, G6-h18-120 y 1 1 S50 B-50h
freu:.bumr wte) Imehosna River USELH 1-T-4
Como Laka Dan and Reservedr FRotk Cruek to Dochesos Rlver Gag 26, TZR, RTV,
UEREH
Lower Stillwater Damt and Réser- (o Rock Creek to Pochesne River Sac, 5 and 8, TIF, 1" w 50', 56 PT-h18-24 through A1, 66-h1B-goa, 1" = 6641 68-203
volr (Roek Creek Dem REW, USBAH 50G', €1 = 10"
Bowers Creek Dex apd Reservolr Sowers Creak to Amtalcops Creak Gac. U, THI, AbW, 1" = o', oI = 57; 17 = 50, CT = 2!, SE0a-LOL-TT
to Duchasne Rlver UEREH
giddan Laks Dam arxd Ressarvolr Laks Ferk River to Duchasnes Biver Gt 2‘!, 'ﬂm, W,
RN
Clemmnta Lake Dmm And Reservolr  Gn Clements CTeek o iTribrtmry to Beo. 25, TAN, BEW, 66-416-5TT
Lake Fork to Darhesme Rlver UBSBAH
Taks Pork Den and Reeervolr Brown Dook Creek to lLeks Pork Bed, ), T2N, BTV,
Hiver t& Inchasns Rives VBREH
Fldrwy Laks Dam and Resarvolr Oh Erown Duek Creek to Lake Pork gsc, 6, TEN, BEW,
t0 Duttwsirss Rlves 1FEREM
Ialap! Lake Dem Epd Rmpervolr On Erowp Duck Creek, s trimrtery Gna, 6, T2N, BEW, 66-18-573
of Lake Fork to Doohesne Rlver VSR Sep. 1901
Erowp Dok Lake Den and Remers Cn Brown Durk Creek, tribotay to Sec. 5, T2N, BOW, 66-hB-5T2
voir (Lake No. 1} Lake Fork to Inchesne Rlver BR&M Sep. 1920
Lake Fork Dem and Reserolr Laly Fork to Dachasne River Eec. 3 apl 10, T1K,
(Lowes) RSW, USB&
Laks Fork Dam amd Reassvodr Lake Pork to Pushesns River See, 10, TIK, R,
{Altarrate) USBAM
Twin Potts Dam and Reservolr Balow Hoon Resmrwodr on Lake Fork Sac. 3k, TEN, ROV, G6-R18-599
Creak to Ducheans River TS BN Sep. 1901
Morplroe Leks Dam and Reservolr lake Fork t& Duchesne River Sec. 11, TIN, H5W,
TRTBAM
Blustell Dmm snd Reservolr Do & 1l tributary of the Yellow- Sec. 31, THE, RSW, A=l 18-5Th
stome Cresk to Lake Fark to USB&M Sep. 134
Tuehesna
Ace of Bearts Dem and Reservelr  Went Pork Yallowstons Creek to Beq. 30, T4, RSV,
Lake Fark to Duchesmw Aiver UEREK
Drlit Laks Dexm and Reservor A trivotey of Yellowstone Crask Swe, 30, TUR, R5W, &6-U18-576
to Laka Fork to Duchasns Hiver HBAK Bep. 1931
Superior Lake Dem and Resarvedr Bendwmters of Yelloweticme Creak Sec. 20, TWH, R,
to Laka Fark to Duchsshe Hiver USEA&H
Five Faints Laka Dam and Resar- A tributery ko Yellowstome Creek wet, Sec, 29, TWR, 5328575
volr (Lake fo. 8 4o Laka Fork to Duchesnoe River R5W, UGB&H Sep, 1931
Twvo Pointa Lake Tem apd Reser- Weat Fork Yellowetore Croek to Bec. 23, THN, R5W,
wvoir Lake Fork to Duchesme Rlver USBAH
Warth Star Lake Tmm amd Reser- Farth Star Laie to Tellowstone Sec. 9, ThN, RSN,
woir Creek €0 Lake Fork Creek to UEBAM
Duchesne River
Tungsten Laks Dam and Ressrvoir Wast Fork Yallowstons Creak fo Bac. 15, ThN, RSW,
lake Fork Creek to Iuchesne River USE&M
Laks W5, 9 Den and Reservolr Yellowotane Creek ko Lake Fark Sec. B, TN, B,
River to Ducheane River USBEM
Bald Ridge Dan and Rwasrvolr Small tributery to Yellowstone Sec, 16, TIN, ROW,
Cresk to Laka Fark to Duchearne TSRAM
River
Timgthy Lake Dmm (Lakes Nos. Swift creek, 8 trilday to SEE, Sec. 29, THN, 1/66-308 583
10, 11, and 12) and Regervolr  Yellowstone River RUW, Uenax 66-1118-564
£6-418-565
Farmere Lake Dma ard Rapervolr Swift Creek, B kftutsry of Ser. 5 apd 6, TN, £5-510-570

{Miller)

Tellowatone Craek

Rbw, Uamen 1/

279. va

Cost-

Trewing No. Frice



Cemtral Ukah Froject
Ultlmmto Fhass - Utsh

ctantial Resarvolr Sitap
Vintp Berlo Ares

Sheet, 2 of T

Geclogy HMateriale

type

Area-capacity Coat-cagpacity
curva CUrVE YADEA

Irewving No. Frices as of

, $-818-203, 1" «

w20, Gion-Lol-3T

Feamrks

Gbml] fm 504 Fenalhiliby emt,

1-7- et 25,500 AF
DPR D3-1'a 1961
Dwg, G6=D-16

S4-118-5TT

66-418-5T3
5ep, 1931

&5-11A-5T2
Sep. 1931

66-4168-55%
Sep. 1531

4418574
Smp, 1531

Gt 8 5T
Sep. 1931

66-418-5T5
&ep. 1501

1/66-W18-583

buced
)

Froo 22nd Plannial Asaport of State Englrear Faconnadssance sstimmta
mede end tm file in State Engioesr's Ofice andUBOS

An ulterpets demnita ewtitled Pothols Lakm (Lower), Seo. 15, T3N, ETW ~
Th AP 153 AF

307 quad Jerler - Kayden Feak

From 22wod Bleonlal of State Engloear Raconmadssance astioata
made and on flle ip State Engitesr's (ffice apd USGE P
30" quad Serise - Hayden Peek

From 22nd Blenpiel Repart of State Englneer UBCs
30" Quad Serlep - Hayden Peak

ITh AF

Fram X2nd Blemnlal Repart of State Engloeer
30' Qquad Seriep - Hapden Peok

b miuhgwog'aplw: 1" = 100, ¢T = 5', SSPT-416-165 through 169
fag. 15

2/ Prelimimery Geslogiesl Report of Upper Stillwmter Dam site 662, COUF,
Utah, Mer. 1550 For further referencas see DAF report No. 122, UEER

30" Quad Serles - Heyden Feak

Entimntad by 1908 557 A¥

From ¢nd Blepninl Repart of State Engloeer
30" Quad Series - Heyden Pesk

Feasilulll bty douttful

1EER
30" {uad Seriss - Hmyflen Peak

From 2nd Fiennial Repart of Stats Englmesr  Ent. 465 AF - $f0, M2
Prak

30" uad Series - Gilbwert

Apcomnad peanca mads amd oo
Est, &0 AF

Fron 22nd Bienninl Report of Stats Engloesr
file in Etats Englnest®s Offics sod US(H
30" {uad Seriss - Paydsn Peak
Reference drawing Ne. 65-416-1¢2  Feb. 1942  USER
33" Quad Berles - Exyden Feal

From Z2nd Bilennial Report of State Engloeer  Est, 468 oF
30" Qquad Serles - Heydeo Fesh

USBR
30" Guad Serles - Hayden Peel

UBBHR
30" fuad Series - Hayden Pesh

From Z2nd Bienndal Report of Etata Fogloser Flans and specificetlons
riled in Stats Engineer's Office  Burvmyed = Est. 460 AF

Lake No, 1 {BErown Duck Lgka}  UBER

307 Quad Serdias - Haydan Paak

Fran 22nd Blermdal af Btata Englhissr
30" Quad Sariep - Githert Pesk

Poasibility dcubriful

From 23pd Blammlel Report of State Englnesr
Ept, 650 AF
30" guad Series - luchesna

Pegsiblll by doubbrul

1SER
307 fuad Series - Gllbert Paak

From 2Ppd Biarndal Baport of Stata Engloeer
filed in State Fngirser's rice Fat. 670 &F
F0° guad Series - Duchesre

Plane and epeclficetlors

ISER
30° fuad Series - 011wt Peak

From 22nd Blennlal Report of Steate Epglneer
30" quad Seriem - GLibert Penk

Peuafiility damberal

USER
30" Quad Serfem - (1lvert Feak

UEBER
30" quad Series - Gilbert Peek

From ¢nd Bienmial Repart of 2tete Englpesr Racormad asance astimate
made apd on file in State Engloser ‘s Office, mada by UBGE  Ewt. 150 aF
30' quad Zerdea - Giltert Pesk

From 22od Bfenninl Report of State Eogloeer
A0 quad Gerins - Ollbart Peax

Feaslbllity dcubtful

From 22nd Blemma) Repert of Steta Englrmer
301 quad Series - Gilbert Pemk

Feaslbllity dovbiful

From 22pd Blemnlel Report of Stete Engloeer
30" quad Serles - Cilbert Peak

Pesaitility doubeful

From 27md Piemmial Repart of Stata Englneer Reconnaientnes sutionte
made apd on flls in State Engloeer's Office apd USGE 300 Ar
30" Quad Saries - Gilbert Fesk

From 22nd Blernlal Raport of Stata Engluwer
30! Quad Series - Gllbert Pesk

Faanibllity doukiful

1/ Alternste sites

30" guad Serles - Gllbwrt Feak

1/ Altersate sites - Sec. Y1 sod 32, TAK, B, WOEM; area-cepacity
UBER

curve GE-416-580, Sep, 1901
30" fuad Series - Gl1tert Puak



Central Jieh Project
vltimate Fhase -~ Utah

Potential Reservolr Sites

Jinta Dasln Area

Lecatlon: Topagrephy Aras-
tounahip Scale: CI Ceclagy Materiale [
Jocoture Irrginage &nd range Drewlng Mo, type type Irraw
Torth Cerrcl Dam and Reswrvolr Cn Gwift Creek, & tributery to SEd, See, 21, THN, 1" = 130%, CI = 51, G6PT-418-381, Fov. 1955 64
Yellowstone Creek RbW, USBAM Hov.
Lowey Tmrpol Dem end Reservolr [m Swift Cpeek, 8 tributery of wig, gee. 28, THY, 5Gab
tne Yellowstone Creel Rli'hl', LEELY] Sepa.
Zast Cerrol Tam and Reservolr on St OCreek, & tributary of SEE, Sec. 28, Ty, 1" = 100", ©I = 5', &APT-L1G8-3E0, Kov. 1955 B4
the Yellowstore (reek RNV, UBK&M Sep.
G5
Ko,
Ceer Leke D and Heservoilr Cr. o emall fributcry of Swilt E}, fes, B, T3n, AN, G648
Cresh, o tributary of the Yellow- USERi
atore Creck
Upper ¥Yel®gwstone Tem and Aeser~ Cn Yellowstone Creek to Lake Fork Sec, & and 10, TEN, 1" = 300", ©f = 10f, 66pr-hlB-185, 185, and 167 1 [T
volr to Duchesre River RhW, U5EEM
Crystal Aench Lsm eng Reservolr  On Yellowstone Creek to Lake Fork Bew. Ly TIE, AW, I 2 bty 21 = 5, 87PT-LAE-18 and 1%, June 1963 b 087
{Lower Yellowatone) to michesse Rives USHEM 1" W 300Y, OI = 101, 68-L15-55 2/66-k
{xt.
East Loke Dam ard Beservoir el owstone Creek to Lake Fork Sec, 28, TN, Rl
ta Duchesne Blver LTS R&L
Eoneta Jam and Resexrvolr Cm lake Fork tritutery to Duchesne Sec. 32, Tlk, BlW, 1" a 5p0t, of = 200, SETPT-b1E-17, Wov. 21, 1962 "Appendices for g,
Eiver pEELY] Uimte Ragin Hou
Report” by Charles anni
A. Prescott, 1943
{only genmeral)
Upeled Tan and Reservodr Om Sig Sand Wasn LZee, A1, 728, A3, G6-p-EaTH, 66-418-826, 66-b18-8e5 -
{7ig Sand Wasn) USE&A Jan.
Teke Leam wnd Aeservolr West Fork Iry Gulen to Lake Fork Gec, 25, TIN, BAW,
River to Imchesne Hlver TS E&H
Lixe Tz, 1 Dam and Rescpvalr Try Guleh to Lake Fork Adver to Sec. 4, T2¥, R3W,
Inchasne Eiver TSt
Altoreh Tam end Aeservnir Offstrean site trivutery to Bee, 16, 115, RIW, 1" = 5007, CI = 107, SEPT-418-34 and 35, Kov. L5k2 i 6y
Uinte River [EEEHM
Widview Dun and Reservolr Ar offstrown site of the Imchesre See. 35 ard3f, T35, A&k
River R3W, USTEM July
Lew Jza ard Acservolr on Gilbert Creek, & tributury of Ses, 33, TSK, RLY, 1" = spgt, €1 = 10', SEpT-L1B-170, 1946
Uintea Rlver FEITEA
Giltert Pead Dam anl Reservoir 0n Gilbert Creek, a tributary of Seec. 22, TS, RlW, 1" = 5pg', ©I = 10Y, SAPT-4I18-190 64
Uinta River IETE
Gllbert Creek Tam and Reger- om fillbert Creek, o trivutery of B, Sec. 32, TSH, 1" = 500, 0 = 10', 66PT-h1B-18 vigual rhaerva- 66N,
o Uinta River RIW, USEAM tiem enlyl Mo &
Eigh Take Dem ond deservolr Kidaey Takes Basin, o trihotesy See, 20, ©5K, BNW, 1" = 1000', CI = 10', S6PT-L1B-24 Vigual observe- 6
to the Uinta River J5TEM tion in memd. of 430
G-1-lb & 963
Felrbew Lake Dam end Ressrvoir Xldrey Lekes Zasin, = tributesy Zee, 20, 5K, RIW, 1" = 1000, €I = 10, SAPT-hrB-sh B4
to the Uinta Rlver TSHEH
Kidney Lakes Dam mnd Husoreo'r Zidney Lakee Zasin, a tributary See. 28, TON, KW, 1" = 1000', CI = 10", BAPT-R1B-Zh Visual checrva- Jen
{Lakes Fos. 6 anc T ~am) to the Uinte Elver USEAH +ion in meoo, of ¥
Sen. 1963 asel
Alan Lake Dmm end Reservelr Snale Dreek to Ulnte River Uee. 25, Ty R3W,
US5&H
Far Lake Dam and Feaervoir lleadwaters of the Uinta Rlvor Sec. 36, TSY, RIW; 1" = 5007, ©I = 107, S4PT-U1A-20 Sep,
See. 31, TH1, REW T 7
mRex 1 !
Crescent lake Zam wnd Reawrvolr  Eeedwatcrs of the Uinte River Sec. 6, TLE., R2W, 56
RIBEA Aug.
Purro Nam and Degervolr On Shale Creek, a tributary to See. 36, TSH, RBiW, 1" = 5o0', ©I = 10', &6pT-h1f-21 ¥isunl chgerva- i~
the Ulnta River USEE tion in memo. of
Fedubis
Atwood Loke Dam‘and fteservolr Atwood Hasing a tributary to the Sec, 4, TUL, mh, LU= 80Y, CI = 10', GAPT-418-101 and 102 Visual obae: 564
Ulnta River s tion anly 1
%-Rey Lake Den and Reservolr Atveond lwaln, a tributary to ihe Sec. 11, Thi, mbw, 1" = 500, 0 = 107, 65PT-418-101 and 102 &5
Ulnta River VSR
Ymiden Lake Dam and Reservelr Atwosd Tesin, s teibuiery fo the See, 2, TUH, RAW, 1" & 5001, CI « 10", 66T-b18-102 Visual obscrva- 64
Ulnta Jifver 135 e tlon in memo. of 12-]

Sep. 1963



roject

- Ukah
olr Siten
ires fhemt 3 af T
Area-capaelty Cost-capacity
Creology Materials SUrVE CUrVE YAnge
type Type Urawing Ho. Frices as of ' Giemarkes
-1 8-60T ISR
Wov. 11, 19595 30" Guod Series - Gillbert Perk
66=118-581 USTER
Sep. 1E31 30 Quad Series - Silbert Peek
G6-418-587 VSRR
Hep, 1931 30" guad Zeries - Silhert Peak
E6-118-608
Fgv. 11, 1955
662418578 USBE
30" Gued Zerles - Gilberk feex
a7 i B6nU18-Ehd 18,000 to 1/ "Prelimlmmry Guologlc Report of the Yellousbone Jar Bite", To, G-61,
137,000 AF Jes. 1950
ook, 1963 USHR
307 quud Seples - Giltert Peuk
1963 y GE7-418-26 30,000 to y "Heponnalasanece Geclogiesl Report of Crystal Rench Dam end Reservolr
2/66-k158-52 £0,000 AF Site", G-12l, Reglon k, SLG, Utsh, Jure 1951
56118554 Zep., 1963 2/ Lewer yellowstons
Oct, 1963 oy not assigned JsER
30" Quad Serles - Gllbert Feai
From 23nd Blervdel Report of State Toginesr Feasibitity deabtful
A0 fuad terdes - Duchesns
2ES “Appendines for Aug, 1963 10,000 to Usan
“Honta Taein No. not 20,000 AF 20 Guad Serles - Duchesns
Report" ty Charles assigned July 1963
A+ Prascots, 1943 Ho not assignes
(@ily mererall
&4-418-£35 b, 000 to USEL
Jan. 19hy 12,000 47 30" guad Serfes - Tuehesnc
Dag, 135
rros ¥ornd Alenmial Heport of State Znpinecr Feaslbility dovbiial
50" quad Beries - Gilbert Fesk
from 22nl Aienndsl Aeport of Sinte Znglrmer 150 AP
30" Gued Series - Gilbert Feek
1gka if 66-L18-602 12,500 to 1/ "Reconna!ssance Geclogloal Report, Altomsh Jem sod Reserveir Sltes”,
24,000 AF r-131, kegion b, SLZ, iltal, Sep. 1559
Tuly 1948 USTR
30" guad Series - Tnicheans
HE-416-513 Existing reservoir - USER
July 1938 307 quad Series - Duchesne
+USTR
30" Quad Series - Gllrert Peak
Gh-l18-512 USEd
307 quad Serdeg -« Gilbert feek
Yipeal cheerva- Hi=l18-503 7,600 to 1/ “ceclogiesl Reconmeissance of Jem Sites”, Sep. 1946, USHER, CIF
tion No dete 35,700 AT 02ga
oct, 1963 0! qued Serdes - Gllhert Feak
Yipual obgerva- G6-418-507 SO0 to US3R
ticn 10 Aemo. of L5048 2,500 AF 307 Quad Series - Gilbert Teak
Gu1-46 & 9612 oet. 1963
GE=b1B.551 USER
30" Guad Serdies - 1lbert Feak
Yisnal ohesrva- Jen. 1964 B0 to el
tiom 1n memo, of Lo, not 2,450 &¥ 30" guad Series ~ Gilbort Fepx
Sep. 1983 asslgned oet. 1963
From 2erd Bienndal fepart of 5State Enpineer Fat, 106 AF U558
30" Quod Serien - Gilbert Feak
Sep. 1963 5,000 to 1/ Axis A=k 48 1n See. 31, TSN, REM; Zec. 36, TSK, R3W, USDAM.
ko numbher 15,000 AF fixls P-B 1s In Sec. 30 and 31, 751, REW, USP&M.
Apr. 1964 30" Gued Series - Silbert Fesek
GE-415-501 30" guad Series - Gllbert Pealk
Mg, 1331
Visugl sbeerva- 66-118-538 1,600 to U3ER
tion in memo. of 6,050 AF 30" quad Serles - Glluwert Fesk
3-1-L4 det. 1963
Yipual obeerve- 06=U18-537 1000 to 1/ “Water Supply of the Ulwnts Taain, Utah, and Ita Utllizetion”, dated
tion only 5,700 4F 1543, “iakes and Reservolre on the Headwaters of the Uinta, White-
oet, 1963 roeke, and take Pork River", Uintah project, Uteh, deted 1931
30T Gued Serles - Giibert Pealt
&6-h1B-5k7 Jan, 136k USAR
Renge 425 to G40 30" ousd Series - Gilbert T'eak
A7 (made Prom
erpvea)
visunl ohaerva- &h-018-545 500 to USIR
tion in memo. of 12-16-b8 1,450 AF 30" guad Series - Gllbert Penk
Sep. 1863 aet. 1963

14



Central Ukah Prolect
Mtimate Phase - Ukah

Patentigl Reaspvedr Sites

Ulnta 3asin Ares

Tocation: Top ceraphy
towmship Scale: CT Gealogy Haterials
Feature Crainsge and rungs Crewing Ha. type type
Laursnce Leke Dam and Reservolr Atwood Tesin, s tributery to the dee, 22, Thy, RbW, 1" = 50gY, 21 = 10', AAPT-L18-1M and 102
Ulnta River UEhEN
Clenn Lake Dam and Reservolr Atuwond Dasin, & tritutsry to the See, 2, Thi, R, 1" = 50A', €T a 57, S6PT-b18-101 and 102
liinta Hiver USTEN
Laxe Jo. 3 Dam and Feservoir Xrebe Creek to Ulnta River See. 29 and 30, TN,
ATd, LSBEM
Lower Chajn Lakes Deal and Chain Lake Dasin, = tributary Zee, 32, THH, KT, 1" = 500', €I 2 107, GOPT-4158-98 end 50 Trested in &
Reservolr to the Uinta Riwver USEEM general Hnyl
Xrens Creek Dam and Reservolr Cnedn Lakes Basin, & trihwtary Sae. 6, T3, RIW, 1" = 500', CF = 10", &6PT-418-59
to the Ulnka Aiver USBaH
tinte Zios. 1, 2, 3, and 4 Dem On the Cimta River L/Bo. 1, Sec. 11, (Foreat Service) 1" = 1000', I = 25', Vigusl cheerve-
ard Reservoir T3k, A3W, LSBEM E&O0n=418-161 tion only. Memo.
of Sep. 1945
Uinte Canyon Jam and Reservoir 0n Ginte River See, 23, TN, R,
LETE
Sumner Dem and Reservolr John Ster Flet, ¢n Spring Branch See, 20, Tz, BoW,
(Tohn Star) to Cottomiond Creek to Duchesns [E5E
River
lecla Imm and Reservoir Iributary to the Uinta River Ben. 26, 27y 34, epd 1" &

[Cottonwood Creek’

Half Moon Dem and Reservoir
{Erown braw}

Meguire Guleh nam and Hegerweir

Mequire Draw Dem and Beservolr

hoosevelt Dam and Rezervalr
{Haneosk Dum}

Montez Creek [mm and Reservolr

Clevelssd Lake [mm and Reservolr

Guesnt Lane Doum and Reservolr

Antler Dem and Reservoir

ey &and Flbow Dam and Reser-
volr {Lake "“o. 10 Dam)

Whiterecks Laxe Dam snd Reser-
voir

Whiterecke Lake Dem end Reser-
wodr

Ciiff Lake Sam and Heservolr

Cliff Leke Dam snd Reservolr

Lake Ashley Dam end Reservolir

Ooy Wash 10 mlles northwest of
Reoozevelt

Alght Fork Dottomeond Creek to
Imchesne Rlver

Aight Fork Cottomwood Creex to
Inchesne Hlver

Hofetrean site tritutary to
Vinte River

Hontez Creek, a tribtutary to the
Vimta Alver

Tritutery to Wilteroohks to Ulnta
River

Tritatary to Whiterocks teo Ulnks
River

Wagt Fork Whiterocke (reek to
Liinte Rlver

Wndterocks River to Uinta River
Waltargeks Rlver to Udnta River
Whiterocks Lake to Whiteromeks
River to Duchesne River

£11{f Lake to Wklterocks River

to fuchesne River

Writerccks Rlver to Uinta Rdver

Headwaters of the Whiterocks
Flver

35, TI¥, AZW. USDAM

see, b, TIS, A2V,
USTAM

Lee, T, TIS, MW,
LIS T

See. 30, T1S, RV,
UBB&

Sew. 7, T25, MW, &
Sec. 12, TE3, R2M,
URREM

Sec. 3, TIS, RIW,
USRe]

Sec. 9, ThI, W,
USBA

see, 3f10, Thn,
REW, USDE&

gec. &, Thh, R2W,
VST

Zee. 30, TSL, AW,
USBadd

See, 29, TSH, KW,
1572

See, 1, Thy, ALW,
(B

Bec. 11, Th!, RlW,
USEEA

See, 22, ThN, RLW,
USRE

Ser, 16 er 21, Th,
ALW, UETE

a9

1" = 500', €I = 10', Mov. 1955, 65-418-176 1/

Forest Servlee topography:

n

goo', oI = 10%, &6-418-180; 1" = Loo', ¢

TrT-bl18-22

501, €1 = 5%, T0-418-5, GHOA-LO4-25

200%, ©I = 10°, #6-k18-158

10007, CI = 107, &6pr-kl8-22, hog. 1946

10007, CI = 107, &PT-b18-22, Aug. 1946

261; whiterocks Road, 119, June 1958

1" 2 13,500', €I =

"Preliminawy Report
of Geology of Tam
Sltes in the Uipka
Pasin & Aehley
valley", June 16632/

“prelim. Report of
Dameltes in the
Uinta Basin ond
Aahley Walley",
143



2ot

leah
Sltes
L Sheet & of 7
Ar pacity Cost=capecity
Gedlogy Materdale clurre curve range
type type Orawing Ko. Fricez as of Remarks
€6-118-536 Jen., 196k USER
90 to 535 AF 30" qued Series - Gllbert Peak
(made fram
curves )
65-418-544 Renge: 760 to USER
2,elko a¥ 30" Cuad Serdies - Gllhert Peak
Jan, 1964
{mede Trom
curves )
Trom 22nd Blemninl Report of State Engineer Est. 290 AF UEGE
30! Quad Series - Gllhert Peak
Treated in & TO-h18-18 929 to 1} Memorandum "Gealoglesl Recomnedassnce of Dam Sites”, September 1pbA
peneral wmyl Mer . 1564 3,907 AF Data frem Appendix (), Design ard Zstlmate Special Report, lakes and
Mar, 196k Reservolrs on Headwaters of the Uinta, Whiterocks, and Lake Fork
Rlvers, Uinteh prolect, Utan
U535
30F quad Serles - ({ltert Peak
Fo-k18-14 SO0 to USER
1286 2,500 AF 30" Quad Series - Gllbert Teak
Mar. 156k
Viausl oUBerva~ Oct. 1563 Dec. 1363 1/ Uimte Ko. 1 - in See. 11
tlon ordy. Memo. Ho. not b,000 to Uinta Ho. 2 = In See, 13
of Sep. 1946 aosigned 60,000 A7 Uinta ¥e, 3 - in See. 2k Altermate axis
Prices: Oct, Uimta Boe & = 4n See, 9 and 10, TEN, H2W )
1963 30" uad Series - Gilbert Peak
From 22pd Blenmial Report of Skate Englneer Reconralesence made
Feccrda on £ile st State Engineer's Office and LSGE 12,580 AF
30" quad Zeries - Gilbert Pesk
66-418-605 USER and from 22nd Blennail Repoart of State Englineer Reconnalssance
Sep. 1931 made Fecorda or flle st State Englneer's {ffice and USGS 2,750 AF
30" quad 2erdes - Gilbert Peok
Sep. 1963 1,000 to USER
os not G000 AF 30" Quad Serdies - Iuchesne
asszlgned oot, 1663
"Preliminary Repart 665-518-516, 15 1,000 to 1/ USER tepog, Demejte: 1" « 50', 1363, No. 9B7PT-L18-36 through 39 end
of Geology of Dem (elternate L, 000 AF 61 and 62
Sitas in the Uinta alke) Sep. 1963 Feeder vlpe: 1" m 507, 1363, Io. $8TT-18-63 ard b
Fasin & Ashley Sep, 1963 Le. not g/ Alac "Recomnalssence Geclogy Report of the Helf Moom Dam end Aesers
Yelley", June 19432/ asslgned volr Sites”, Gu-TT, Oet. 1363
30" quad Series - [uchesne
From 22nd Blennlel Aeport of State Toglmeer Feasibility doubrful
30' Cuad Serdss - Duchesne
USER
30! Quad #eries - [uchesnpe
"Prelim. Aeoort of &6-4718-560 4,000 to UERA
Tamsitas in the T0-418-6 16,000 AF 30" gued Serdiea - Iuchesne
Uirta Basin and Det, 1063 Ho, not
Aghley velley", apalgned
1943
BE-h1A-158 USER
301 (uad Serdes - Vernal
G5-h18-5k45 1,000 to USER
32048 b, 000 AF 301 Qued Series - Gilbert Peak
Oct. 1963
66—&18—&36 1,250 to USER
Mar. 1% 1,27 AF 30% Quad Serles - Gilbert Feak
Ok, 19463
Ko. oot
azzigned
WG AT From 22nd Plennlal Report of State Ingineer Feconnalssance made

Fecord on file in State Engineer's (ffice ond UEGS
30" Guad Zerles - Gllbert Peuk

Fram 22l Blenmiel feport of State Englneer
30 quad Series - Gllbert Peak

From 22nd Flennial Report af State Englneer Feasibllity doubtful
a0t guad deries - (Libert Penk

USER
0! gued Serles - ¥arsh Feak

Fran 22nl Blennlal Repert of Stete Engineer Reconnalssance aede
Recoards on file in State Inglneer's 0ffice 620 AF - 16,650
30' guad Serles - Harsh Feak

Frooi 22rd Blennial Report of State —ngineer Aeconneissance made
Recards on f1le in State Engloeer's OFflee Eat, 590 AF
30" quad Series - lMarch Feak

USER
30" Guad Zerdies - Gilbert Peak
e
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Central Utah Project
timate Fhase - Uteh

Potentlnl Remsrvolr Sitea
Uints Basipn Areas

location: Topogr aphy Aren-cag
towmahip Scale: CI Gaglogy Matariale LY
Feature Drainage and range Lraving No. type type Drepsring
Whiterocks lake Dam end Reservoir Whiterocks River o Uinmte River Sec. % , ThN, R1M,
U5
Widterocke Camyon Dam and Reser- On Wniterocks Rlver Gec. 9 and 9, TIN, Forest Service map, Whlterocks Road 119, R-k, Utsh, No ok
volr {Whitercths River Diver- FLW, USB&M Aahley WP, strip 31, 1:13,500, C1 = 25! Apr. 19
gion Dam)
Persdiee Fark Dem and Reservolr Berdwatera of Whitercckse River Ed, Sec. T, TN, 66-118-
H1E, USHEM Aug. 19
Wilterocks Dam end Reservoir ©n Vhiterccka River See. T, T2K, RIE, U,5. Foreat Serviee Whiterocks Roed 119, R-4, Utsh, TO-418-
USEEH Ashley ¥F, strip 30, 1" = 13,5007, CI = 25' Aug. 19
¥niterocke Dem and Reservolr fm of fetream aite on & soall See. 16, TIN, EIE, 66 -L18-
tributary to the Whitercehs River 15278
Upper Tridell Cam and Reservolr Onm & tributary to Whiterocks See, 7, TIR, RIE, 66-416-
Rlver USE&M
Lowey Tridell Dam and Aeservolr on a tributary to Whiterochs Sec. 27, TN, RIE, 06-h18-
River USEEM
Crow Creek Dem and Reservedy n Crow Creek, a tributary of Sec, 26, T35, RISE, 1" = hoo', CI = 57, S50A-B18-23, 1545; 1" = 1007, &6-418-
Uimke River SLB&M €1 = 57, 660A-118-24, 1940
Deep Creek Doa end Reservolr Cn Deep Creek just below the Sec. 26 and 27, T35, 1" = bod', CI = 10, G60A-BOL-33, 1912
conrfluence of Crod Creek R13E, SLBAM
Koshy Dam and Ressrvoir I Mosby {reek about 12 miles Sec. 3%, T3S, R19E, 1" e LT, CI = 57, S60A-118-21; 1" = 50', T = 66-L18-
#aat gnd b miles north of Vernal SLBEM 5y 660&-118-29
Bochalen Dam and Reservoir On Twin Cottomwood Wash, & tribu- Sec., 27 and 28, T55, 1" » LOO', CI = 5°, ASPT-L18-382, Hov. 1955 1 2/66-418-
tary to the Ulnta River RISE, SLPaM To-b18
Qet, 18
Bulleck Traw Daz and Heaervolr Teep Ureek to Uinta River Se¢. 3, T1S, REE,
UEREH
Lower )inta Dem and Reservoir Cn Uinte River Sec. 35, T&5, R1E, USERE 1" = 500, 0T = 10', T0-b18-z, oct. 1963 i TO-h1E-
TUSBAM Oet. 15
Bottle Hollow Dem and Reservoly  Offstresm site tritutary to See. 21, 22, 27, & 1" = 50", CI = §', T0-418-9, Nov, 21, 1963 Memo to E. O. TO-is1B-
Ulnta River 26, Ta5, KLE, UGE&M Larecn, 3-31-392, 56-410
by J. Eeil Qct. 19
. Murdock {eomly
general)
Sand Wash Dam and Reservolr Dry Wash & miles east of Fort See. 25, T8, R1SE, 1" = s007, CI = 107, AS-41B-1Ch 1 §6-118-
Duche sne SLEEM, & ml. east of
Fert Tuchesne
Weore Dam and Reservoir HAed Wesh to Duchesne River Se¢. 1, TS, F19E,
SLEEM
forelon Dem and Reservolr On Dry Wash, a tritutary to the Sec, 25 and 26, T3S, 1" = 50', CI = 5°, ASPT-KAB-59, June 1942 Appendlees for T0-418.
Duchegne River RZE, UCBAM Uinte Basin Jan. 1§
Repart, 1243
Fuller Cut Dem and Reservoir An affstream site §,5 miles south- Sec. 29, TGS, R2OE, 1" = §0', 0T » §', ASPT-h18-L3 through 58 85118
east of Fort Duchesne SLIEN
Anderson Imm end Aeservodr An affetream aite about § miles Sec, 32, T6S, F20E, &56-l08-
scutheast of Fort Duchesne SLB&M
Peliean Lake Dem end Reservolr An clfetresm site, & triltutary Sec. B0, 21, 28, & USER 1" = 1000', CI = 5', SAPT-318-£1, £3, and "Reyised Uinta TO-418-
+& the Duchesns River &, TTS, R2CE, SLo&M 65, Mey l3kz Basin Report Dec. 1t
Apperdices”
Eow 123
Helfwey Hollow Dam and Reservoir West Fork of #alfway Hollow, a Sec, 7, TGS, H20E, 1" = 100", CF = §5', G5-K18-405; 1" » 1000, ¢1 = 1 Ta-116-
trivutary to Creen River SLB&M 10", &5-118-7l and 88
Hlanchett Perik Dem and Reservolr Dry Fork, a tributary of Ashley Sep, 20, 21, 28, & 1" = 10007, CI = 10", &6PT-L18-19, July 194& E6-416
Creslk 29, TS5, ALPE, SLB&M Mar. 1
Leke Dam end Reservolr Headvater Iny Fork to Lake Fork 5ec. 32, THK, RLE,
UEBAM
Twin Lekes [mm and Reservoir Iy Fork, a tributery tc Ashley See, 21, TI5, RlEE, 1" = 10004, CI = 19", ASPT-LL8-12 &5-115
{Lake Ko. T) Creek SLR&M
Goose Lake Feeder Dam mnd Reser- South Fork of Ashley Creek See. 18, T15, R1SE, 1" & boo', ¢1 = 5'; 1" = 100", CI = 2",
volr (Elbow Leke) BLARK G50k -Rik -



ah Froject

‘hase - Utah
teaxvolr Sites
1Bin Aren Sheet 5 off T
Arep-capacity Coet-ceprelty
Oeclogy Hateriels curve curve range
type type Draving No. Prices as of Remaris
P‘rm 28nd Blennlal Repart of State Engineer Feapiblllty dcubtiul
Other Whiterocks Lake Dam sites located ing
Wo. L Sec. 28, TSN, KW %o. b Sec. 21, TSK, HAW
¥o. 2 Gec. 33, TSE, RIW ¥o. 5 Bec. 29, TSK, RIW
Ko. 3 Sec. 32, TSH, RIW
30' guad Series - Gilbert Peak
&, Utah, %o number 50,000 AR USER
Apr. 1564 Apr. 1364 30" Qued Serles - Gilbert Peah
£6-118-500 USER
hug. 1531 30" guad Seriea - Marsh Feak
by Ukl TO-118-1 Reconn. aat. UB2R
' fug. 1963 Sep. 1963 30" Quad Seriea - Marei Feak
9,500 to
TT,000 AF
July 1963
prices
66-118-556 USER
30" guad Series - Vernel
&6+118-559 USER
30" Quad Seriea - Yernal
66-518-558 USER
30' Quad Serjes - Vermal
: 1007, 66-i418-527 USER
30" Quad Serjes - Margh Peak
USHR
A0 Quad Series - Marsh Feak
L1l = &6-11B-51T US3R
30" Qued Serles - Marsh Fenk
1 i 2/66n8-f12 6,220 to 1/ Prelimnary Repert of the Geology <f Dam Sites in the Uinta Beain and
70-L13-5 15,700 AP Ashley Velley, Jume 1943
oct. 1963 Jan. 196k 2/ txts A", 66-l18-€12, Sec. 29 and 32, 58, RI9E, Hov. 1955
30" Quad Seriea - Yernal
Frew 22nd Biennlel Hepert of State Englnesr Irvestigations mede And
coat estimates prepared Records on file in Stete Engineer's Offleoe
Est. 900 AF - 228,651
30" guad Series - Vernal
1563 Y 70-418-4 Dee. 1963 1/ ‘"Prelimirary Repert of Geology of Dem Sites in the Uints Basin and
Dot 10463 2,000 to Aebley Valley", Y ¢. D, Lassan, June 1343
8,000 AF 30" guad Serles - Vernal
Price De¢. 1363
Ko not aseigned
Meme to E. O, T0-418-13 Reconn. eet. Dec. 30" guad Series - Vernal
larscn, 3-31-39, 56-L18-603 1963 4,000 to
By J. Fell Qet. 1963 13,000 AF
Murdock {omly Prices Dec. 1963
general ) ¥o, not saslgned
1 66-418-555 1,000 to 1/ "Preli.mimry Report of Geclogy in the Ulnte Basin and jAshley valley",
15,000 AF June 1543
ook, 1963 30' Quad Serles - Vernal
From 22md Bieonlel Fepert of Stakte Englneer Feaaibility doubtful
30" Qued Serdes - Vapnal
Appendices for T0-418-15 Les to USER
Yinta Basin Jan. 196k 2,006 AF 30" Quad Series - Vernal
Repart, 1943 Moz, 1964
66-418-523 USER
30" guad Series - Yermal
65-418-51% UsaH
30" Qued Series - Vernal
, ard "Revieed Tinta To-b18-12 6,500 to USER
Pasin Repart Dec. 1G63 60,500 AF 30" Quad Series - Vernal
sppendicss” Jan. 1964
Ho. 123
, CI = 1 To-418-11 20,000 to 1/ “"Preliminary Report ¢f the Geology of Dem Sites in the Uinta Paain
57,000 AF and pshley Valley", 1943
Dec, 1963 lsaR
30" Quad Series -~ Yermal
& 66-418-565 2,230 to USER
Mer, 1 11,700 AF 30" Quad Seriss - Mareh Peak
Det. 1963
From 22nd Bienniel Report of Stete Englneer
30" Quad Series - Mersh Peak
66-018-548 1,750 to USER
4,550 AP 30! Quad Seriea - Marsh Pesk
Oct. 1963

Froo 22ml Blemnial Report of the State Engineer
Ept. k32 AF - $22,227 o d
)
_?0 $uud Series - Mareh Feak
ik

-






raject
= tah

alr Sltes
T8 Sheet 6 of T
Area-capacity Cost-capatity
Gealogy Materials curve orve range
Lype Type Trawving No, Frices as of Retarks

From Z2nt Blennisl Repert of State Crgineer Feasinility deubiful
307 qued Series - Marsi Peak

From 22md Blennisi Report of State Zngineer
30" guad Series - [Mfarsn Feak

From 22nd Blenniel Report of S%iaze Znglneer
3" Quad Serles - Marah Feak

From 22pd Biermiel Report of Siete Erginesr
a0 guad Series - Marsh Feak

From g2nd Efennial Repor: of State Frglpeer
Est. 80 AF VEGE
0" qued Serles - Marsh PesX

Frem 22nd Slernia) Report of State Fragineer Estimate male and lnveati-
gaslon made Aecarda on file in State Engineere Cffies

Est. 313 AF ~ $208,580

30 Quad Serdes - Marsh feak

Froa 22ml 3iennilal Feport of State Engineer
Tst. 189 AF - $17,392
30" guad Series - Mersh Peak

From 22nd 2iennisl Report of State Erglneer Peasibility douwbtful
30" gued Serdes - Marah Feak

From 23nd Ziepniel RBeport of State Englineer Feaafibility doubtful
30" Guad Serles - Merah Fesk Est. 100 AF

From 22rd Slennial Repért of State Engineer Feasibilisy doubtlul
Eat. SR0 AF
30" gued Series - Mersh Peak

From 22rd Bienndal Report of State Inglueer Fecornalssance aede and
records in State Engineer's Offiee Est, 23h AF - 36,402
30" Guad Series - Marsh Peek

From 22rd Blennipl Report of State Englneer Feasihility doubtful
30" Guad Series - Marsh Peak

&5-418-561 USER
A0* Guad Series - Mareh Peax

From 22nd Bienniel Report of State Engineer
Est. U50 A7  USGS

33 guad Series - Maren Peakx

66-41B-5T0 9,000 to USER
Jut, 1545 B7,000 AF A" guad Zeries - Marsh Peak
Oct. 1963

Fram Zzpd Siermial Report of State Engineer Feeslbility dofosful
20" Guad Serdes - Mersh Pesk

From 22nd 3fennde’l Feoert al State Engineer Feasipility deubiful
30" guad Serfes - Merah Peak

Fremt 22nd Riermiel Repory of Siate Englineer Feasloflity doubsful
30" Guad Serles - Marsh Fena

Urmuolished CU¥ tee Geolowy 325-418-136 25,200 A USIR

Verhne! uplt TG fpr. 1548 30" Guad Series - Vernel
definite plan

geclogical report

Dec. 1956

325-418-135 USER
30 gued Series - Vernal

£5-418-522 USER
I guad Serles - Vernal

G6-41B-53% USEN
30! Quad Geries - Vernal

i 325-k18-153 Recon, est, 1/ Urpublished repoet, CUT, Vernel unit, definite plen geclogy report,
Apr. 1964 De¢. 1950
10,000 to HEE]
16,000 AF 0" Qued Series - Marsh Peal
Jen, 19464

Prelim. geology See Geology Axis A 4,000 to L1/ Cost eapeclty curve [or Axis "A"

of Tyzack [mm He=L1B-AT5 15,000 aslf 2/ Topogrsphy: bSOPT-k18-32 & 33  5¢ple 1" = 507, CI « 57 Danmaite
aite, kow, 1545 Axis © Sep. 1963 hgopr-b18-3k Seele 17 »5M0', O = 10" Aeservolr
ITill & test pit £6=L18-1020 2/ Alterrete - Upper Elg Brush Creek Reservolr

program, Tyzack Axie T Topography: 1% = SO0, 1941, Lo, &5PT-B18-k3

Dan site, 1oh5 £5-L18-10m1 USIR

65-k1§-528 JSER
4 30" quad Series - Jensen

- Pot CTeex Dem: See, 23 mma ab, TIS, RELE, 1516 AF
? Alte | gec. 9 and 16, TS, R2bY

From 22nd Blenniel Report of Stats Englnesr

Bullt 1610, falled 1827, robt rebwllt 5505 AF



Central {ftah Profect
Ultimate Fhase = Utab

Potentisl Reservcis Sites
Uinta Pasin Arem

Location: Topeararhy irea-

township Scale: CI Gedlogy Materinls -

Feature Dreinage end rengs Draving No. type type Lrax

Echn Park Dam amd Reservolr Green River 3% miles dcwmstrean Bag, 20 and 27, TTH, 1" & 200', €I = 5', LTPP-4LE8-11 through 16; M7=

Eplit Mountain Dam and Resers
vair

Fariette Dem end Regervalr

Coyote Trev Dam and Ressrvodr

Coyote Weah Dam and Ressrvolr

lalong [mavw [am and Reservolr

Waoh Dam and Repervalr

Ashley Creek Tam and Reservolr

frow the confluence of the Yampa
River

Green River

Feriette [raw to Green River

Coyote Wash to Green Rlver
Coyote Waah to White River to
Cresn River

Talang Iraw to White River to
Green River

Wesh %o White River to Green
River

Try Fark to North Pork af Ashley
Cresk

10, Coloyado paM
See. 15 and 30, T,
R2lE, SLEaM

gec. 1k, TSE, RZE,
USESH

Sec. 15 or 20, THS,
R25E, SLEaM

See. 5, T95, REZE,
SLEAM
See, 21, THS, RELE,
SLEAM
Ser, 12, TYS, RIOE,
SLEAM

Sec. 20 or 22, TiS,
R1EE, SLBEM

1" = 507, €¢I = 5, 317PT-416-17 through 28

1" w 100!, €I @ 5', SgEPP-418-6 through B
592-416-6 (1988)” ' '



lact

Utsh
r Sltes
2B Shaet T of 7
Ares-capariby Copt=tepaclity
Geclagy Matariale ourve curve range
type type Draving No. Frices as of Remarie
27-k18-h USER

1 = &2,500 Topogrephy of Ddaceaur Katicosl Momement

USER

Fram 22nd Bisnnlel Report of State Poginesr
f£1led in Steta Engineer ‘s Offics

Est. LS AF

30" guad Series - Verpal

Fran 22nd Blermial Report of State Engloeer
Froo 22pd Blempiel Report of State Englneer

From 22md Plennial Repart of State Pogloeer
30 Quad Seriss - Vernal

From 22od Plannial Repert of Stata Engineer
A0" Quad Serdes - Verpal

From 22od Bleunial Heport of State Engipeer
30° Quad Series - Marsh Peak

1Y

Plena and ppecificaticns

Feoplbility doubtful

Feaplbllity doebtful
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Central Utan project
fltimate Fhase - Utan

Fotential reservolr sites
Uteh Lake drainege basin

Locatlon: Tepegraphy
townehip Seale: C1 Geclogy aterlale
gt Drainnge and range Irawing Mo, e Lype
Fleck Marrows Dam and Reser- Pole Creek to Salt Creck to See. 28, T123, AZE, 1" & 200", CI = §', 5604-018-1, 15939
woir furrant Creck io Urah Lake SLoae
Govermment dash [k and Reser— (Kimball Creek] Goverrment Wash Fee, 21, T105, AlW,
voir to furrant Grewk to Utah Lake SLEEN
Gosnen Jom ared Reserveir Durrent Creoek on aite of exiat- TI'H".‘_—, Sec, 15, TICE,
ing dam RlW, SLREK
Mona Dum and Reservoir Cn Currant Creek at the site of See. 7, TL1S, R1E, 1" = 50', CI = 1' med 5', GAFT-428-892, 653, Feaalbility See Geology
the exlsting dam SLAEM ard £95, Jan. 1662 Genlogle Report
He. G-1T,
Reglen b, 21,
Utan, Aug 1962
Summit Creek Bam and Reservolr o Summdt Creek, & iritutary to Sec, ¥, 3, 10, and 1" W bott, oI = 2Y, GE-L1B-14gh; 1M = hont,
Santaquin Creek 11, 1108, RLE, SLI&  CI = 2F, GOPT-H18-690
Pay Dam znd Reserveir m Petestneet Creek, & tributary Sec. 3, TH5, B2E, 1" W 00, CF = 10%, 68°T-L13-687 and 307
to Utah Laike SLI&H
Gocsencst DAm and Reservoir At the pouth of Near Canyon, o See. 22, 23, 26, and 1" = 500, 0 = 3", &6-418-310; 1" = koo,
tribButary to Utah lake &7, TGS, RZE, SLDAM CIL = 13', SOPT-h1B-30L through 307
Sl Dam and Heservolr iliear the meuth of Water Comyon, Sec. 17 and 18, 195, 1" = B00*, &I = 0%, 66P7-LIB-301 through 30k
a tritutory to Utal Lake RiE, SIaell
Sysr Dem and Reservoir Sumit of Rays Vaoliey Road tetween Sec. 17 and 1&, 785, 1" = 50', CI = 2%, H6F™-L10-652 through G5B, "Tensitility See Geology
Fifth and Sixth Water, a trivutary REF, 8L Sept. 1361 trealopic Heuwort
to Tiamond Fork for Syer Cam &
Fowerpient Sive'
G¢-1Th, Reglon &,
SIC, Ttal:, Jan.
1962
S3%th Water Dam and Reservoir On Gixth Weter Creek, a tributery Gee, 13, THE, RSE, 1" s 50Y, Oot. 1961, SOPP-A18-073 through “Fessibllity See Geolory
to Ulamend Fork EL7EM G619, 68-h18-14T6 Genlogle Repert
Sixth Water LCam
& Powerplent Site”
G-173, Region &,
iz, itean, Jan.
1352
Surge Reservoir to Corks [ower- offatrenr site ootWeen Fifth and MEL, See. 25 and Swi 1" = 200°, CI & 5', &EPT-L1B-107
plant, Sixth Water, & irivutary to Sec. 19, TE, RY amd
blemond Ferk €E, SLTSM
Media Dam and Feaervoir on Gixth Water, a tributary to Sec, 26, TES, ASE, 1" o= hoot, 0T = 10, EA-L1B-1LT3
Diamond Fork SIRL
Tauner Dam and ReServoir Cn Sixtn wWater, a iributary of Sec- 24, TéE, R3EL, 1" = hod', I = 10!, 66-L18-14T3
Bimnond Fork SLIGN
Fifih Water Dam ard Heserveir Gn Fifth Water Creek, a trivu- See. 19, 165, REY, Reseryar: 1" = LOO', 0 = 10Y, GAO-L1E-12ES i/ See Gealopy
tavy to Liamond Fork s1na wnd 10862/ pom; 1" s S0, o1 = 5Y,
EEPT-418-680 through 583 and &80
Monks ioliow Dam and Heservolr O Dlammnd Fork Ger. 32, THS, RSE, Srate of Utah topography, 1584, 1" = 50°, 2f 2/
SLEH €1 = 5', 460A-41B-15 {3 sheets) 1f
Little Diamend Creek Dam ord On Little Diamond Creek See. 1oand 36, T8 and  604-b18-30 (1543), 1 = 5ot CI w57, (A
Reservoir 95, RYE, SLIAK sheets); SGIA-L1E-31 {1940), 1" = Loot, CI =
5'; 660A-L0k-15 pnd 16, 1" o 30G', €I = 5'3/
Bayes Dam ardl Reserveir Cm Dimmond Fork See, 16 apd 17, T95, 1" = 50! ', SGPT-U18-345 through 355, 2 2/

Lsxa Shore Dem and Reservodr

30 Caks Dem ané Reservolr
{ktbele Creek Tem)

Iy Creek [vun Bpd Reservolr
(Mg Hollow}

Heystack Leke Te. 2 Dem and
Reservoir

Sroadhead Meadows [am mnd
Re=zervoir

Lake Fork to Soldier Creek 1o
Sponish Fork River

tobble Creel Lo Utah Lake

tig Hellow teo Ly freek *o Uten

Lake

taystock Leke to frovo River

froachead eadows to Provo River

RUE, SLE&M

Zec. 32, TLOS, RSE,
SLEE

Sec. 32, TTS, RUE,
SL™8:

gee. §, TE5, R3E,
SLESH

Sec. T, TS5, RSE,
SLE&D

fec, 16, T23, RIE,
SLEAM

50', €I 25
526, and &BRL/
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aln Sheet 1 of 2
Area-~cupacity  Cost-copaciiy
GROLOEY Materiale clzve CUrve range
oy type Iraving Mo bPrices g3 of Aemarks
£l BBl Fram 22nd Plennisl Report of State Englneer July i, W36 te Jure 30, 1540
L, 1gky Investigaticne made end cost eSiimale prepared Feeerds on Tile in State
Enginesr's {ffice
oL, 6,2‘;5 AP - §1,115,358
1,746 AF - § 397,002
15¢ guad Zerdies - Morond
From 22nd Plenniad Report of State Engincer July I, 1338 to June 30, 1540
Investigation ande apd cost estincte prepared kecords on file 1o State
tnpineer's Offlce
Fet. 318 aF - $90,300
15" Quud Series - Saotaquin
66 -L1B-5T6 LSRR
Jan. 1953 15" Qued Zerles - Santaquin
easibillty Fee Seclogy GA=W1E-1599 Feasivdlity design USER Fensibility design drawing Mo, G6-B.33, 1962
=logic Report Mar. 31968  atb 55,000 AF 13" fund Series - Santaculn
g, G-1TT,
eglon b, SIC,
tell, Aug 1562
[FEa T
15" guad Cerien - Sartaguin
Ho nunber 6,000 to USER
Tan, lyG2 23,000 &F 15¢ guad Series - Santaguln Pesk
Jan. 1962
AE-418-1L35 270 to USER
Tew, 1961 1,730 AF 7.5" Quad Serles - Spandah Forl
Tuly 1356
A5 18-1036 Coordinates of dam sxds B, 820,000 and E. 1,362,000
Hev. 1961 USHH
T.3" gued Serles - Spanilsh Fork Pens
rassibility See Geolooy H6-018-2033 Fersibility 1/ Feasibllity deslgh arewing Ko, S6-2.Z6
mologic Geport Hov. 16, 1663 designl 0 [uad Series - Strawierry Ynlley
o Syar Des § at 3390 AF
ouerplent Site”
-174, Region &,
LC, Uteh, Jen.
Sl
Teasitllity See Geologps 55-410-1405 Feaainiliey USIR
eclogle Report Sep 27, 1961 degign 30 guad Series - Strawberry Volley
ixzh Water Dam 8t 1,020 AF
Poverplant Site"
=173, Region b,
1L, Utel, Jan.
2
VETH
30' guad Sevies - Clravherry Velley
o nuzber 1,000 AF USER
Deg, 196P 30" Quad Serles - Strawberry Velley
SE-L156-645 USLT
Mar, 19ky 30" gund Series - Strawberry Vellesy
y See Geology ho namver 2,500 AF 1/ Penslhiliiy Geolagy Repert 'Fifth Weter Dnn ond Powerplant Site," 8-175
Sep. 1961 IDEL eat. Leglon 4, SLC, Uteh, Jen. 1562
gj Leservelr topography prepoced oy the U, 5, Forest HService
UZTR
30! gQuad series - Strowberry Valley
2f 2f A5-L18.500 1/ Reservoir topegraghy: 1" = BOD', CF « 3%, 660&-1\\18-1[3 (2 sheete)
May 1946 3/ Monks Hollew bem sise, drill and test pit progrem, 1546

65-4108-520
(%ot in Files)

H 2 £6-018-600 Feasibility design
var, 1957 at 51,500 AF
Design draving
Yo, GB-D-2h
£a-410-674 10,000 %
Mar. 1353 B0, 000 AF
3-27-51

20

UsTa
30" Qumd Seriss - Straxberry Valley

UETR

%/ Topograpny by State Engineer
300 guad Saries - Strawierry Yalley
Y

Feservoir Lopegraphy: OBPI-L1B.GDS, 606, 600,817, end 686, 1' = Loot,
Little Diamend freek Reservoefr site, 6508-L0W-31 (40" Qued Seriss -
Stravberry Velley)

"Esrth “imterlsls Investlpatlon Dite apd Reoults of
materia®s for the lroposed Heyes cam', CUF, 30-52,

é/ Laboratory Tests of
April 1963

From 22nd Blenplal Repért of Sinte Engineer July 1,
Feezloillty doubtful

1938, tc Jume 3G 1940

From 22nd Nlernisl Report of State Enrineer July 1, 1938, to June 30, 1930
Recorda on filz in Stete Engineer's Office end USG5 Reconpnissance mede

F.5' Guad Serice - Springvrille
From 22nd Kiennial Report of Stete Englneer July 1, 1938, to June 30 15L0
Flens end seecifications filed in Stute Frgineer's Ffice

W' guad Series - Trovo
Alternate: Heystack Take Wo. 1, Seec. 12, T25, BBy, SL7i
From 22 hiennlel Report of 3tate Lugineer Juiy 1, 1938, to June 30,1940

Pensibility douptlul
30" gund Series - Heyden Teak

From 22nd 9ienrlal Peport of State Enplneer
Fereinllity dewaotful
30" Guad Series - Payden Peek

July 3, 1938, o June 30,1940



Central Utah project
Ultimate Fheae - Utan

Fotentlal reservolr sltes
Uteq Lake drelnage besilit

Locetion: Topography
tovmehlp Seale: €T Geology #aterials
Faotire Trplinage end rang= Drawlng Ho. type type
Islend lake Dam and Reservolr Island Lake to Horth Fork to Sec. 3, Ta5, REE,
{torth Pork Take Ho. &) Prove River SLE&
Hidden Lake Dan end Aeservolr Hidder Lake to Frove River Sea. 10 and 15, T23,
ROE, SLB&Y
Atexandey Iake Dam and Reaep- Alexardey Lake to Prove River See. 31, T35, RGE,
wolr SLBA
Soapstone Dam and Ressmrvolr Oa Frova River ser, 5, T35, miE, 1" = kog', €I m 5', 2Lk-LOB-215 =nd 216,
SLO&TT February 1352
First South Tranch of South Campoell Hollow to South Fowk Sec. 12, Th8, RTE,
Fori Dam and Reservolr to Prove River S1BAM
South Fork Do and Reservolr On Seuth Forlt of Frowo River See. 1h, 038, RTE, fuad sheet, 307 serdes, 1:125,000
SLERM
Digmonl Sar ¥ Dam and Reservelr On Frovo River Sec, 15, T35, RTE, 1" = Lod', CI a 5', 24h-koB-217, Feb, 2952
SRR
Stevart Ranch Dam and Reservolr an Prove River SEL, See. 1T, T3S, 1" » 1000, CL w 10%, &E6PT-L18-272; 1" = 200°,
{Tin Pine} RTE, SLB&HM 6EPT-U1B-1T73; 1" » LLQ', CI » 57, Zbh-hod-s2,
Jan, 35T
Begver Creck Datt and Regervolr {m Beaver Creek, & tributery to Sec. 19, T28, ATE, Guad sheet, 30" gerles, 1 = 185,000
the Provo River SLEB&A
Bates [am and Remervoly 0o Frevd River Sec. 36, T23, ASE, i 51 'y I = 5%, SGPT-L18-194 and 195, Ang. Gedlogy repor’t.g/ See Geulogy
K] 235
Jordanelle Dawm and Reservolr On Frove River See, 31, T25, RSE, Pamsite: 1" e 3004, 0L » 5%, G&L1B-68) GH-T3 Gu-T2
SLB&M through 80b4; Asserveir: 17 e ' CI w5, GH=Th
66-hzB-2Ts, 2317, 2327, 2331, 2335, 23hy Drill logs
Witts Lake [am and Aeservolr Lake Creex to Prewo River Ser. 10, TS, REE,
S12AH
Center Creek Dem and Reservolr n Center Creek, tributery to Sec. 14, ThS, RSE, 1% wog0gt, CI w 107, &OPT-L18-511, Jen. 6,
Frovo River SLERM 1950
Deer Creek Ressrvolr Enlerge- (m Prove River Sec. 5 and &, T6S, 1" 2 2000, ¢I = 5';':/ See final con- See finel
ment RQE, SLO&M gtruction report comatrzetion
for existing dam report for
exlating dam
Main Creek Dan and Reservolr ¥ain Creek to Round valley {reek 8ee. 11, TES, RSE,
to Prova River SLER
Hobtle Creek Dem and fegervolr rm Little Hotble Creek, a tribu- See, T, 163, #SE, 1" = 504, ©I = 57, S6PT-418-185 and 190, 1550 "Hobhle Creek Rea, fee Ceclogy
tary to Frovo Hiver SLIGN . Gealogle Irvestl-
gations"”
Hound Knoil Bam and Reservolr Tributery o Proava River Set. L, T95, RLE, M= 200, oI w5, 1.3R-35 and 37
SLE&EM
Prove Rlver %o. 8 Dam apd Prive River Sec, 7k, T93, R3E,
Reservoir STBAM
I. Betes Dem and Reservolr South Fork to Frovo Rlver Sec, 36, TS5, R3E,
SLBE
Hale Dam ard Reservolr O Frove River See, 12, ™S, RIE, 1" = 504, &I « 1', 6&PT-b1B-TI2 through Th5
SLEBAH
Skipper Bay Dike e Utah Leke north of Prove Goot Sec. 28, 33, snd 3k, U503 duad Sheet, T4#' serdes, 1 = 24,000 1 i

Howe Canyon Weshk Dem and
Reservoly

American Fork Cam and Reservoir

Well Leke Dem and Aeservoir

Washlngton Lake Dam and heser-
valr

Hexrhor
Howe Canyon Wash to Uteh Leke
Ffmericen Fork Creex G0 Jordan
Rivey

Wall Leke to Provo River

Washington Lake Lo Frove River

™38, R2E; Secs 3, b

end 5, TPS; RZE,
SLB&

Sec. 1 mna 2, TES,
R3¥W, SLBhil

Sec, 7, T4, R3IE,
SLEAM

See. 30 end 31, T15,

ROE, SLBAW

See, 6, 129, ROE,
SLBEM



L project

88 = tah
ol sites
uege basin Sneet 2 of &
Area-capacity Cost-capaclty
Ganlogy Haterlals ourve curye range
type type Trawing No. Frices am of Remarks

Ho number
1-1-57

No muatzer
11-4-57

%o manber

11-6-57

65-L18-567
2-17-49
Nie number

10-31-57

lic mumber

11-4-57

. Beclogy Teportd See Geology E6-418-£53

1-10-52
GH-T3 aM-72 66-418-2357
Gu=Th
Trilll logm
G5-418-1173
-18-59
See finsl eon- See final 6641 B-1TLE
piructicn report congtruction

for exlsting dam report for
exigting dam

“Hebble [raek Fes. See Geology £4-516-571

Geclagie Irmrestl- May 1950
gations"
H6-L1B~ 568
64-L18-1821
hug, 1962
1 1 66-418-1038
Y Y o

12,000 AF
Oct. 1957

12,000 AF
oct. 1557

12,000 AF
et 1957

12,000 AF
oot 1957

12,000 AF
Oet. 1957

30,000 to
65,000 AF
Pricss: et 1658

¥

170,000 AF
Feasiblllty
eatimate

3,000 AF

150,000 AF
Afug. 1959

203 o
l,hCO AF
Frices 1957
Ho mabers

1,400 to
15,000 AF
oet. 1956

&3 AF
Feasibility
deslgn

25,000 AF
Jan. 1949

21

From 22nd Biennial Repart of State Engiloeer July 1, 1935, %6 June 30,
igho
30" Quad Series - Coalville

From 22nd Eienndal Report of State Engineer  July 1, 1938 to June 30,
1940 Feasibllity deowbbowl
30! Quad Series - Coalville

From £2nd Pienniel Report of State Engineer July 1, 1928, to Jjune 30,
1940 Femslbility deubtivl
a0' guad Series - Hayden Pesi

USAR
30" quad Serles - Coalville

From 22nd fdemminl Report of Stete Engineer July 1, 1538, %o June 30,
16k reasibility doubkful
30" Guad Series - Strawberry Valley

VSER
30" fuad Series - Coalville

USER
30 Quad Series - foalville

USHER
30 QuAd Serles - Comlville

USBR
An alternate slte entltled Lover Bewver Creek Heservolr
30F Quad Serlem - Coalville

1/ TPates Dem mite: 1" = 50', QI = §', July 1550, S6rr-428-199 through
200

gf Reconnaissence (ecloglcal Report of the Bates Dam and Reservolr slte,
G-76, Hegleon b, Salt lake City, Utan, Jamary 1551

3/ Aleo Upper Provo-Upper Weber camplex curve, June T, 1962; Auguat 1953
epst atudy fepr 150,000 AF

30" Quad Serise - Cealville

VEAEN
T.5' fuad Series - Heber

From 22nd Blepnial Heport of State Engineer July 1, 1538,to June 30 15L0
Plans end specificaticns rflled in State Engineer's Offlce
30" Quad Serles - Strawberry Valley

user
307 quad Serles - Strevberry Valley

1/ 66PT-18-533 throagh 5b1, 710, T46 through 769, TT0, 850, and 862
through 872

USER

¥.5' ¢uad Series - Aspen Grove

Fron 22nd Blennial Hepoart of State Engiuesy July 1, 1538 to Fune 30,
19k0  {State Enginesr] Reservelr site infeasible
30 gued Series - Stravberry Valley

USER
30" qued Series - STrawoerry Valley

UsBA
Irawing No. 66-418-1i06 sheva demaite in aee, b
0" Qued Series - Strewberry Valler

From 22nd Biennlal Report aof State Engloeer July 1, 1938, to June 30,
1940 Surveyed, no ¢ost estlxnate Records in USRR, larsom, 1938
T.5" guad Zerles - Eridal Yell Falls

From 22mnd Blennlal Report of State Englipesy July I, 1938, to June 30,
1940 Feasibdlity doubbBul
T.5" Quad Series - Brigal Veil Falls

USER
T.5" Quad Zeries - Orem

y Frovo Pay Geclopical Feports are avellsble on a site south of Provo
T flar

2/ Area-cepmcity curves for alternate sites - 66-U18-2042, 1043~ end 104
T+5' quald Series - Crem smd Frove

From 20nd Biennlal Report of State Znglneer  July 1, 1938, to Jume 30,
19t Feasibility daedbiial
T 5" Gued Series - Flve-Mmile Fasa

From 22nt Blennlael Repiart of State Engineer July 1, 1938 to Jure 30,
1940 Recormalagance made Recarda on file in Stete Engineer's Office
7.5' Quad Serles - Timparogoe Cave

Exfeting leke - Memorendum: “Upper Prove River Lakes Inepection - Central
Ubeh Project', Asted Oet. 10, 1962, to Prolect Mapager from Cnlef, Engln-
eering Divielon

30" Quad Seriee - fayden Peak

Exleting lake - Memorandum: “Upper Provo River Lakea Inspection - Central
Gtah Project”, dated Oet, 10, 1963, Lo “roject Manager from Chief, Zngin-
eerlng Divialon

A0° quad Series - Hayfen Peak



Central Utah project
Ultlmate phese - Utah

Fotenstigl reservolr aitea

fOrest Salt Lake Trainage Basin

Location; TopOgraphy Area-
tovnehip Scale: CI Geology Materisls €
Feature Urelnags LG TANge Drawlng ¥o. tyge type ey
Hounteln Lake Dam apd Reservelr Little Cottonvood Creek to Jordan Sec. @, T38, R3E,
River SLBE
Beaver Pond Dam and Reservair n Little Cobtonwnod {reck to See, 11, T3§, RLE, 1" = 50", CT = 5, 134l, 660A-k08-51 (10 &4
. Jordan River SLAkM sheeta); 1" = 2oa', ©I = 57, 1341, Telh-
660A-h0B-52 {2 mueets )L/
Little Cottorwood Creek Dam and On Little Cottonwood Creek Sec. 2, 733, RIE, USGS Quad Sheet, 7.9' series, 1 = 20,000 6=
Rezervolr SLE&M T-25
Eact Perk Dan and Reservolr on Little Cottonwood Creek Sec. 2, T, ME, 1" = 200", GADA-hIB-bY, 1516
SLA&M
Little Cottormwocd Dam and Reser-  Little Cottonvoed Creek te Jerdsn Sec, 3, TS, B1E,
volr (Pepper Bridge] fver LB,
Front Dem amnd Reservolr Trinutary o Great Salft Lake Sec. 35 amd 38, TES, I e 200, 01 = 5, EOPT-V1B-196, 109, ant
R1E, SI 158
Blg WilloWw Dam and Reservoir Littlie Willew Creek to Little Gec, 35, TS, RALE,
Cottonwoed Creek to Jordan River SLERM
Dry Creek Dam and Reservoir n Dry Creek, tributary to Sec. 14, T35, HIE, U505 Quad Sheet, T.5' eeries, 1 = 24,000 [
Jordan River SLpaM 7-25
Leke Catherine Dam and Reger- Big Cottonwood Creek to Jordan Sec. 3, T3S, R3E,
volr River GLE&M
Lake Martha Dam end Reservoir Blp Cottonwood Creek to Jorden Sec. 2, T3I8, R3E,
River Sleam
Leke Solitude Dmm amnd Reser- Big Cottomwood Creek to Jordan Sec, 34, Tes, BAL,
volr River SLE&H
Silver [ake Daws ard Reservolr Hunter, Silver, and Hoon Laies Seg¢. 2L, TLS, RZW,
{Hunter and Moon Lakes} to Jordan River SLE&M
Willow Heighte Dem end Reser- iR Cottonwesd Creck to Jordan Bee, 2, TS, RIE,
voiT River SLEEM
Argente Dom and Reservolr On Big Cottonwvecd Creek to Sec. 13, T&5, RIE, Eh0h-L18-3 and &, Oct. 1921&/ Nione hone L)
Jordan River SLE8 Fel.
Twin Iam end Heservoir Offetrean elte in Cottonvood See, 35 and 38, TS, USGS quad Sheet, T.57 series, 1 = 24,000 [lone Tione Tiome
Lanynn RLE, SLEA&M
Hughes Canyon Dem end Reservolr Hughes Canyon to Blg Cottomvood See, 131, T2%, RILE,
Creek to Jordan River SLEAM
Jerewmy Dam and Reservolr On East Cenyon Creek mbove East See, 2, TS, R3E, 664
Cenyon Reserveldr SLEA June
Redwood Dan and Aeservolr On Jordan River 1 mile east of Sec. 26, Ti5, AW, &6-4
fiverton SLE&H Fekb,
Midas Dam and Rescrvolr On e emall tributary to the See, 1T, T3S, RIW, 1" = 200", CI = 27, GOPT-LLB-LET throush None Kone EE-4
Jordan River SLE&H 70 Hey
100th South Dam and Reservolr On Jerdan River See. 11, T35, AW, USGE quad Sheet, 7.5' series, 1 = 2k, 000 &5-4
{Eouth Jordan pam) SLRLM Mar.
53th South Dem and Reservelr on Jordan River né, Sec, 1k, TS, USGE quad Sheet, 7.5" serles, 1 = 2k,000 Bk
RiW, SLBak Mer.,
Decker Dam ard Reservolr Greet Salt Leke Sec. 23, 22, 27, and USGE Guad Sheet, 7.5" series, 1 = 2,000 i
28, TS, ®IW, SLa&M =3
Welntyre Lake Dam and Reservolr Jordan River drains and sloughs Sec, 23, V15, R&w,
to Jordan River SLER
Bailey [am and Resertoir Torth Point Consalideted Canal, Sec. 15 through 22, US0S Guad Sheet, T.%" series, & T 24,000 See Meterials Embarkment Hater- (o f
Goggln Dtaln, Surplus Canal and ZT throwgh 3, and lals Report on 1955
Trighton Canal te Salt Lake 32 throuwgh 3, TLH, proposed Galley
R2W, SLB&M dike & Reservolr,
E. M. 2h
¥11: "D" Lmm and Reserveir Cr Rlg Cottonwood Creek See, T, TS, R3E, 1" = 200", €1 = 10Y, §60A-118-2; 1" = 507, Chax
LI CI = 187, 660a-k18-5Y Ao

Silver Lake Dam and Reservelr

Erdot [fam and Reservolr

S{lver lake to Blg Cottonwood
Creek to Jordan River

A triputary to Jepdap River

Sec. 39, TeS, RIE,
SLE&Y

Sec. 9, 10, 157, and
16, T35, RIW, SLB&M

1" = 200%, CI = 2t,

&OPT-41R-503, June 1958



Jtah project
phage - Utsh

repervoir sltes
ke Drainage Beain

Sheet 1 of 1

hrea-cepacify

Cogt-capacity

Geol oy Materiala curve CUrvYE Tange
Lype type Lrawing No. Prices as of fRenurke
From Z2rd Blennial Report of State Englneer July 1, 1938, o June 30, 19Lo
Feaelblllty doabtful
T.5' Quad Serdee - Brighton
E6-418-673 1,040 AF Deaign drawing ko. 68-418-311
T-1b-50 1550 1/ Tepography by State Ingineer
TEER
T-53" Quad Series - Droper
66-418-1045 3,400 AF USER
T-25-5T 1359 T.5' Guad Serles - Dreper
Iwewing not in filse State Engineer's Gffice
T.5" Quad Seriee - Dreper
From 22nd Bilennial Report of State Englneer July 1, 1338 to June 30, 1940
Reconnelagance made
T.5' quad Serdes - Dwaper
66-418-638 100 to 1/ Loteted 5 miles east of Sandy end # oile south of Big Cottonwood Canyon
8-8-50 500 AF &' GQuad Series - Dreper
Sot. 1958
From 22nd Biennial Repirt of State Englneer July 1, 1938, to Jume 30, 13k0
Recoonaigmence made
T.5' guad Series - [Tapey
66-W15-1040 USER
T-25-3T T7.5" quad Seriss - Drapey
From 22nd Bienniel Report of State Englieer July 1, 1938, to Jure 30, 1540
Surveyed No eccst est, Salt Lake City Carporation
7.5" Quad Seriea - Brignten
Froo 22nd Blennisl Report of State Erglneer July L, 1938, t¢ June 30, 1940
Burveynd Mo coBt est, Zalt Lake City Corporation
T.5' Quad Series - Brightom
From 22nd Piennial Repert of State Eugineey Jaly 1, 1938, to June 30, 19L0
Frasibilicy doubtful
T.5' Quad Series - Brighten
From 22nd Bierndal Report of State Englpeer July 1, 1936, to June 30, 1sbo
Kermecott Copper Corp. propoeed to build one dem which will inundate 3 lekes
T.5" Quad Series - Magha
Frew Zépd Dienniel Feport of Stete Engipeer July 1, 1938, to June 30, 1g4d
Feesiollity doubtful
T.-5° Quad Seriles - Perk City West
tone Kone 68-410-642 12,600 AF 1/ Salt Lake Cisy enginesring topography
Feb. 1945 Duige Gb-LCk -1 840 .5' Quad Serles - Mount Alre
Lokg
Hone Yone Nore 1,370 AF USER
Fricee - Oet. 1559  T.5' Qued Serles - Loaper
Fram 22nd Blennlal Report of Stete Sngineer July 1, 1828, to Jupe 30, 1940
Irfesaitle beceuse reservalr alte i too eteep
Ta5' Guad SBerles - Sugar House
66-10»18—269 USHR
Jure 1947 T.5' Quad Serdes - Pig Dutch Hollew (not in filea)
GE6-L1B-ETT 10,000 to USuR
Feb. 1953 50,000 AF T+3' Quad Series - Midvale
4-3-53
Ho oumber
Mopm Hone E6-h18-1153 200 to USBR
ey 1955 6,000 AF 7.5' Guad Seriss - Midvale
1558
65-418-5T7 10,000 4o USER
Mar. 1953 50,000 AF T.%' guad Series - Midvele
b-3-53
e nusbey
665-h18-578 |
Mer. 1953 T.5" guad Saries - Salt Laze City Socuth
No numher USER
T-30-57 7.5" Quad Series - Salt Lake City Sowth
Kennersott Copper Corp. propoeed to raise den
From 22nd Blemnial Report af State Engineer  July 1, 1938, to Jure 3¢, 1540
T.5" quad Serles - Magna
See Materinls Imbankrent Mater- NG nimber 30,000 to UBER
iuls Report on 1955 130,000 AF Fourd ic mamila falder "Magna Avea Development”
proposed Balley T.5" guad Serles - Salteir
dlhe & Reservoir,
E. . 2b
Chart on y Fram Salt Lake City Enginesring Dept. topography
EH0A-L18-2 T.5" Guad Serlep - Moamt Adre

Prom 21let Blennial Report of State Englneer
To5' guad Serlee - Erighton

July 1, 1536, to June 30, 1936

T.5' Quad Serles - Midvale

22
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Central Utabh project
Ultimate phase - \Ftah

Potentinl reasrvolr sitas
Sevler River Basln

Toeation: Topography " Ares-ca
townehip Scale: CI Geology Materinla wur
Feature Irainage and range Dreving No. Irewin
Matehtows Dom and Resspvolr Sevier River Seq. 31, TIES, R5W,
SLBAA
Tlue Springs Dam and Reservolr Upper Mammoth Creed amd Caetle See, T, TIR, ATV,
Creek to Sevier Rlver S LB&M
Showalter Dem and Reservelr Sevier River Sec. 14, T35S, RSN,
ELOGM
Panguitch Creek MNo. 1 Dam and Pangul teh Creek to Sevier River Sec. 25, TAks, RSW,
Reservolr SLDE.M
Pargultch Creck No. 2 Dam and Fanguitch Creek to Sevier River Bec. 32, T34E, RSW,
Rezervoir SLIAN
Cove Creek Dam and Reservolr Cove Creek to Sevler Rlver Sec, 24, T255, RTW,
SLEEM
Bagtian [am and fegervolr Peterson Creek Lo Sevier River Sec. 8 amd 17, T21S,
RIM, SLB&M
Loat Creek Dam and Repervalr Worth Fork Lost Creek to Sevier Sec. 21, T23E, H1E,
River SLEAM
Woods Inhe Dem and Reservalr Woode Lake to Salina Creek to Bec. 15, T20S, R3IE,
Sevler Creek SLE&M
Bl Pasture Dam End Reservolr Salina Creek to Sevier River Sec. 23, T2S, R3E,
ELEAM
Toge Fiotche Dom and Reservelr Yogo Creek to Salina Creek to Sme, 34, TES, R3E,
Sevier Hiver SLALM
Wlllow Creek Dam and Reservolr Willew Cresk to Sevier hiver Sae, 27, TS, R1E,
SLBEM
Yub& Den and Reservalr Sevier River Sec. 1, T178, Ra2wW, 1" -_?03', &6.418-11, 194T; 1" = bOD', CI = 65-118
ELRAK 10", 650a-40k-12 {10 sheets) 1959
Chicken Cresd Con and Reservslr  On Chicken Creek, & trimrtary to Bec. 20, T15S, RIW, 3" w bpD', 01 = 10%, &PT-418-504 thromgh 500 66018
Sevier River SLBA&M June 1
Hille Pem and Reservodry Sevier Hiver See, 15, T1SS, RaW,
SLEEM
Dyer Dan smd Feesrvoir Dratnage fram Tintic Mountains Bec. 22, 26, and 27, 1" = 10007, G6APT-W18-4a, 1547; 65-L16-1b1, £6-108
to Sevier River 36, RAM, SLuks 1947; 66-41B-257, 1948
Leamington pam and Regervodr Sevier River Sec. 28, T1h8, R3W,
{Sevier Aridge) SLBaM
Lynndyl Dam and Reservelr Sevier River ¥ear intercection 1" = 200', €I = 10 one: Ner o
of gee, 3, 4, 9, and GB-55
10, T165, RSW, SLBAM Prepared
=68 que
TNAD Dam &nd Reservolr Sevier River Sec, 26, TI&S, RSH, 1" = hoo', H60A-MIE-1IL through 334, June
SLBEM 135
Eagle Hollow Dam and Reservolr Piopeer Creek to Sevier River See, 2, T215, RIW,
SLEEH
Magpie Hill Dam apd Reservolr Fioneer {reek to Gevier River Sec. 23, T20S, RlM,
SLB&K
Cak City Pem and Reseprvoly Oak Creek to Sevier River Sec. 32, T16S, RUW,

SLBEM
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Aree-capaciiy Coat-capacity
L egy Fatetiala curve oUE TRNZE
¥pe type Draving No. Prices aa of Remarks

From 22od Plemmlal Repart of State Enginesr
Eat, 13,000 AF - 34,312  Cuy Sterling,191f  Puilt aml falled

From 2Z2nd Blennial Report of State Engloeer
Eat. 5,000 AF = L0, 350 Cuy Sterling, 1914
157 Quad Series - Pangultch Lake

From 22w Blenmlel Repert of State Enginear
Fat. 12,000 AF - 266,453  Guy Sterlipg, 1016

From Z2md Blennial Report of State Englneer
Repervolr alte infeasible - po water mmileble

Froo 22nd Biepnifel Report of Stabke Engineer
Eat, 370 AR - $37,949

From 22 Piletmial Report of State Engloeer
From 22nd Bienndal Report of State Englnear Reservolr aite infeasible
beceuse all werer in source is approprleted Felled, oot retullt
Fron &2nd Biermiel Repart of State Engineer
From 22nd Blennlel Report of State Pngloser
Est. Ul aF - 85,30
From 22nd Blennlel Report of State Engineer Reaarvolr site infeasibls
becange all watar in ecurce ls eppropriated
Eat. 1,773 AF - $119,602
Fram 22nd Bienniel Report of State Enginser Regervedr site infenaible
because all water in ecurce 18 appropriated
Eet. 398 AF - 21,728
Froin 22nd Biemndal Report of State Enginesr Peasibility doubtful

&5-518-104T 1/ By F. ¥. Cottrell, Englneer for Coneolidated Sevier Bridge Reservoir Co.

1953 5' Qual Serles - Seiplo Narta

66-L18-1046 30,000 to TBER

June 195G 50,000 AF

June 1960

\UBER

G5=410-525 &30, 000 AP USER

Recon. eet., 1949 15' gued Serles - Lynndyl
USER
D= o el 80,000 WF USEA
6=£-55 Jan. 1% 15' Quad Serisa - Omk City
USGA Qued Sheet

17 U, 5. Gell Conservation Sexrviece - by Gllbert F. Searle
151 quad Serdes - cax tity

From 22nd Blannial Report of State Englneer
Est, 175 4F - $30,571

From 22nd Bimmmiel Report of Stabe Engineey
Eat. 55 AF - 840,570
T.5' Qual Series - Molden

From 22nd Biemmlel Repart of State Englneer
Est. 34 AF - $15,957
157 quad Geries - Cak City



Central ttah project
Ultimate phese - Liteh

Fotential reservodr sites
San Piteh Hiver Zgalp

Location: Topography AT
township Seale, C1 Geology Materinls
Feature Dreinage apd range Lreawing bho. Lype type o

Kiltirn Dem &and Reservoir

Cotteorvood Creek Dam and Reser-

voir

Cenal Creek Dam and Reservolr

Black Hille Dem and Reservolr

Freemap-Allred Dem and Reser-
Vol

Sandridge Dam and Recervoir

Plgecr ligllow Dem and Reser-
voir

THew Canyon Dam and Reservolr

¥aple Creek Fomd Dam and Regers-
voir

Blue Leke Dam and Reservoir

Andrews Hole Lake Dam and
Reserveir

Zan Fiteb River

Cottonwood Creek o the Spn Piteh
River

Canal Creek to San Pitch River

Cak Creek to San Pltch Alver

Tritutary to San Piteh River

San rFiteh River

Tigeon Hoilow freek to Son Plich
Rilver

Few Cenyon Creek to Sphraim
Creek o San Pltch River

Maple Creek lo Lphraim Creck to
San Pitoh River

Soath Fork Twelve-Hile Creek to
San Pitch River

South Fork Twelve-Mile Creek to
Sean Piteh River

Sec. 12, T133, BhE,
SLEEM

See. 23, T3S, RSE,
SLLAM

See. 31, T155, BLE,
[

Sec. 26, TL55, BLE,
L4

Zec. 35, T155, BLE,
SLISH

T165, R3E, SLB&

Sec. 1%, TL6S, R3E,
SLDAl

See, 3, TITE, RkE,
SR

sec. 19, TITS, BLE,
S178i4

Zee. 12, T20S, R3E,
SEE&K

Sec. T, Te05, RLE,
SIRAN

1% = 50GY, ¢ = 10', R39PT-B18-61/

Damsite: 1" = 50', CI = 27, 238,418-9;1/
desarvolr; = 100%, CI = 57, 238-k18-§;
2380A-h18-@} ’ ’

[EEV N
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Bein Sheet 1 of 2
Area-capgeity Coat-tapeclty
gy Materiels curve CUTYE ILNge
3 type Leaving lo. Prices e6 of Rekarks
From 22nd Biernjut Report of State Engineer
Est, 11,K17 &7 - $357,000 1939 USBR  Fielsen
1/ Tepegraphy by USER
From 22nd Biennial Report of State Snalneer
Two est. - #9 Cottonveod - D& AR - £37,413
#11 Cottorwood {reel - 32 AF - $19,268
Froan 2@nd Bienmial Repor:i o State Enginesr
Zet, 67 AF - 378,761
Fran 22nd Blennial Report of State Englnesr
Est. 120 AF USTR Larson 1935
Mo mamber 560 AF USER report
5-13-Ly G50 AP 1/ “opogrephy by USDR
238082853 Fo number 3/ Topogrepky on weter eppropristion epplicetien by F. W. Cottrell, emoloped

Ty State cngineer
3/ Prelimlnery estimate draving vith even-capacity eurve

From 2nd Blernfal Report of Skale Englneer

From 22nd Biennisl Repert of State Engineer Feaslbility doubtful
From 2#nd 3iennie’ Report of State Englneer

Eat. 160 AF - $85,871

Frem 22nd Blenninl Report of Stete Englneer Reservolr site inlezsible
Surterraneen dreinege of reservolr slte

Frow 22nd Dlennial Report of State Englassr
Est. L0 AF - 17,430

Frow 22nd Plenrial Repori of Stote Engineer
Est. 27 &F - $12,560
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Lemtral Ptah project
Vitimate phase - tah

Potential reserveir sltes
Price River Basin

Locatlon: Topegr Bphy Aves-cap
townshlp Seale: CI Geology Materlale U
Featurs Drainage ard renge Lreving Ko. type type Draving
Cooseersy Dam and Reservelr Cotseherry Creer to Fish Creek Sec. 1%, TL33, ROE, 1" m 50, £ = 57, 1541; 1" = kOO, CI = 207, Fleld notes only See Geology 235-P-¢
to Price River SLBaM, 5 ml. esst of 235FT-b1B-34 in Geology section
Fairview, Uteh
Marmeth Dam nnd Reaervoir lleadvaters of Lover Gonasberry See, 6, T135, REE, 1" = 50, €1 = 57 235-41€
Creek to Fish Creek to Frice River SLB
White River Cem and Reservolr On White River, a tritutary te Sec. 31, TS, BEE, 1" w 1000, €I = 13', 23%FT-h18-35 Fleld notes only See Geclogy 239-h1E
Price River SLoaH in Geclogy aection 2-23-5¢
Colton Dem ond Reservolr Price River below mouwih of White Se¢. 206, T1ls, RBE,
River SLEEH
Richerds Dam and Reservalz On Beover Creek, & tribotary to See, 15, TL28, ROE, 1" = 500", €1 = 25', 235pT-L18-47 7ileld notes only See Geology Yo mamk
Price Rlver SLB&M in Gealogy gsection 12-17-¢
Willow Cresk Dam snd Reservolr Willew Creek, = trivutary to Sec. 10, TL2S, RIOE, 1" m50'; 1" - a0, ¢I = 5' 1. 239
Price River SLE&A 2. 233-
flelper Dem and Reservoir Frice River Sec, 13, T13E, RUE,
SLALH
(en Cem and Reservolr Bob Wright Creek to Gordon Creek Sec. 6, Tihs, ROE,
to Price River SLARTS
Whitemore Dam and Reservolr {n Soldier Creek, & tributary to Sec, 33, TU25, RloE, 1" = ooty I = 257, 239pT-hLB-51 Fileld notes anly See Gaclomy I'o rromt
Price Riveyr 51284 in Geology section 12-18-¢
Soldier Creek Dem end Reservolr Om Soldier Creek to Price River Zec. 36, Y135, RIIE,
SLE&
Edvarde Dew and Reservolr Cm Soldier Creek, o tritulary to Sec. 12, Tiks, R1LE, i" = 500, £ = 357, 2IHPR-418-50 Field notea only See Genlopmy %o sk
Price River SLEL in Geology sectlon 1810
Wellington fam and Reservolr 0n Soldier Creek, & tributary to Sec. 37, 7145, RILE, 1" = 5007, ©I = 25', 235PT-k18-48 Field notes only See GeoloRy Ho mo
Frice River SLDAL in Geolomy seckion 12-30-!
Servicabherry Dem and Reservolr Serviceusrry Creek to piller Creek Sec. 10, T155, ROE,
to rrice Biver SLEAM
Miller Cresk Dam aml Reservolr Miller Creek to Price Aiver Sec. 22, TiSE, RLOE,
SLradl
Faimhem Dam end Reservolr On willer Creek o Price Aiver Sec. 21, T15§, RILE, 1" = 1000', CI = 25, 259PT-k18-33 rield notes only See Geolony Yo munt
SLP&>, 3.5 ml. SE of in Gealogy section Dea. 1
Wellington, Uteh
Woodeids Dam and Keaervolr Price River Sec. 22, TIT3, R13E,
BLAEM
Price Hiver Dam end Reaervolr Green River TLGS, RISE, SLIAM
Icelander Dan end Reservoir Tcelander Creek to Grassy Trall Sec. B, TifS, RL3E, 1" = 1000', £f = 10, 1chop-kli-L USER

Creek to Frice River SLTHy Regicon



1 Urah project
te phase - Utah

1 reservolr sites
# River Basin

Sheet 1 of 1

Aren-capscity

Copt-capacity

Geclogy Materiale furve CUI™E FRLEE
type type Irawing No. Prices &g of Hemorks
Fleld notes anly See Geology 235-P-21T €,000 to Reference drowing No. 239-kiB8-6
in Geclogy sectlom 17,500 AF VEsR
July 1958 Goossherry project report  Jen. 1953
239-418-1 Dac, 194G UEDR
Gaoseberry project report Jan. 1953
Field notea only See Gevlogy 239-u15-31 L,000 to Two alterrate sites - area-cepacity curves for each 239-418-32 amd 33
in Geclogy seetlon 2-23-55 B,000 AF USER .
1957 15" Guad Series - S¢ldier Summlt
Suggested site by Weyne Cahvon
15" guad Series - Saldier Summlt
Fleld notes only Sea CGealogy Ko number 2,000 AF 1JEIR
in Geclogy section 18-17-58 July 1558 15" qued Serdes - Scldler Summit
1. 239-418-29 USER
2, 233-18-30
Froo 22nd Biemmial Repert of State Englneer Feaaibility doubtful
15' Quad Series - Caatlegste
From 22md Biepnial Report of State Fnaineer Feasipility doubtful
15" guad Seriss - Soldler Sumit
Fleld nutes omly Zee Geclogy o magoer 1,000 AF USER
in Geology section 12-18-58 July 1955 15' Quad Serles - Wellington
From 22nd Bisnrdal Report of State Englneer Reservoir plte infeasitie
Mo water
15" Qued Series — Wellinpton
Fleld notea cily Zee Geology fe ramber 3,000 AF USGER
in Geology section 12-16-58 July 1958 15" guad Seriea - Welllngton
Field notes only Sem Geology o rumber g,cm 1o Upper axis USDA
in Geclogy section 12-30-59 000 AF 15" guad Series - Wallington
Jan. 134%9
From 22rd Blennlal Report of State Englnesr Peapivllity doubtful
15" quad Series - Beldier Summit
From 22nd Blenndel Repoart of State Englneer Feasibility dogbtful
157 Qued Seriss - Cantlepate
Fleld notes anly See Geclegy o number 4,000 AF USER
in Geology sectlon Dec. 1558 July 1958 15' Qued Series - Wellingtom
From 22nd Biepnisl Report of Stete Engireer
Ept. 14,000 AF - $400,000  USGS
15! guad Serles - Woodeide
Reglon 4 VSIR
U'SBR U305 - 15" qued Shest - Woodslde, Utah
Reglon b
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Central Uteh project
Ultimate pheose - Utah

Fotential reservolr sites
Hine-Mile Ireinege hasin

Location: Topoprarhy Area-
towmnship Senle; 1 Gealofy Materipls o
Fenture Dralnags and range Irawing lo. Lype type Irr aw

Qurey Usm ard Reservolr

Rotk CreeX Do and Beservoir
{Iesoletion Canyon)

Green diver Dam and Reservoir

Gray Cargron Dam and Reservelr

On Green Rlver

Un Green River

o Green River

On Green River

fec, 18, 71, R1gE,
SLI

fec. 3¢, TILS, RITE,
SLE&

See. 5, TLES, R1SE,
SLra

Cee. 3 apa 35, T1ES,
F16 ard ATE, SLI&M



| Utah project
e phage = Ltah

| reservoir sites

Sheet 1 of L

* Dreinage Saein
Areg-capucity

Geolory Haterials Ve
Tye +Lype Traving Fo.

Logt capacity
CUrve range
Prices as of

Remarhs

LISDR
15" quad Series - Muttere Hole

From 28nd Biwnnisl Report of State Fogloesp
300,000 aF

15" Guad Saries - Flat Canyon

From 22nd Pienclel Report of State Englrneer
1,500,000 AT

15" fuad Series - Kutterz Hole

USER
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CHAPTER III

WATER SUPPLY

Introduction

The water supply chapter contains a discussion of water resources,
water reguirements for irrigation, and water rights within the ultimate
phase project area. These factors are considered for the Uinta Basin,
the Sevier Rlver Basin, and the Price River Basin. Irrigation require-
ments were essentislly satisfied for the areas included in the Bonneville
unit delinite plan report of August 1964k. Water may be diverted, however,
tc the Delta area in the Sevier River Basin as part of the Bonneville
unit. This diversion may be made 1n lieu of providing water to full serv-
ice lands in the Mosida and Mona-Nephi areas. If this should prove feasi-
ble, details will be included 1n a supplement to the Bonneville unit defi-
nite plan report. Most of the areas of the Bonneville unit will not be
affected by the ultimete phase with the possible exception of the Mosids
end Mona-Nephi areas. Therefore, a water supply discussicn for the
Boaneville unit areas is not included in this report. Areas to receive
only municipal and industrial project water are discussed separately in
Chapter VI, and include Utsh, Salt Leke, Weber, Davis, Summit, and Morgan
Counties.

Streamflov records for most stations have been developed for the 43-
year pericd, 1920 to 1932, This period includes the extremely low runolf
years of 1631, 1934, 1935, and 1961 as well as the exceptionally high run-
off years of 1921, 1922, 1923, snd 1952. The variations in water supply
found during this extended period should be representative of ihe range
expected 1n future yeers.

An inventory of water rights in the ultimate phase area 1ncludes ex-
isting court decrees, agreements, adjudications, and approved or pending
water right epplications. For project facilities this inventory also in-
cludes applications owned by the government and additional applications
and agreements that will be needed to guarantee a2 water supply for the
operation of the ultiwate phase of the Central Utah project.

Detailed water right sbstracts for the streams in the ultimote phaese
area are Included in the supporting dats on file in the Central Utah Proj-
ects Office in Provo, Utah.

Uinta Basin
In the Uinta Basin, water supply data are included for Brush Creek,

Asghley Creek, Whiterocks River, Uinta River, and Leke Fork., Data for
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CHAPTER III WATER SUPPLY
Duchesne River and its upper tributaries are included in the Bonneville
unit report dated August 196k.
Water resources
Streamflow deta and records at various points on Uinta Basin streams
are summarized in the tables on the following pages. The locations of the

gaging stations in the Uinta Basin are shown on the map on page 33.

Streamflow and canal diversion records by months are recorded in sup-
porting data cn file in the Centrzl Utah Projects Office.

Quality of Water

Quality of water data for this study have been collected by the Bureau
of Reclamation and adopted from the Geological Survey (Chemicel Analyses of
Surface Waters in Utah, October 1959 to September 1962) and from the Utah
State Engineer (Bulletin No. 10). These data indicate the Uinta Baesin
streams to be of adequate quality for irrigetion. The streams in thelr
upper reaches contain lov coacentrations of dissolved scolids, with in-
creasing concentrations as the water flows dowmstream. The principal con-
stituent is calciun bicarbonate with a sma2ll amcunt of sodiwm present. As-
suming adequate drainege, the chemical conceantrations are low encugh that
they should not present e hazard to the soils. Results of chemical analy-
sis of water samples are also found in the supporting data.

Water requircments

Lands in the Ulinte Basin were considered by areas in order to facil~
itate the determinaticn of the theoretical unit lrrigation weter require-
ments. Climatclogical data were cbtained from Weather Bureau stations
located at Vernal, Rocosevelt, Altamont, and Duchesne. Stations in the
vicinity of the respective areas were used to determine the length of the
growing season, frost-free period, effective precipitation, and other data
pertinent to the determination of irrigation requirements. Climatological
data from the four weather stations used are shown in the table on page 3h.

Cropping Pattern

The cropping patterns expected tc develop under project conditicns are
shown by areas 1n the tehle at the top of page 35.
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Surmary of stream gaging data - Uinta Basin
{Unit: 1000 acre-feet)

Drainage Average Annoal ranoff fo
area recoraed M1
Gaging station (sq.mi) Period of recoral/ Tlow Average Year
lake Fork above Moon Lake near Mountain Home 78 1933-34, 1943-55 T7.5 TQ.“%/ 1934
Brown Duck Creek near Mountain Home 15 1934, 1543-55 6.9 - 1934
Lake Fork below Moon Lake near Mountain Home 110 1921—3&6(fragmentary), 871.2 92.73/ 193L
1ghe~62

Yellowstone Creek below Swift Creek near

Altonah 99 1950-55 86.9 96 .1@/ 1934
Yellowstone Creek near Altonah 131 1945-62 gl .B 103.33/ 1934
lake Fork near Upalco 418 194355 Lo .64/ - 1954
Uinta River below Gilbert Creek near Necla 33 1951-55 28.8 33.8%/ 1934
Uinte River ebove Clover Creek near Neola 132 1546.55 102.8 113.2/ 1934
Clover Creek near Necls 9.5 1951-55 1.4 1.92/ 1934
Uinta River neer Neola 181 1948.60 122.0 135.02/ 1534
Whiterocks River above Paradise Creek near

Whiterocks 90 104655 71.2 77.22/ 1934
Paradise Creek near Whiterocks 10 19h7-55 5.1 5,22/ 193k
whiterocks River near Whiterocks 115 1900-03, 1909-10, 1913-62 89.7 86.52/ 1934
Farm Creek near Whiterocks 22 1950-62 h.e 5.12/ 1961
Deep Creek near Lapoint 75 1943-45, 1950-55 5.1 - 195k
Uinte River at Fort Duchesne 672 1900-20 (fragmentary), B, 7 65.62f 1934

1943-58

Ashley Creek below Trout Creek near Vernal 27 lohh-5h 17.5 lT.Bg/ 1934
South Fork of Ashley Creek near Vernal 20 19h4-55 144 lh.QE/ 1934
Ashley Creek near Vernal 101 191462 Th.0 72_1@/ 1934
Mosby Canal near lapoimt - 1955-62 2.4 - 1955
Dry Fork above Sinks near Dry Fork, Utah LB 1940-b6, 1955-62 26.0 29.9§/ 1934
Iry Fork above Sinks excluding Mosby Canel L8 1540-62 26.07/ -
North Fork of Dry Fork near Dry Fork, Utah 12 194762 b.b 4,92/ 1934
East Fork of Dry Fork near Dry Fork, Utah 12 194762 5.8 6,42/ 193k
East Fork of Dry Fork above Sinks near Dry

Fork, Utah 9 1961-62 8.6 - 1961
Dry Fork below Springs near Dry Fork, Utah 102 19h1-hs5, 195k-62 21.9 - 1959
Dry Fork at mouth near Dry Fork, Utah 118 195h-62 13.8 - 1959
Ashley Creek at the "Sign of the Maine" near

vernal 241 1940-62 87.9 89.98/ 1959
Ashley Creek near Jensen 386 1947-62 38.4 - 1961
Ceks Park Canal near Vernal - 19Lke-62 h.6 - 1955
Brush Creek above ceve near Vernal 23 194754 12.3 12.13/ 193k
Brush CreeX near vernal 82 1940-62 24,9 26,84/ 1934
Little Brush Creek below East Park Reservoir )

near Vernal 20 1950-55 9.6 10,93/ 1934
Little Brush Creek near Vernal 28 19k6.52 1h.3 lQ.S}Q/ 193k
Brush Creek near Jensen 255 1540-62 13.9 - 195G
Green River near Jensen 25,400 1947-60 3,212.0 - 1554
Green N[iver near Ouray 35,500 1948-62 k,145.0 - 1961
Yellowstone Feeder Canal - 194162 12.3 11,34/ 1922

Water years, not including records after 1G62,

Historical flow,

Past modilied flow.

Present modified flow.

Historical flow record of average annual runoff for periocd 1921-62.
Past modified flow plus flows in Mosby Canmal, 1955-62,

Excludes Mosby Canal flows, 1955-62.

Past modified flow minus flows of Oaks Park Canal, 15%1-62,

Past modified flow plus flows stored in Osks Perk Reservoir, 1947-5h,
Past modified flow record of average annual runoff for period 1920-60.

EREREEEEI

Note: Historical flow is the flow actually experienced at a gaging station or point of measurement. It is the total runoff of
of measurement as influenced by nature and the activities of man. It may be recorded or estimated,
Past modified flow is the historical &nd}or natural flow corrected to show for the period of study the man-made developm
beginning of the period of study.
Present modified flow is the historical and/or natural flow corrected to show the effect of the present man-made develop
the pericd of study. TG
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ying data - Uinta Basin
X0 acre-feet )

Average Annuel runoff for period of study (1920-1962)
recorded Minimun Maximum

eri/ flow Average Yeer guentity Year Quantity

3 71.5 79.8/ 1934 33.4 1922 1434

6.9 - 1934 1.5 1552 12.1

tary ), a7.2 92.?1f 1934 39.1 1922 164.6

86.9 96,42/ 1934 33,4 1922 198.9

gh .8 103 ﬁ/ 1934 39.1 1922 201.0

ho .64/ - 1954 13.1 1952 115.7

23.8 33.&2./ 1934 8.5 1922 66,1

102.8 113 =2/ 1934 La.g 1922 230.2

1.4 1.¢2/ 1934 0.1 1921 6.2

122.0 135.02/ 1934 Sh.,1 1922 262.0

71.2 77.22/ 1934 23.9 1922 160.7

5.1 5,22/ 193k 1.2 1521 8.5

), 1913-62 89.7 86.52/ 1934 30.4 1522 175.3

.2 5,12/ 1961 1.9 1922 11.9

1 5.1 - 1954 2.6 19kk 8.2

tary), 8.7 65.63/ 1934 9.0 1522 217.0

17.5 17.82/ 1934 5.2 1921 39.0

4.4 1462/ 1934 L.6 1521 28.0

7.0 12.42/ 1934 31.3 1921 129.0

2.4 - 1955 1.2 1961 3.6

> 22.oy 29,56/ 193k 9.1 1921 57.3
26.0 .

bob L2/ 1934 1.4 1921 11.4

5,8 6.2/ 1934 1.2 1921-22 12.9

8.6 1961 5,2 1962 12,0

2 21.9 - 1959 k.2 1944 La.3

13.8 - 1959 1.7 1962 31.1

87.9 89.98/ 1959 42,8 1944 142 .3

38.4L - 1961 7.3 1952 93.2

L.6 - 1855 z2.b 1953 7.4

12.3 12.]%/ 193k 4.9 1921 22,7

24,9 26 .84/ 1934 12,2 1921 46,1

9.6 10.93/ 1934 3.2 1922 23,k

14.3 12,510/ 1534 2.4 1921 29.3

13.9 - 1959 2.8 1962 30.9

3,212.,0 - 1954 2,056.0 1952 L. se2.0

b aibs.o - 1961 2,087.9 1952 6,424 .6

12,3 11,34/ 1522 1.5 1947 20.4

point of measurement. It is the total runoff of a drainage area above\the point
3y be recorded or estimated.
10w for the period of study the man.made developments as they existed at the

> show the effect of the present man-made developments if they had equped aver
- '
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1,281;.6

25.8

210.2

30h.T

276.0

520.5 1,249.9 1,156.1 3,863.8 3L.3 85.7

470.3

512.1

Total

2.0 6.4 T.2~ 4.9 6 26.5

12.5 10.5 12,2 26,71 26.9 89.9 .8

Average







Yellowstone Lake Fork

Ulnta Creek below Hell below Moon Green Grean
River Swift Creek Cenyon st Lake near River River
at Fort near Stravberry Mountaln near near
Duchespe  Altomeh aqueduct Home Jensen Qurey
(histar- (histor=- (histar- {pest {bistor~ (histor-
ical) icall ical) mod. 1eel) ical) Year
21 22 23 2l 25 26
103.0 3.b 8.9 1920
190.9 182.0 6.3 156.2 21
217.0 158.9 6.7 164.0 22
165,2 162.h 5.4 145.8 23
38.6 63.5 2.2 63.8 2k
36,7 T7.8 2.8 87.8 1525
52.2 8.9 2.9 8.6 26
70.7 115.4 4,2 119.7 27
76.6 107.5 3.7 $9.8 28
136.,1 11,3 1.8 132.6 29
T3 114.6 3.9 102.2 1530
30.9 33.7 1.7 56.7 3
T3.1 102.4 3.6 106,8 32
23.6 68.1 2.2 59.6 33
9.0 33.4 1.2 35.1 3k
gk, 0 Bo.4 2.6 75.0 1935
20.0 69.3 2.h 7.3 36
1T 90.6 3.7 10k.7T 37
88.0 112.8 3.8 109.2 38
52.1 85,8 2.8 TT+5 39
30.4 58.6 2,0 52.4 1940
1l1a.4 133.3 4.5 123.0 HE
9h.9 122.5 L.0 101.6 b2
27.5 764 2.6 98.8 L3
1L5.h 137.8 L.6 .3 bk
Lo,k B7.4 3.0 88.0 1945
25.8 £2.1 2.1 T5.7 h§
99.0 121.5 L.2 105.2 L, o057 Lt
1.6 75.6 2.6 68.1 3,060 3,982.5 L8
85.5 10%.6 3.6 107.5 3,408 L,825.9 Lg
£6.8 99,1 1.6 105.6 4,097 5,461.3 1950
28.9 B0.9 2.8 90,5 3,673 L, 718.5 51
120.0 132.8 L6 137.0 b,s520 6,446 52
26.7 Th.0 2.4 76.3 2,492 3,399.3 23
11.6 62.3 2.2 607 2,056 2,664.T 5k
21.0 TO.4 2.3 69.3 2,0Th 2,0817.8 1955
26,4 1.5 2.6 95,0 3,404 56
5.9 93.0 3.0 92,9 L, 377 5,592.7 57
70.8 100,7 3.5 50.8 3,156 4,338.5 58
1h.b 68.0 2.3 68.7 2,194 2,811.9 59
17.0 65.3 2.2 68.8 2,392 3,115.8 1560
13.7 69.5 2.k 51,5 2,087.9 61
9745 1244 b2 89.7 557893 &2
2,756.3 k,145.5 141.6 3,985.7 Iy, 962 58,030.7 Total
65.6 06,4 3.3 92.7 3,212 4,145.0 Average
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Climatological data
Uinta Basin Weather stations

Weather: Mean temperature (OF)

Station Jarn. Feb. Mar. Apr. Moy June July Aug. Sep. Oct. Nov. Dec. Annual
Vernal 15., 22,1 3k.2 B5.9 54,6 61.9 09.5 B7.2 59.4 §7.9 32.6 21,k BE.3
Roiiizzizg 15.6 22.4 36.6 k8.5 56.5 63.4 TL.1 69.0 59.9 LB.6 33.7 23.5 U5.7
Duchesne 17.0  23.0 35.0 46.0 54,0 62,0 69.0 67.0 59.0 4B.0 32,0 22.0 U45.0

“Weather Mran precipitation (inches)

Station Jan. Feb. Mar. Apr. May June July  Aug. Sep. Oct. Nowv, Dec. Annual
Vernal 0.55 0.49 ~0.65 0.93 0.73 0.72 0.5k 0.8 0,67 0.88 0.50 0.76 8.22
Roosevelt- - L

1 temont . 0790 0.36 0.52 0.59 0.9 o.72 0.3 1.01 0,58 0.91. 0.50 0.63 T.15
Duchesne 0.58 0.54% 0.73 0.6L 0.87 0.81 0.97 1.27 0.84& 0.97 o0.k2 0.67 9.28

Growving seascon Frost~free periocd

Heather No. of No. of

Station From To doys From To days
Vernal April 21 October 22 1ok May 29 September 23 119
Roosevelt- .

Aliamont April 19 Octobear 12 176 May 16 September 29 136
Duchesne April 28 October 9 164 May 25 September 22 120

ITI HAIJYHD
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CHAPTER III WATER SUPPLY

Cropping potterns
Uinta Besin
Percent of total

Roosevelt-

Crop Vernal Altamont Duchesne
Alfalfa 37 L5 39
Pasture 26 35 Ly
Corn 9 5 2
Small grains 28 15 18

Total 100 100 100

Consumptive Use

Consumptive use is defined as the annual gquantity of water in acre-
Teet per acre absorbed by the crops and transpired or used directly in the
building of plant tissue together with that evaporated from the soil. It
includes the water from sll sources including precipitation, irrigetion,
and ground water. The Lowry-Johnson method wes used in determining the
length of the growing season, end the consumptive use was determined by
use of the Blaney-Criddle method.

In estimating the amount of water that would be supplied by precipi-
tation, conslderation was given to the effectiveness of single storms,
carryover of winter preclpitation in the form of soil moisture, and effec-
tive growing season precipitation. A conservative estimate of the net
effective precipitation was considered as being 90 percent of the average
precipitation occurring in the 10 driest growing seascons during the period
of study. '

Consumptive use water requirements minus effective precipitation
gives the net amount of irrigetion water that must be supplied to %he
cropg by irrigation.

The average annual consumptive use, effective precipitation, and
irrigation requirements are shown for each area in the table on page 36.

Farm Delivery Requirement

The farm delivery requirement is the amount of water consumptively
used on the farm plus any water lost by seepage from ferm ditches, deep
percoletion, and surface runoff. In general, it was estimated that the
irrigation efficiencies would vary by land class as follows.

Farm irrigation

Iond efficiency
¢lass {percent)
1
2 55
3 50
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WATER SUPPLY

CHAPTER III
Bummary of irrigetion diversion requirements
Uinta Basin
Roosevelt-
Duchesne Vernel Altamont
Annual requirement f{acre~feet/acre)
(Besed on productive acreegel/)
Consumptive use requirement 2,17 1,87 2,02
Effective precipitetion + 22 «20 .20
Irrigetion requirement 1.95 1,67 1.82
{Based on irrigsble ecreage)
Irrigation requirement ?/1.85 1.59 1.73
Farm losses =2,15 1,29 .30
Farm delivery requirement 2.88 3.03
Conveyance loes 2/ .63 .62
Diversion requirement 374,00 4/3.51 5/3.65

Monthly diversion requirement
{acre-feet per acre)

April 0.011- OolT 0.12
MBJ .52 160 050
June ' 52 Tl 080
July 1.00 .81 «93
August .88 63 .70
Septenber .52 L2 .50
October al2 o 17 10

Total %.00 3.51 3.65

1/ The productive aree is estimeted et 95 percent of the
irrigeble aresq.

2/ Total loss includes farm irrigetion and conveyance losses.

3/ Meesured at Duchesne River.

%/ Messured at Steinaker Reservoir,

5/ Measured at Moon Leke,
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CHAPTER III WATER SUPPLY

Class 6W lands were not assigned en irrigation efficiency for proj-
ect study because they will receive only their proportionate share of the
netural streamflow under existing water rights and will not receive water
from the project.

The weighted farm irrigetion losses and Term delivery requirements
are shown by areas in the table on page 36.

Diversicn Requirements

Dlversion requirements for & given aree are influenced by the effi-
ciency of the conveyance system. Cenveyance losses oceur in transit from
the source of water supply to the ferm headgate. They are comprised orf
evaporation from the canal water surface, transplration by vegetation
along the canal banks, seepage, and operational waste.

Seepage losses depend upon the wetted area, head, permeability of the
soils traversed by the cenal, and the length of the canal. The scepege
losses may be estimated by using the Moritz Formula (8 = 0.2C /@/V) in
vhich S 18 the losz In second-feet per mile of canal, § 1s the discharge
in second-feet, V is the velocity of flow in feet per second, and C is the
depth of water in feet lost through the wetted ares in 24 hours. The
table on page 36 summarizes the estimated conveyance loss for each area in
the Uinta Basin.

The aversge annual diversion requirements at appropriate points of
diversion, based on irrigable acres for each area, are also summarized in
the table on page 36.

Reservoir Evaporation Losses

To determine the net water availeble for project use, reservoir evap-
oration losses were determined for the proposed Stervation and lake Fork
Regervoirs and the existing Big Send Wash and Moon Leke Reservoirs. svap-
oration rates found at Utah Lake were applied to the Stervation Reservoir
after adjustments were made for differences in climatological data. Big
Sand Wash Reservoir evaporation rates were assumed to be the same as those
at the Starvation sitec. The evaporation rates of Moon Lake Reservoir were
measured for the summer months and estimated for the winter months. DLvap-
oration rates at the Lake Fork Reservoir site were assumed to be the same
as at Moon Lake Reservoir.

The table on the following page is a summary cf the estimated evapo-
ration rates at Moon Lake Reservoir and Big Send Wash Reservoir.
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CHAPTER III WATER SUPPLY

Evaporation rates
(Unit-—acre-feet per acre)

Moon Lake Big Sand Wash
Month Reservoir Reserveir
October 0.19 0,21
November 07 .08
December .01 02
January .01 02
February .01 .03
March .06 J1h
April +15 +30
May .3h Ly
June A1 53
July Ju5 .58
Augu st » hl . 52
September .33 39
Total 7,54 3,06

Operation studies

Preliminary operation studies were made of the Uinta Basin streams
east of Rock Creek to determine the approximate amount of runoff which
may be available for diversion from the Uinta Basin. These studies are
sumnarized in the table on the following page. Criteria upon which the
studies were based are listed below. It is realized these criteria may
not be entirely valid due to economic or other factors which remain to
be investigated in detail.

1. Flaming Gorge equeduct will extend from Flaming Gorge Reservoir
southward to Brush Creek, then westward to the Blue Bench north of
Duchesne. Its locaticn will be approximately the same as found in the
1951 report of the Central Utash projlect,

2. Land lying below the Flaming Gorge agueduct will be supplied
entirely from stream gains below the Strawberry agueduct and from Flam-
ing Gorge aqueduct.

3. Land lying either above the Flaming Gorge aqueduect or inacces-
sible to the aqueduct will be supplied fram stream geins and bypasses
from Strawberry aqueduct, The table on page Lo is a summary of these
Uinta Basin lands and estimates of bypasses thereto.
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WATER SUPFLY

Water supply at Strewberry agqueduct under ult.imte phase

(Unit--1,000 acre-feet

Average annual flow far riod of etudy

(1920-1962
Estimated Bstitated

- Flow at bypass to divert-

Strawberry 1rriga- ible

Stre educt ;g%/ g_g%w

Littlie Brush Creek %5 10.9 . l.g 0 .
Brush Creek 3/ 12,1 1.8 9.3
gggley Creek E/ 26.9 4,0 22,9
Hollow .8 «1 o7
Black Canyon ‘é 2,0 .3 1.7
Fast Fork of Dry Fork 5/ 6.k 1.0 Skt

Three tributaries of

East Fork of Dry Fork lr:j T.1 1.1 6.0
North Fork of Dry Fork th k.9 .7 ' k.2
Flume Mi11 Y .6 .1 o3
Dry Fork 29.9 k.5 5.0 20k
Paradise Creek g 5.2 8 Lok
Wbiterocke River 11/ T7.2 1,6 24 62-2
Farm Creek 5.1 .8 .5
Clover Creek ? 1.9 o3 1.6
giﬂra River ?Lgt 1E.9 u:':..i" 90.-g

ellovstone Creek . 14,5 <0 37T-
Hell Canyon 3,3 ‘5 0 2.8
Lake Fork '1; 92.7T 13,9 2{‘%5-5 35¢5
Total 4563 5.5 106.0 18,0

1/ Estimgted %o be 15 percent of the filow besed on studies for
inltial phase of Strawberry aqueduct.
A portion of this requirement would likely be able to be supe
plied from spills and could be reduced by that amount,

Past modified.
_[ HiS't-OI'iC&lo

5/ Includes 1,500 acre~feet for eveporation from Leke Fork

Regarvoir.
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Estimated streamflow bypassed at Strawberry aqueduct
1o Jands not sexved by Flaming Gorge agueduct

Annual Total
require- annual 1,000
Irrigeble ment requirement acre-feet
area (acre-feet (acre~ {rounded
Stream (acres)l/ per acre) feet) to tenth)
Little Brush Creek 185 3.51 6ho 0.6
Dry Fork 868 3.51 3,047 2/5.4
Whiterocks River 6Ll 3.65 2,351 2.4
Uinta River 1,440 3.65 5,256 5.3
Lake Fork and Yellow- 18,900 3.65 68,985 87.8
stone Creek 6,730 2.80 18, 84k
Total bypass 101.5

Note: MNHelther Brush nor Ashley Creeks will require streamflow bypesses
at Strawberry aqueduct.
}/ All are class 1, 2, or 3 lands except for 6,730 acres of 6W Lake
Fork area lands.
2/ Estimate includes Mosby Canal diversions of about 2,400 acre-feet
annually from Dry Fork to Deep Creek area lands.

4. 3Spills at Strewberry agueduct were estimated from studies made for
the Bonneville unit, initial phase.

Water rights

Duchesne River

President Abraham Lincoln issued an executive order on October 3, 1861,
establishing an Indian reservation in the Uinta Basin covering the drainage
of the Duchesne River and its tributaries. Subsequent to the establish-
ment of the reservation many acts and executive orders were made that af-
fected the original reservation. The Indians had urndisturbed possession
of the reservation for some 40 years until the act of 1902 provided for
the allotment of arable reservation lands to the public domain. In 1905
the United States Jovermment opened the reservation to non-Indian land
filings of 160 acres each, and as a result of this action Indian and non-
Indian lands are everywhere interspersed. Some of the Indian lands also
were later acquired by non-Indians. The original Indian lands, however,
retained the original pricrity of their water rights regardless of present
ownership. This priority dates back to October 3, 1861, the date the res-
ervation was established.

The non-Indian settlers acquired secondary water rights under Utah
State law by application to the State Engineer. The filing of water right
applications began immediately after the opening of the reservation in
1905 and has continued to the present time. A5 a result, the rivers have
been very greatly overappropriated, and the applicetions with late priority
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CHAPTER III WATER SUPPLY

provide little or no water after the high runoff except In the cases where
reservoirs have been constructed under their junior rights. The Indian
diversions, in general, are lccated in the lower reaches of the rivers and
the diversions of water by junior rights upstream scon left the Indian
canals without sufficient water. As early as 1913 govermnment officials
realized a water adjudication was necessary on the Lake Fork, Whiterocks,
and Uinta Rivers if sufficient water for the Indian land would be avalil-
able for the lower diversioms.

The Indians acquired first right to the use of the Duchesne River
water, not only by diligence claims but also by applications to the Utsh
State Engineer beginning in 1905. The abstract attached to this report
lists nine diligence claims for water to be used on 190 acres of Indian
land. This abstract alsc shows that the firgt 17 perfected water right
applications are owned by the Indians and cover 294,07 second-{eet of
water from the Duchesne River for use on 18,287.38 acres of land. This
15 ample evidence of the Indians' first right to the Duchesne River water.

An adjudication suit covering the water rights of Lake Fork, Uinta,
end Whiterocks Rivers was started in the Federal Court in 191hk. The basis
for the claims by the Govermment in this suit was the deecision 1n the
United States Supreme Court known as the "Winters Decision” (Winters vs.
United States--207 U. 8. 564, 1608). The adjudication suit of Lake Fork,
Uinta, and Whiterocks Rivers was bitterly opposed by the defendents and
was continually in the courts until 1923, when, by stipulation, the Dis-
trict Court of the United States in and for the District of Utah estab-
lished two decrees (Docket 4427 and 4418). These decrees gave the Uintah
Indian Irrigation project lands the first right to all of the water in the
three rivers covered by the decrees. The Duchesne River was specifically
eliminated from the court decrees as it was thought then that the Duchesne
River would supply emple water for all irrigation demands.

Docket LUPT was made for the Uinta River and its tributaries and
guarantees the Indians thé first and excluslive right under a pricrity that
dates to October 3, 1861, to divert from the Uinta River and its tribu-
taries into their canals a certain quantity of water for irrigation, domes-
tic, culinary, and stockraising uses. The total land covered by the dacree
was 3k4,700.09 acres, and the permitted diversion requirement was 104,100.27
acre-feet or 498.88 second-feet. The decree limited the use to ". . . that
which is needed for economical and beneficial use . . ." and defined the
irrigation pericd from March 1 to November 1. It further limited the ir-
rigation use to no izore than 3 acre-feet of water per year for each acre
of land irrigated, and no more than one~seventieth of a seccnd-foot of
water for each acrs was to be diverted from the river at any one time.

For the protection ol the water rights described, the decree provided for
e water commlssioner to be appointed from time to time. The decree was
dated March 16, 1923, and signed by Judge Tillman D. Johnson.
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CHAPTER III WATER SUPFPLY

Natural lakes, high in the mountains, have been developed by 2 number
of secondary water right interests as storage reservoirs. Six reservoirs
are on the Uintah and five on the Whiterocks drainage. The water impounded
in these reservoirs has proven 40 be of considerable benefit to their
owners. The following table shows the owners, the names, and the active
capacities of these reservoirs,

Existing Reservoirs, Uinta River system

Active
Applicant capacity
or (acre-
Stream Quner Reservoir feet)
Uinta River Dry Gulch Irrigation Company Fox Lake 1,100
Crescent Lake 200
Lake Atwood 750
Upper Chain Lake k70
Middle Chein Lake 130
Lower Chain Lake 750
3, 400
Whiterocks Whiterocks Irrigation Company Paradise Park 1,400
River Chepeta Lake 185
Wigwam Leake 112
Papoose Lake &0
Mocassin Lake 103
1,880

At the same time the court decree {Docket 427} was made for the Uinta
River, Docket 4418 was made for Leke Fork. This decree is similer to the
one for the Uinta River. It states that the Indians have first right to
the flow of Lake Fork and its tributaries and fixes these rights as {ollows,

Acres irri- Water permitted to be
Name of ditch gated under diverted each season
or canal each ditch Acre-feet Second-~feet

Lake Fork FExtension 1,230.?5 3,692.23 17.58
Lake Fork 9,701.43 29,10%.29 136.5¢
Paynz lateral hg3.20 1,479.60 7.05
Red Cap 8,751.75 26,255.22 125.03
Dry Gulch L,871.57 14,614k, 71 69.60
Uteland 22,90 68.70 .33
Total 25,071.61 75,214.80 358.18

Docket LU18 limits the use of water to 3 acre-feet per year per acre
for beneficial use and provides for a water coumissioner to be appointed
for Lake Fork. The decree was also signed by Judge Johnson and dated
March 16, 1923,

The secondary users have developed seversl natural lakes high in the
mountains as storage reservoirs to improve their water supply. 8eventeen
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of these reservoirs are on Lake Fork tributaries. The water impounded
in these reservoirs has proved to be of considerable benefit to the
owners. The following table shows the cwners, the names, and the active
capacities ol these reservoirs.

Existing reservoirs--Lake Fork River system :
Applicant Setive

or capacity
Owner Reservoir acre-Teet
Farnsworth Canel and Reservoir Kidney lLake 2,5C0
Company Island Lake 1,cco
Brown Duck Lake 500
Tuin Potts 3,150
Dry Gulch Irrigation Company Clement Lalke 1,2C0
Farmers! Irrigation Company FFive Point Lake 500
Drift Lake 200
Bluebell Lake 330
Superior Lake 400
Farmers' Lake 803
White Miller Lake 34
Deer Loke 205
Water Lily Lake 33k
Brighesit Timothy, et al. Upper Timothy Leke )
Middle Timothy Leke ) 520
Lower Timothy Lake  }
Hartman and Daniels Milk Lake 134

During the investigation of the Moon Lake project, the non-Indian
irrigation companies diverting water from Lake Fork and twc companies
diverting from the Uinta River formulated an agreement known as the Lgqual-
ization Agreement, dated February 1935. By this agreement the numerous
secondary water righis were evaluated, and methods of equalizing the
distribution of water to each acre of land were agreed upon. The weter
rights owned by the participating companies were assigned to the Moon Lake
Water Users' Assceiztion. Companies signing the agreement are listed &s
follows.

Dry Gulch Irrigation Company

Lak: Fork Irrigation Company

Farmers' Irrigation Company
Farmsworth Caznal and Reservpor Company
Lake Fork Western Irrigation Compeny
South Boneta Irrigation Company
Uteland Ditch Company

T. N. Dodd Irrigation Company

Monarch Canal and Irrigaticn Company

The Moon Lake project was constructed in 1938 by the Bureau of
Reclamation to supplement the non-Indian water supply available under
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the secondary water rights. It provides supplemental irrigation water

to approximately 75,256 acres of land in Duchesne and Uintah Counties.
The project water supply is provided by lake Fork and its principal trib-
utary, Yellowstone Creek, and by the Duchesne River. ioon Leke Reservoir
with 35,800 acre~-feet of active capacity stores surplus spring flows of
Lake Fork for release Curing the irrigation season to canals diverting
from that river. The Yellowstone Feeder Canal, with a capacity of 88
second-feet, conveys Yellowstone Creek flows that are surplus to Indian
rights to project land in the vicinity of Necla in the Uinta River drain-
age. Additional Lake Forli veter is made available to Moon Lake proJject
land by the iidview Lxchange. Indian lands in the exchange area are sup-
plied water from Duchesne River, and the lLake Fork weter ocriginally di-
verted to this area is used upstream con ioon Lake project lends.

Duchesne River water is delivered to the Midview Exchange area
through the Duchesne Feeder Canal which diverts from the river about 5
miles downstream from Duchesne, Utah. The canal was originally con-
structed by private water users to irrigate about 1,500 acres having a
water right from Duchesne River and was enlarged under the Moon Leke
project. The enlarged canel, with an initial capacity cof 200 second-
Teet, conveys the water T miles to a natural drainage which diverts a
porticn of the flow to the iidview Reserveir with an active capacity of
5,700 acre-feet. The remaining water flows into the Red Cap lateral
vhich is about 8 miles long and serves Indian land originelly irrigated
from Lake Fork by the Red Cap Canal of the Uinteh Indian Trrigetion proj~
ect. Midview lateral, 9 miles long and with an 80-second-foot cepacity,
delivers storage water from Midview Reservoir to Indian lands under the
U. 5. Dry Gulch Canal which originally diverted from Lake Fork.

Vater rights for the Midview Exchange area include epplication No.
7781-a which covers the diversion of 175 second-feet from the Duchesne
River for direct use in the area. Application No. 9104-a covers diver~
sions from the Duchesne River of 11,570 acre-feet for storage in Midview
Reservoir. The latter spplicatlon allows the reservolr to be filled
twice each year, once during the winter for early irrigation season use
and again during the high spring flow. The above applications provide
water for supplying 10,000 acres of land under the ilidview Exchange.

The Midview Exchange is presently being opereted on year-by-year
agreements betiveen the lloon Lake Water Users' Association and the Ute
Indien Tribe, Negotlations leading to e permanent agreement whereby the
operation and maintenance of the Midview Exchange would be assumed by
the Ute Tribe have not been successful. Thus, the HMidview Exchange was
included in the Central Utah project plen in order to protect the water
rights of the Moon Lzke project. ¥hen the irrigeble Indian lands with
Primary water rights on Duchesne River are fully developed, they will
require part of the waler presently being diverted to the kidview Exchenge
area, With the resulting decrease in exchange water and without Central
Utah project the Indian lands in the Midview area would then require lake
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Fork water in lieu of the Duchesne River water, and the resulting short-
sges would accrue to the Moon Lake project lends.

Under the proposed Bonneville unit development the Midview Exchenpe
lands will receive water from Starvation Reservoir, eliminating the neces-
sity of recalling Lake Fork wvater to supply these lands. The Bonneville
unit of the Central Utah project will not increase the water supply to
the iloon Lake project as compared to the present supply, but it will in-
sure the continued delivery of the present supply as development of the
Indian lands on the Duchesne River proceeds. A diversion requirement of
L acre-feet per acre was allowed at the Duchesne Feeder Canal heading for
10,000 acres of Midview Exchange land. An inventory of land resources
indicates there is a maximum of about 7,500 acres of irrigable Indian land
in the Midview Exchange area. The Indians are presently consicering pur-
chasing some non-Indian water right land now being served from the U. S.
Dry Gulch Canal, thereby bringing the full 10,000 acres into irrigation
uncer the Midview Exchange.

The Moon Lake Water Users' Association, with the help of the Utah
Water and Power Board, has constructed the Big Send Wash Dam on Big Sand
Wash near Upalco, Uteh. The reservoir has a total capacity of about
12,000 acre-feet and an active cepacity of 10,800 acre-feet, Application
No. 17978, owmed by the ifoon Lake Water Users' Association, appropriates
the vater for the Big Sand Wash Dam. This application covers 300 second-
feet of water from Lake Fork and 30 second-feet from Sand Wash.

Consistent with the objectives of the Colorado River Compact, dated
November 24, 1922, the Upper Colorado River Basin Compact of October 11,
1948, and the Colormdo River Storage Project Act of April 6, 1956, which
included the Flaming Gorge Dam and Reservoir as a unit and the Central
Utah project as a participating project, Application No. 3041ld to appro-
priate water from the Green River was filed with the State Engineer by
the Bureau of Reclamation on August T, 1958. This application covers
the appropriation of 8,000 second-feet and 4,000,000 acre-feet of water
from the Green River. As part of the water supply for the Central Utah
project, this application proposes to divert 500,000 acre-feet of water
annually, as needed, from Flaming Gorge Reservoir into an agqueduct to
provide water for verious purposes to lands and communities in the Uinte
Basin and to replace water diverted from the Uinta Basin through the
proposed Strawberry agueduct for use in the Bonneville Basin. Applica-
tion No. 30414k wes approved by the State Engineer October 6, 1959.

On September L, 1946, the Bureau of Reclamation filed Application
No. 18043 with the State Engineer covering the appropriation of water
for both the inltial and ultimate phases of the Central Utah project.
The application sought to appropriate 800,000 acre-feet of surplus water
from lakes, streams, and proposed reservoirs in the Uinta Basin from
Brush Creek on the east to Stravberry River on the west., This applice-
tion covered all of the reservoirs and points of diversion along the
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collection system in the Uinta Basin and the distribution system and lands
in the Bonneville Basin. Strawberry Reservoir was to be enlarged from its
present actlve capecity of 270,000 acre~feet to an active capacity of
1,370,000 acre~feet. Approval of aApplication No. 18043 by the State
Engineer was delayed at the request of the Bureau of Reclamation pend-

ing formulstion of the project plan.

Shortly efter Application No. 18043 was filed, the Governor of Utah
withdrew the Uinta Basin streams, tributary to the Green River, fronm
further appropriation of more than 5 second-feet, This withdrawal proc-
lamation wes mede December 19, 1946. Since the withdrawal order was
nade, & great number of weter right filings have been made on the Uinta
Basin streams for flows of 5 second-feet or less., These applicetions
have priority dates that ere after Application No, 18043 &nd are unap-
proved. These applications are included in the abstract of water rights
in the supporting data to this report in the Central Utah Projects Cffice
in Provo, Utah.

An adjudication proceeding intended to define all surface and ground
water rights in the Uinta Basin in Utah was ordered March 20, 1956, by
the Fourth Judicial District Court in and for Duchesne County in Civil
Action No., 3070. The area comprising this general determination pro-
ceeding included all of the water sources, both surface and underground,
within the drainage area of the Green River and all of its tributaries
belouw the confluence of Pot Creek and above the confluence of the Green
River with the Colorado River but excluding therefrom the dreinage area
of the San Rafael River.

Pursuant to the court order the State Engineer has made field sur-
veys in a major part of the Uinte Basin as a step in the preparation of
his proposed determination of water rights. The adjudication has pro-
gressed very well, but it will be several years before it is completed.
In the absence of an authoritative definition of water rights on the
streams in the Ulnta Basin, two committees have been organized to study
the problems, one for the Duchesne River and one for Lake Fork and Uinta
River. These committees include representatives of the Bureau of Indian
Affeirs, Ute Indlan Tribe, Upper Colorado River Commission, Utah Water
and Power Board, Bureau of Reclamation, and non-Indian land owners in
the respective areas. The Duchesne River Area Study Committee was orgen-
ized April 4, 1961, and the Lake Fork-Uintah Area Study Committee began
May 29, 1963. One of the obJectives of the committeces was to make appro-.
priate conclusions and recomuendetions pertaining to optimum Central Utah
project development within the limits of available water supplies.

Water rights of Duchesne River are discussed in the "Duchesne River
Area Study Committee Report" of April 1962 and in the "Bonneville Unit
Definite Plan Report" of August 1964. The abstract was not available at
the time the Bonneville Unit Definite Rlan Report was printed.
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In its final report made in April 1962 the Duchesne River Area Study
Committee concluded that Indian lands along the Duchesne River totaled
20,705 acres and that non~Indian water rights on the Duchesne River that
could be accepted as having priority cver rights for the Central Uteh
project include water for the irrigation of 32,295 acres of land in the
Uinta Basin., These Uinta Basin lands were made up of 20,295 acres zlong
the Duchesne River, including lands served by the Taylor Canal, 10,000
acres under the Midview Exchange, and 2,000 acres lrrigated under appli-~
cations of 5 second~feet or less with priority dates after Application
No. 18Bo43. The study commitiee estimated that there were B,OOO acres of
land presently irrigated under the Taylor Canal.

On December 23, 1963, a study was initiated with representatives
from the State Engineer's office and the Bureau of Reclamation to reeval-
uate and tabulate the water rights and lands along tne Duchesne River,
The results of this study and a comparison tabulation of the Duchesne
River Area Study Committee 's recommended lands are shown in the teble on
the following page.

As can be seen in the table the net difference of land between the
two studies is 1,520 acres. This was due to 2,304% additional acres
brought under cultivation recently in the Taylor Canal area and a net
increase of 216 acres in the other categeries. It was found in the final
tabulation that about 1,061 acres of land are presently irrigated with-
out an approved water right. In the reevaluation study 25 new water
right applications were written to cover T93 acres and 10 existing appli-
cations filed during 1956 were amended to include 268 acres of this land.
The 25 new applications were filed with the State Engineer by the Central
Utah Water Conservency District, and all 35 applications will be recog-
nized ahead of the Bonneville unit water rights. The table on page 49
includes the 25 new applications filed@ by the conservancy district and
the 10 amended applicetions for lands precently irrigated without an
approved water right.

New applications were prepared for filing in lieu of seeking approval
of Application 180L3 1in anticipation that the Uinta Basin streams would
be restored to new water right filings. Units included in the new fil-
ings are Bonneville, Upalco, and Uintah, An application was alsc pre-
pared for Starvation Reservoir to supplement Application 18043 in the
event adequate priorities were not obtained for these new project filings.
Descriptions of the new Bureau of Reclamation applications follow.

Uintah unit application.~-~The purpose of this application is to
appropriste up to 100,000 acre-feet of surplus water from the following
sources: Gilbert Creek which is tributary to the Uinta River (at Gil-
bert Creek Dem site), Shale Creek which is tributary to the Uinta River
(at Burro Dam site), Uinta River (at Uinta No. 1 Dam site), unnamed fork
which is tributary to West Fork of Whiterocka River (at Queant Lake Dem
site), Vhiterocks River (at Middle Whiterocks Dam site), Twin Cottonwood
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Summary of Duchesne River lands
and water rights
(Unit --acres)

Duchesne
River Study
Committee'’s
recormrended Tabu-
acreagas lation
(used in as of Differ-
studies) May 1965 ence
I. Indian ownership laonds 20,705 20,705 0
IT. Non-Indian owmership lands

1. ILands along the Duchesne River
(except Taylor Cangl lands)
with water rights before Bureau
Application No. 18043 12,295 12,093  L/-202

2. Taylor Canal lands 8,000 10, 304 +2, 304

3. Land slong the Duchesne River
with certificated water right
applications after appli-
cation No. 18043 _

4. Lands in eclass 1, 2, 3, and 6W
presently lrrigated without
an approved water right (25 )
nev applications were filed )
on this land) )

5. Other lands with elections or )

potential elections filed ;
)
)
)

et S N

2/807

793
2,000 +418

since application No. 18043
6. Land in class 1, 2, 3, and 6W
presently irrigated without
an approved water right (old
5 e.f.s. £filings to be amende
for these lands) ) 268
T- Midview Exchange lands 10,000 10,000 0
Total 53,000 55,520 +2,520
>/ The decrease in acreage was the result of abandoned water rights,
Indian and non-Indian filings on same lands, and supplemental rights.
Includes approximately 200 acres of land classified as 6st brush
pesture land,
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Recent water right applications with
_ priority ahead of the Bonneville unit
Addi-
tilonal
Applicetion Flow acreage
No. Property owner Ditch {sec,~ft ) {acres)
36542  Vernsl Bromly Murray White 0.05 3
Canal
36543 D, L. Nielson Gray Mountain 0.09 T
36544 Mrs, L. Felter Pahcease Canal 0.36 22
36545 Olsen Brothers Yannawards 0. 24 1k
Ditch
36546 Hazel Hadden Knight Ditch 0.11 7
36547 R. D. Broadhead Brosdhead 0.27 16
Ditech
36548  Peatrose Brothers Gray Mountain 0.15 9
36549 T, L, Bishop Gray Mountein 0,25 15
36550 K. J. Nielsen Gray Mountain 0.18 11
36551 R. D. Broadhead Jones Ditech 0.21 13
36552 Charles J. Moody Jessop Thomas 0.33 19
36553 Charles Fabrizio Febrizio Ditch 0.15 9
36554  Milvin and Ruth Broadhead West Rock 0.23 13
Creek Ditch
36555 Merlin Broadhead West Rock 0.13 8
Creek
36556 Farm Creek Irrigation Co. Farm Creek 1.00 60
Canal
36557 Charles Fabrizio Turnbow Ditch 0.30 18
36558  Vernon Moon Turnbow Diteh 0.17 10
36559 Theron H, ERobb Shanks Ditch 0.53 32
36560 Weyne and Adrienne Strong Shanks Ditch 0.24 14
26561 Olsen Brothers Madsen Ditch 0.55 33
36562 Rhoades Canal Irrigation Co. Fhoades Canal 0.36 22
36563 BRay and Erma Thomas Hicken Ditch 0. 34 21
3656k Clarence and Margaret Wright Jones Ditch 0.25 14
36565 Lelard and Carol Wright Jones Diteh 0.17 10
36637 Rocky Point Diteh Co. Rocky Point 6.55 393
28463 J. Willis Moon Private 57 3L
268484  Ray Thomas Hicken Ditch 22 15
28485 Ray D. Broadhead Jones Diteh .12 7
28486 Clarence Wright Jones Diteh .22 13
28492  Theron Robb Knight Ditch 2 12
28532 Farm Creek Irr. Co. Farm Creek Cansl .8l 50
28533  Myrthon Moon Jessup~Thomas &0 36
268548 Ray D, Broadhead Broadhead Ditch .28 17
26549 Kenneth L. Wilkinson Frivate .17 10
28581 Rocky Point Ditch Co. Rocky Pt. Diteh  1.13 Th
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Wash which is tributary to Uinta River (at Bochalen Dam site), West Fork
of Halfway Hollow which is tributary to Halfway Hollow, tributary to the
Green River {at Halfway Hollow Dam site}, Whiterocks River (at Ouray Val-
ley Canal Diversion Dam), Brown Draw which is tributery to Cottonwood
Creek which is tributary to Dry Gulch which 1s tributary to Ulinta River
{(at ilalf Moon Dam site)}, Uinta River (at Cedarview Cenal Diversion Dam),
Bottle Hollow which is tributary to Uinta River {at Dottle Hollow Dem
site), and Uinta River (at Indian Bench Canal Diversion Dam), Alternate
reservoirs proposed for this unit are described in the application.

Vater appropriated under this application will be used as a supple-
mental or full supply on lands within the Uintsh unit area and for other
incidental uses.

ater appropriated by this application will be distributed by the
existing canala and conduits to the extent possible, and new facilities
will be constructed or exlsting features enlarged as necessary to serve
the project requirements.

Ultimate phase Application No. 36645.--This application proposes to
appropriate up to l;hO0,000 acre-feet of water, including 800, 000 acre-
feet from Flaming Gorge Reservoir which is also covered by Application
No. 30414, Under this application water from Fleming Gorge Reservoir
would be released as needed into the Flaming Gorge agqueduct and from the
aqueduct into the natural chennels for direct irrigation and other uses
within the Uinta Besin and for exchange water to replace up to 600, 000
acre-feet of water diverted from lakes, streams, and proposed reservoirs
along the potential Stravwberry aqueduct. The application proposes uses
such as domestic, municipal, irrigation, stock-watering, power, fish and
wildlife, and recreational uses.,

A restoration proclamation affecting 21l streams which drain into
the Green River from the Uinta Basin ineluding Little Brush Creek, Brush
Creek, Ashley Creek, Uinta River, Yellowstone Creek, Lake Fork, Rock
Creek, Duchesne River, and Strawberry River was signed by Governor
George D. Clyde November 2, 1964, This proclemation was published in
the Verrnal Express, Uintah Basin Standard, Wasatch Wave, Salt Lake Trib-
une, and The Deseret News on November 19, 26, and December 3, 1964k, The
effective date of the proclametion was December T, 1904,

During the publication period the Central Utel ‘ater Conservancy
District filed the 25 new applications covering existing uses of water
on 793 acres of land along the Duchesne River system not covered by
other established water rights. Twenty-four of these applications seeck
to appropriate less than 5 second~feet of water and, therefore, were
accepted and processed by the State Engineer at the time of filing on
Noveuwber 19, 1964. They wiere given filing numbers from 36542 to 36565,
The twenty-fifth application covers 6.55 second~feet of water and 393
acres of land under the Rocky Point Canal. This application was cne of
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ten that were deposited with the State Engineer during the restoral pub~-
lication perlod and by statute were considered at a hearing to establish
their priority dates. The hearing was held in Duchesne, Utah, on Decem~
ber 21, 1964, and continued on December 22, 196k, in Salt Lake City, Utah.

A table showing the ten applications filed during the advertisement
of the restoral order and the final order of pricrity assigned by the
State Engineer is shown below, This order of priority is essentially in
egreement with recommendetions made at the hearing by the Bureau of Rec~

lamation, Central Uteh Water Conservancy District, and others.

Priority
Ho. Applicant Quantit Source agsigned
33@37 Central Utah Veter Con- 3.55 c.f.5. Duchesne 11 a.m.
' servancy District River 11~1g9-6L
36638 U, S. Bureau of 200,000 ac.ft. Duchesne & 12 noon
Reclamation Strawberry  11-19-6h
Rivers
(Starvation
Reservolir)
36639 U. S. Bureau of 500,000 acs£t. (Bonneville 12 noon
Reclameticn - unit) 11-19-64
36640  Dry Gulch Irrigetion Co. 250 ac~ft, Lake Atwecod 10:30 gim.
11~27=-64
36641  Dry Culch Irrigation Co. Y00 aceft. Fox Lake 10:30 a.m,
11-27-6k4
36642  U. S. Bureau of 100,000 ac~ft. (Upalco 11 a.m.
Reclamation unit ) 11~-27-64
36643  Honarch Canal and 500 ac,ft. Dry Gulch 8 a.m.
Reservolr Co. Creek 12-4-6k
366k U, S. Bureau of 100,000 acsft. (Uintah 9 a.m.
Reclamation unit) 12~ -Gl
36645  U. S. Bureau of 1,400,000 ac-ft. (Ultimate 10 a.m,
Reclamation rhase ) 12-4-Hlt
36646  Uintah Power and 96.62 c.f.s. Uinta 11 a.m.
Light Co. River 12«k4-6h

After the State Englneer assigned the priorities the Uintah Power

and Light Company filed a complaint with the District Court seeking to
reverse the State Fngineer's order of pricrities and place the Uintah
Pover and Light Company'’s Application No. 36646 ahead of the Bureau of
Rgg}amation's Uintah unit and ultimate phase Application Nos. 36644 and
36645,

Ashlcy Creel

The court decrees end water right applications on Ashley Creek are
discussed in detail in the Vernal Unit Definite Plan Report, Appendix B,
May 1957. :
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Dry Fork is a tributary of Ashley Creek and drains an area of about
118 square miles, most of which is located in the Ashley National Forest.
The town of Dry Fork is located within this dreinage area and about 12
miles northwest of Vernal. On Dry Fork about 6 miles above the toun of
Dry Fork is an area called the "Sinks" where most of the flow of the
ereek is lost into the ground.

Several attempts hiave been made 1n the past to divert water around
the Sinks, The Pirst attempt occurred in 1887 or 1888 vhen the pioneers
living along the stream dug a ditch that skirted the Sink arem., This
attempt failed, however, when the diverted water diseppeared into a hid-
den sink hole. ILater, between 1894 and 1896, they tried to build a
wooden flume over the Sink area. The Tlume leaked so badly that the
vater washed out the flume supports and it collapsed.

Planning for the Dry Fork project began in 1960 as a joint venture
between the Soil Conservation Service and the Utah Water and Power Board.
This proposed project is essentially another attempt to provide facili-
ties to convey water past the Sinks ares, along with a reservoir system
in the headwaters to regulate the flows and & series of improvements
along the creek to reduce and control the occasional flood threat. The
project would be constructed under the following water right applications.

Direct flow Application No, 9126 is presently held by the Utah Water
and Yower Board, and it proposes to appropriete TS5 second~-feet of water
from Dry Fork of Ashley Creek. The point of diversion is in the vicinity
of the "Dry Fork above Sinks" gaging station. It is planned to use this
application for constructing the Dry Fork Diversion Dem and the DPry Fork
brench of the Dry Fork pipeline.

Storage rights that could be used for the proposed reservoirs of
the Dry Fork project are Application Nos. 26535, 32742, and 8755. Appli-
cation No. 26535 proposes to appropriate 5 second-feet and 250 acre-feet
of water from the Fast Fork of Dry Fork for storage in Brownies Fark
Reservoir, The Uintah Vater Conservancy District holds Application No.
32742 which proposes to store an additional 300 acre-feet in the same
regervoir. Application No. 8755 was filed by the Ashley Valley Reser=-
voir Company and proposes to store water in seven separate reservoirs
ineluding Chimmey Rock Lake, Charlies Park, and 111l Fork. It proposes
to eppropriate 14 second-feet and 1,425 acre-feet., The Bureau of Rec-
lamation has no objection to this projeel provided it does not reduce
the water supply and conseqQuently the repayment ability of the Vernal
unit of Central Utah project.

Brush Creelt
Two court decrees granting specific rights to the full and free

use of specified amounts of the netural flows of Brusli Creek have been
given by the Fourth Judicial District Court of the State of Utah in and
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for Uintah County. The first decree, dated August 12, 1896, divided the
natural flows of Brush Creek between four groups of water users, Divi~
sion of natural flows was based upon the number of acres each group had
under cultivation., This division, shown below, is still in effect.

Decree of August 12, 1896

Percent

Cvner of Tlow
Burne Bench Canal 50
Burton ditch 22
Murray diteh 15
Small ditches above Sunshine Canal 13
Total 100

The second decree, deted November 13, 1930, granted to several in-
dividuals specified amounts of natural flow from Brush and Little Brush
Creeks totaling 3.07l second~feet. This decree also granted a share of
the excess flows of the two streams for irrigation purposes. The decree
also provided sufficient water to the individuals for stockwatering and
domestic purposes.

Since March 29, 1956, when the State Engineer was ordered by the
Fourth Judicianl District Court to make a general determination of the
vater rights of streams in the Uinta Basin, the hydrographie surveys
of Brush Creek and its tributaries have been completed and the State
Engineer certified to the courts on Janvary 15, 1960, his proposed de-
termination of all the rights to the use of water within the area of
Brush Creek. At that time he submitted his "Priority Schedule of the
Irrigation Water Rights on Brush Creek and Tributeries in Uintah County.”
This priority schedule has been developed intc en abstract of water rights
which is included in the supporting deta in the Central Utah Projects
Office.

The Bureau of Reclamation has water right Application No. 17558 to
appropriate water from Brush Creek, The water approprieted in this ap-
Plication is for the supplemental irrigation of 3,500 acres of presently
irrigeted land and 1,500 acres of full service land included in the area
of the Jensen unit. The application seeks to appropriate 30 second-feet
and 10,000 acre~feet for direct flow use on the lands of the Jensen unit
and for storage in a reservolr proposed at the Tyzack Dam site, Uater
stored in Tyzack Reservoir would be released at such times and amounts
needed to supplement the natural flow of Brush Creek. Application No.
17258 has & priority date of April 23, 1946, and it was approved March 17,
1961.

An alternative plan for the Jensen unit would involve the pumping
of water directly from the Green River to the lands described above.
This could be accomplished by use of Application No. 30415 which is
oimed by the United States. The purpose of this application is to
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appropriate 50 second-feet of water to be pumped from the Green River in-
to the existing Burns Bench snd Murray Canels. This water would be used
in exchange for water from Brush Creek which would be diverted into upper
canels, Application No. 30415 has a priority dete of August 7, 1958, and
it was approved April 3, 1961,

Sevier River Drailnage

The Sevier River i1s the longest river found entirely within the State
of Wah., It rises in the south-central part of the State and flows gen-
erelly northward for sbout 150 miles, then turns southwestward for about
60 miles and terminates in Sevier Leke., Since man came to the area most
of the water is consumptively used on lands along the river, and very
little water reaches the now dry Sevier Lake.

It 1s physically possible to convey proJect water by gravity into
the lower Sevier River to supply land in the vicinity of the clty of Telts,
Uteh, Exchangee could then be made to furnish a better water supply to
the area upstream on the Sevier River.

Years of relatively low runoff during the past two decades comblned
with an Iincreasing population are causing keen corpetitlon for the avail-
able water supply within the baslin., This has resulted in the establish-
ment of Sevier River Study Committee composed of water users'orgenizations
and Government agencies. This committee 1s working toward increasing the
water supply from existing sources, reducing losses, lmproving the effi-
¢lency of uce, and obtaining additional water from sources outslde the
basin. The committee is endeavoring to organize a water conservancy dis-
trict to continue this work and provide a higher degree of permanency than
the present organizetion affords. Although not yet avallable, basic data
obtained hy the committee should be available to the Bureau of Reclamstion
at an early date.

Water resourcee of the Sen Piteh River, a major tributary of the Se-
vier River, are reported in greater detail in the basin-type report of the
Price and San Pitch River Basins, December 1964, prepared by the Bureau of
Reclamation,

Water resources

Funoff Records

The U. S. Geological Survey has maintained streamflow gaglng statlons
at a number of locatlions within the Sevier River dralnage lneluding the
San Pitch River Basin, The table on the following page summarlzes the
streamflow records of each of the gaging statlons, and the location of the
stations 1s shown on the mep on page 56. Monthly streamflow and canal di-
version recordes are included in the supporting data.
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Summary of stream gaging data - Sevier River Basin

(Unit: 1000 acre-feet)
Drainage Average Annual runoff
area recgrded
Gaging station {sq.mi Period of record&f flow Averagegf Year
Sevier River and its tributaries
Sevier River et Hatch 3ko 1912-28, igbko-62 ok .7 83.9 1560
Sevier River near Circleviile 950 1913-22, 192L4, 21925-.27 11,2 101.1 1956
(fregmentary ), 1950-62
Sevier River near Kingston 1,110 191562 gk .6 8g.2 1960
Antimcny Creek near Antimony 26 194748, 195862 16.2 19.6 1959-6
East Fork of Sevier River near Kingston 1,260 191k-62 59.5 55.5 193k
Sevier River below Piute Dam near Marysvale 244G 1911-126(fragmentary), 161.7 150.3 1956
1913-62
Sevier River above Clear Creek near Sevier 2, To0 1912-16, 1940455 186.0 17h.2 1957
Clear Creek at Sevier 169 1913-19, 1934-37 (fragmen= 21.7 20.8 1951
tary), 1938-39, 19k1-57
Clear Creek above diversions near Sevier 164 1958-62 16.9 - -
Sevier River at Sevier 2,850 1918-29 2l 5 198.6 1956
Sevier River near Sigurd 3,340 1912 (fragmentary}, 191562 70.8 65.1 1954
Sevier River below Vermillion Dam - 1934-61 21.7 23,7 1651
Salina Creek at Salina 298 1914-17 {fragmentary), 140 16.8 1961
1918-19, 1943-55
Sevier River below San Pitch River near L, 880 1913-62 163 .4 151.6 1935
Gunnison
Sevier River near Juab 5,120 1912-62 158.4 153.7 1961
Sevier River near Lynndyl 6,270 1915-1G9, 1943-62 2.3 131.2 1961
San Pitch River Basin
Pleasant Creek near Mount Pleasant 16 1655-62 12.0 - 1961
Twin Creek near Mount Pleasant 6 1555-62 5.9 - 1961
Ephraim Creek near Ephraim - 19k1-42 18.0 - 1959
Twelve Mile Creek near Mayfield &0 166062 19.6 - -
San Pitch River near Fairview (USER) - 1954573/ 12.8 - 1954
San Fitch River near Mount Pleasant (USBR) - 15654 -573 7.3 - 1954
San Pitch River near Moroni {USBR) - 1954573 12.9 - 1656
San Pitch River at Moroni (USBR) - 1954573 7.7 - 1956
San Fitch River near Chester (USBR) - 1954-573. 7.6 - 1956
Transmountain diversions from Colorade River
Basin
Fairview ditch near Fairview - 1950-62 1.4 - 1961
Candland ditch near Mount Pleasant - 1950-58 0.2 - 1955
Coal Fork ditch near Mount Pleasant - 1950-58 0.3 - 958
Twin Creek tunrel near Mount Pleasant - 1950-58 0.2 - 1953
Spring City tunnel rear Spring City - 1550-62 2.0 - 1959
Black Canyon diteh near Spring City - 1950-58 0.3 - 1953
Cedar Creek tunnel near Spring City - 1550-58 Ok - 1954
Reeder diteh near Spring City - 1950-58 0.3 - 1953
John August ditch near Ephraim - 1950-58 C.2 - 195G
Madser: ditch near Ephraim - 1950-58 0.0 - 1950,
1955,
Ephraim tunnel rear Ephraim - 1950-62 3.4 - 1959
Larsen tunnel near Ephraim - 1950-58 1.0 - 1954
Horseshoe tunnel near Ephraim - 195058 0.6 - 1954

Note:

1/ water year; does not include records after 1962,

2/ Historicel flow.

g/ No records are available for winter months, November-Feoruary.

Historical flow is the flow actually experienced at a gaging station or point of measurement,
measurement as influenced by nature and the activities of man.

Tt is the total runoff ¢

It may be recorded or estimated.

Past modified flow is the historical and/or natural flow corrected to show for the period of study the man-made J2veloj

of the period of study.

Present medified flow is the historical andfor natyral flow corrected to show the effect of the present man-made develc

period of study.
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ta - Sevier River Besin

cre=feet )
Average snnual runoff for pericd of study [1920-1962)
recorded Minimuam Maximum
flow Averageg/ Year Quantity Year Guantity
gk .7 53.9 15960 37.8 1522 o826 .6
376 111,2 101.1 1956 42 .0 1922 280.9
62
9k .6 8g.2 1560 36.8 1922 259.7
16.2 19.6 1559-60 2.2 1922 36.7
59.5 55.5 193k 27.3 192z 1L5.9
, 161.7 150.3 1956 72.7 1922 Li1.9
186.0 1742 1957 85.6 1922 Lez .5
gmern- 21.7 20,8 1951 6.6 1952 35.9
1-57
16.9 - - - - -
2hh 5 196.6 1956 111.1 1922 L39.8
G15-62 70.8 65.1 1354 30.5 1922 306.0
21.7 21.7 1951 1.5 1gkz 83.0
, k.o 16.8 10961 2.1 1922 6l1.2
163 .4 151.6 1935 62.6 1922 Lss .6
168.4 83,7 1961 g8.2 1923 435.1
142.3 131.2 1961 h.2 1923 305.5
12.¢ - 1961 7.9 1957 16.1
5.9 - 1961 4.1 1957 8.8
18.0 - 1959 9.0 1962 28.4
13.6 - - - - -
12.8 - 1954 6.7 1957 19.1
7.3 - 1954 L.e 1957 10.8
12.9 - 1956 5.3 1957 25.3
7.7 - 1956 k.s 1957 10.9
7.6 - 1956 2.0 1957 132.6
1.4 - 1961 0.6 1957 2.5
0.2 - 1955 0.1 1952 0.6
0.3 - 1958 0.2 1952 0.7
0.2 - 1953 ¢.1 1952 0.5
2.0 - 1959 1.3 1962 3.3
0.3 - 1953 ¢.2 1952 0.5
o4 - 1g54 0.2 1952 0.7
0.3 - 1953 .1 1958 0.5
0.2 - 1950 G.2 1952 0.3
0.0 - 1950, 1954, 0.0 1556 Q.1
1955, 1958
3.4 - 1959 2.4 1962 6.1
1.1 - 195k 0.7 1952 2.3
G.6 - 1954 0.4 1952 1.0

- of measurement, It is the total runoff of a drainage area above the point of
orded cor estimated.
v the period of study the man-made dz2velopments as they existed at the bveginning

* the effect of the present man-made developments if they had existed over the
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CHAPTER III WATER SUPFLY

Quality of Water

Quaelity of water analyses for irrigation are evaileble from publica-
tion of the State Engineer (Bulletin No. 10} and the Geologicel Survey
{Chemicel Analyses of Surface Waters in Uteh, October 1959 to September
1962}, Additionel quality of water samples are now being collected
throughout the dreinege baein by the Department of Agriculture, but the
analyses are not yet available to the Bureau of Reclamation. A record
of chemicel analyses is also found in the supporting data.

Water requirements

The Sevier River Basin was divided inlo areas to facilitate the de-
termination of the theoreticel unit irrigetion requirements. Climatologi-
cal date were obtained from Weather Bureau staticns &t Delta, Panquitch,
and Richfield. Stations located in the vicinity of the respective areas
were used to determine the length of growing season, frost-free period,
effective precipitaticn, end other deta pertinent to the determination
of irrigation requirements. Climatological data used are shown 1ln the
table on page 59,

Cropping Paltterns

The cropping patterns by mreas expected to Cevelop under project
conditions is shown below.

Sevier River Basin
Cropping patterns anticipated under Central Utah project
Percent of total

Crop Panguitch Richfield Delta
Alfalfa (hay) 35 38 11
Alfalfa (seed lst end 2nd crops) 57
Pasture 53 30 2
Sugar beets 6 5
Corn 2 5 5
Smell grain 10 21 20

Total 100 100 100

Diversion Requirements

The derivation of average monthly diversion requirement per irrigable
acre for each ares at appropriete points of diversion 1s included in the
table on the following page.
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CHAPTER III WATER SUPPLY

Summary of irrigation diversion requirements
Sevier River area .
Panguitch  Richfield Delta

Annual requirement
(acre-feet per acre)
(Based on production acreage )t/

Consumptive use requlrement 1.29 1.85 1.98
Effective precipitation 0.26 0.18 0,16
Ground water contribution 0.4k
Irrigation requirement 1.03 .07 1.36

(Rused on irrigable acreage)
Irrigation requirement 0.98 1.59 1.3
Farm losses 0.98 1.46 1.07
Farm delivery requirement 1,96 3.05 2.38
Conveyance loss 0.65 0.76 0.42
Diversion requirementZ/ 2,61 3.81 2.80

Monthly diversion requirement
{acre~-foot per acre)

April 0.12
May 0.k 0.77
June 0.78 0.96 0.69
July 0.89 0.98 0.61
August 0. 66 0.89 0.41
September 0.28 0.57 0.14
October 0.06

Total 2.61 3.8l 2.80

-/ The productive area is estimated at 95 percent of the
irrigable ares.
f/ Measurcd at Sevier River.

Reservoir Evaporation Losses

Reservoir evaporation losses were determined for Piute, Otter Creek,
and Sevier Bridge Reservoirs. The evaporaticn rates of Piute Reservoir
were measured for the summer months in most of the years taken into con-
sideration. Winter months and missing records were estimated by correla-
tion with evaporation rates on Utah Iake. All three reservoirs appear to
have similer eveporation characteristics. Piute Reservoir evaporation rates
were therefore applied to Otter Creek and Sevier Bridge Reservoirs after
differences in climatological data were teken into account., It is esti-
mated that Otter Creek’s evaporation rates would be 95 percent of the rates
at Plute Reservoir, and Sevier Bridge Reservolr would be 105 percent of the
Piute Reservoir rates.
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Climatologicel data
Sevier River Basin

Weather - Meen temperature (°F, )

station Jan. Feb, Mar. April May June July Aug. Sept., Oct, Nov. Dac, Total
Panguitck = 22,7 26.7 34.0 L42.8 50,1 57.8 64,1 62,7 55.B B5.5 3%5.6 25,8 b3.5
Richfield 28,4 32,7 bWo,2 WB.2 56,5 6&4.6 TL.6 69.9 6i.7T 50.8 37.7 30.8 Lo,
Delta 24,8 31,3 393 u49.5 58,3 65.9 76,1 TS5 643 51.8 36,7 29.9 50.2

Weather Mean precipitation {inches}

station Jan., Feb. Mar, April May June  July Aug, Sept. Oct. Nov. Dec. Total
Panguiteh 0.58 0.57 0.71 0.63 0,61 0.52 1,50 1,51 0.89 0.93 0.48 0.58 9.41
Richfield .63 .65 .83 £9 T8 .55 80 .78 .52 .64 .56 .58 8.0l
Delta 56 .59 .89 85 .83 N Y- AL .38 1.06 .51 63 7.60

Growing season Frost-free period _

Weather No. ol No. of

statlion From To days From To days
Panguitch June 1 " September 1% 106 June 19 August 29 L
Richfield May b October 1 151 May 27 September 18 15
Delta April 17 October 21 188 May 7 September 30 47

ITT HEIJVHD
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CHAPTER IIT WVATER SUPPLY

Estimated evaporation rates at Piute, Otter Creek, and Sevier Bridge
Reservoirs are summarized in the following table.

Measured and estimated evaporation rates
Sevier River Besin
{Unit--feet)

Evaporation rate

Measured
Estimated ?nd
Otter Sevier Bridge ﬁéilﬂéé?i

Month Creeki/ Reservoirg? Piute
January 0.0L 0.0k 0.0h
February ,05 .06 .05
March .19 21 .20
April .34 .38 .36
Hay A48 .54 .51
June .61 67 o
July .59 .65 62
August .50 .56 .53
September 42 RIS Jal
October 27 .29 .28
November .C9 .10 .10
December .CL .Ob . Ol
Total 3,62 4,00 3.81

1/ Estimated to be 95 percent of the evaporation rete of Piute
Reservoir,

g/ Estimated to be 105 percent of the evaporation rate of Piute
Reservoir,

§/ Measured values were taken from climatologiczl data reports
of the U. S. Weather Bureau. lilssing records were estimated by corre-
lation with the evaporation rates of Utah Lake. Pan evaporation factor
of 0,70 was used to convert pan evaporation to lake evaporation.

Water rights

More than 40 court decrees have been rendered on suits concerning
water right on the Sevier River system. The three most important ones
are entitled "Deseret Irrigetion Company and Leamington Canal Company vs.
Samuel McIntyre, et al,"; "Richfield Irrigation Canal Campany, et al. vs,
Circleville Irrigation Company, et al."; and "Richlands Irrigation Com-
paeny, Inc. vs, Vestview Irrigation Company, Inc., et al." A decree of
the first mentioned case was rendered by Judge E. V. lliggins in 1901 and
on the second by Judge C. Y. Morse in 1906. These two decrees were largely
the result of stipulations between committees and representatives of we-
ter users., The third case has come to be known as the Cox Decree and was
rendered November 30, 1936.

The Cox Decree 1s a result of an adjudication of the Sevier River
system and takes into full consideration the previous decrees, agreenents,
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stipulations, statements of claims, the survey of records end files, and
an exanination by the State Engineer end the Court. Prior to the comple-
tion of the Cox decree, the State prepared a "Proposed Determination of
Water Rights on the Sevier River System" and submitted it to the Court

for use in the case, The State Engineer's proposed determination of
vater rights contains a tabulation of rights to February 1926, Except

for storage rights decreed to the Piute Reservoir and Irrigetion Company
an¢ the Sevier Bridge Reservoir Compeny, the Cox Decree divided the Bevier
River system 1into two zones, A and B, This was done for the more effi-
cient distribution and use of the water. Zone A included 2ll rights above
the dam of the Vermillion Canal Company situated in Sevier County, and
Zone B included all rights below tle dam of the Vermillion Canal Company.
The two zones are independent as far as primary, second class, third class,
end fourth class rights are concerned. Zone & has no conmitments to by-
bass water within their direct flow rights tc Zone B.

The pricrity of the primary rights along the river in Zone A starts
at the head of the river and proceeds downstream by reaches to Vermillion
Dam. Dach canal in a reach receives & prorated share up to its water
right of the water evailable. The second, third, and fourth class rights
are filled after all primary rights are filled and the priorities start
at Vermillion Dam and proceed upstreem by reaches. HNo third class rights
receive water until all second class rights are filled, and no fourth
class rights receive water until all third class rights are filled.

Any water in excess of direct flow rights is termed "summer stor-
age water” which, together with the "winter storage water” in excess of
stock watering requirements, makes up the storable flows. This water is
subject to distribution between Plute Reservoir and Sevier Bridge Reser-
voilr., This distribution is outlined on page 186 of the Cox Decree. Any
of the stockholders of Piute Reservoir can, if they so desire, store their
summer flows in Piute Reservoir. This water, hovever, cannot be carried
over from year to year because the decree states that if there is any
such water in the reservoir on October 1 it becomes summer storage water
and is to be distributed between Sevier Bridge Reservoir and Piute Reser-
. voir. The quantity of storable winter and summer flows is determined
monthly so that each reservoir will have its rightful storage under any
runcff pattern.

Chapters II, III, and IV of the Cox Decree cover the rights of the
independent users which do not divert directly from Sevier River,

Water rights in the San Pitch River Basin are also defined in the
1936 Cox Decree. Recent litigation includes the San Pitch River Basin;
hovever, the State Engineer has not published notices calling for state~
ments of water users' clesims. The adjudication is to update the 1336
decree and define any 2dditional water rights acquired since the decrec
Wwas issued.
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Since the San Pitch River Basin recelves water Ifrom the San Rafael
end Price River Basins, it is affected by pending general water right ad-
Judication proceedings in those basins.

Essentially all surface water in the San Pitch Basin 1s presently
appropriated. Only during periods of exceptionally high runcoff does San
Pitch River water reach the Sevier River, and then 1t 1s required to meet
dowmstream rights. Most of the applications filed since 1936 have been
made to appropriate ground water for domestic use or for supplemental
irrigation.

Price River Besin

Tlater resources

The Price River Basin water sources are also presented in detaill in
the Price and San Pitell River Basins report of December 196&. nly a
sumnary of the resources is included in this chapter.

The wetershed of the Price River Basin ranges from 5,500 feet to
12,300 feet above mean sea level and is characterized by glaciated moun-
tain slopes, steep canyons, a relatively impervious bedrock, and a com-
paratively shallow soll mantle. Consequently the runoff is rapld, con-
tributing to occasional destructive floods and wide seasonal fluctuations
in streamflow. Runoff reaches its high stages in May or June, falls off
rapidly, and is quite lov in the late summer months.

The Geological Survey has mainteined streamflov gaging stations at
a number of locations within the Price River basin. TFlows at these sta-
tions were used along with snow survey data to estimate flows at other
locations. A summary of streamflow is found in the table on the follow-
ing page, and the Map on page &L gives the location of the gaging sta-
tions within the dreinage area. Records of streamflow and canal diver-
slons by months are included in the supporting data.

Quality of Water

Price River water samples collected by the Geological SBurvey, the
State Englneer, and the Bureau of Reclamation indicate that the water
from the headwaters downstream to the Carbon Canel heading below Helper
is of good quality for irrigation. Below thils point, however, the base
flow consists principally of return flow, and the high dissclved solids
concentration limits its uee to the high salt tolerant crops. Results
of the snalyses of the samples are found in the supporting data.

Below the confluence of the Price River and Goraon Creek and after
the point of major diversion, the instream water is unfit in terms of
quality for municipel purposes and for industrial purposes, except per-
haps for coal weshing and cooling.
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CHAPTER III WATER SUPFLY

Water requirements

Consumptlve use regquirements for the Price Rlver Basin were devel-
oped by the Soil Conservation Service., Farm irrigation efficlencies and
conveyance efficlencies computed by the Bureau of Reclamation for the
Epery County project were used for the Price Rlver area where applicsble,
The irrigation diversion requirements developed under these criterla are
summarized in the following table.

Summary of irrigation diversion requirements
Price River Basin

Anpual requirement (acre-feet per gere)
(based on productive acreagg)=7

Consumptive use requirement 2.24
Effective precipitation + 20
Irrigation 2,04
(Pased on irrigeble acreage)
Irrigation requirement 1,94 '
Farm losees 1.76
Farm delivery requirement 375
Conveyance loss .67
Diversion requirement /%50

Monthly diversion reguirewent
(acre-feet per acre)

April C.15
May .62
June 1.1%
July 1.14
Aigust .T6
Septenber A8
October .11

Total L.ho

1/ The productive area 1s estimated at 95 percent of the irri-
gable area.

2/ Measured at Price River,

Reservoir Evagoration L.oeses

To determine the net water gsvailable for project use, reservolr
evaporation losses were determined for Scofield Reservolr. The evepo-
ration rates for Scofield Reservoir were measured by a Class A Weather
Bureau eveporation pan opereted at Scofield Dam during the summer months
and estimated for the winter months, The averege evaporatlion rates are
summarized es follows.
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Evaporation rate--Scofield Reservoir
Hvaporation rale

Month {feat)
January 0.01
February 01
March .08
April .18
May .35
June 48
July .51
August L2
September .33
October .23
November .05
December .OL

Total 2,06

Water rights

Decreed Rights on Price River

Water rights on Price River and tributaries were adjudicated in the
Seventh Judicial Distriet Court of Uteh in 1902 and 1910, with a correc-
tion issued in 1914, The combined effect of these decrees is a listing
of rights by classes according fto priorities, with the primary right being
first class. The irrigation rights are defined in terms of aecres irri-
gated and specify a duty of 1 second-foot for each 60 screg, The decrees
provide that the varlous classes of rights are entitled to the water
shown in the decree and that none of the secondary classes are entitled

to water until the requirements of the preceding classes have been fully
satisfied.

The total rights decreed directly from Price River by classes for
irrigation and industrial use are summarized in the Tollowing table.

Class Trrigation Industrial Total
No, Acres Sec,~ft. (sec.-ft.) (sec.~ft,)
1 4, 137.5 63.95 2.00L TL. 04
2 854.0 14.23 .TO 14.93
3 k.o Noid ok .31
4 7.0 .11 2k .35
5 22,0 .37 .37
6 6.0 10 .10
7 6.0 .10 .228 .33
Total 5,036.5 B3.93 3.502 87 .43

Meny tributaries to Price River were included in the "First," "Second,"
and "Not Classified" classes of rights from the decree. There is one
knovm right initiated by use prior to the decree bui not mentioned therein.
This is a diligent use of the Cooseberry-Cottonwood Irrigation Company of
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Fairview, Sanpete County. Under this right the company meinteins a 1,900
acre~foot reservoir on the headwaters of Gooseberry Creek and dlversion
vorks through which reservoir water and divertible natural flows of Goose-
berry Creek are diverted out of Gooseberry Creek Basin., The transbasin
diversion right was recently determined to be 3,020 acre~feet annually

by 2 decree of the District Court; however, the Price people have served
notice that they will appeal to & higher court to have the amount reduced,

Tripartite Contract

The Tripartite Contract was executed between the United States of
fuerica, the Carbon Yater Conservancy Distriet, and the Price River Water
Conservation District on October 11, 1943, The principael purposes of the
contract were to define the relative epplication rights of the three par-
ties to the waters of the Price River system, to agree to the construction
of a new dam to replace the unsafe original Seofield Dam bullt by the
Price River Weter Conservation District, to convey to the United States
certain rights-of-way and interests in reservoir lands, and to define
the size of the land holdings and the price at wvhieh land may be scold.

Included in the contract were provisions allowing the United 3tates
to build storage ond diversion works on the Price River system at a point
or pcints above the confluence of Cabin Heollow Creek and Gooseberry Creek
for use within or outside of the Price River Basin.

The water users in the Price River Basin have vigorously opposed any
action vhich might lead to the export of water out of the basin. The
State Engineer is presently taking the lead in negotiating an agreenment
between the Sanpete County interests and the Price River interests regard-
ing the diversion and use of water.
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GROUND WATER

Introduction

This chapter contains an inventory of ground water &s a source of ex-
1sting water and a potential water supply for the Central Utah project.
Ground water consists of water occurring below the ground surface in con-
fined or unconfined water-bearing strata. Some ground water has been
used in Utah for many years for irrigation, municipel, and industrial
purposes, Overdevelopment of ground water in scme areas has resulted in
the restriction of use due to the lowering of the water table. High de-
velopment costs and infringement on existing water rights have discour=
aged extenslve ground water development. Use has been restricted prima-
rily to areas of inadequate surface streamflow and areas of economically
accessible ground water,

Detalled ground water investigations have not been completed for the
areas of the ultimate phase, Some recconnaissance data are available for
portions of the area; however, no firm interpretatlons have been made of
these basic data. Thus detalled studies will be required prior to the
formulation of a definite project plan to determine the amounts of ground
water avallable in each area, the rate at which it can be withdrawn, and
the relationshilp between ground water and other scurces of supply.

Overdevelopment of ground water results in a reductlon of water
tables, a decrease in the quality of water, and an increase in develop-
ment costs. Lowering of water levels also Involves additional costs.
The trend of local court decisions regarding well interference is that
the new develomments assume the cost of replacement water or of increased
pumping lifts to existing wells., Pumping lifts of new wells also become
significantly greater as development progresses. Full development of
ground water would necessitate the use of poorer quality water that mey
involve desalinization for culinary and many industrial uses. Equaliza-
tlon of pressures must be maintained between areas to prevent the migra-
tion of poorer water intoc better water areas. Shallow ground waters are
generally of lower quality and more expensive to recover.

Ground water recharge 1s essential to assure a supply for continued
usage. Water tables are recharged primarily from infiltration of precipl-
tation, seepage from surface waters and streams, and from irrigation.
Extensive population development and industrial expansion, such as along
the Wasatch Front, cause & reduction in ground water recharges from all
three of these major sources. Thus availlable ground water for develop-
ment in the Wasatch Front area is actually decreasing rather than
increasing,
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Estimates of ground water shown in this report have been teken pri-
marily from pblished papers or reports of other agencies. These esti-
mates, although often optimistic, are used since they are the only ones
avallable and they must be subgequently substantiated by adeguate investi-
gatlons. Detajiled ground water investigations will continue for the proj-
ect area and will be incorporated in the plan formulation estimates on a
continuing basis as they became available throughout the planning period.

Wasatch Front Summary

The areas along the Wasatch Front are the most significant in the
ultimate phase, both from the standpoint of present ground water use and
of potential development. Thus a summary of these areas is presented for
ready reference.

Approximately 65,000 acre-feet of ground water could be developed in
the Wasatch Front areas in addition to the 215,000 acre-feet that are now
withdrawn. The additional development, however, would involve & major re-
duction of water levels and the utilization of ground water of substandard
quality with accompanying higher development costs. Most of this unused
ground water, amounting to about 50,000 acre-feet, would be obtained from
Jordan Valley. The natural ground water discherge in Utah and Juab Val-
leys is largely tributary to the overexploited surface water resource;
thus most of the ground water is fully eppropriated. It was assumed that
about 5,00C acre-feet could be salveged in Goshen Valley and about 10,000
acre-feet in Utah Valley between Utah lLake and Jorden Narrows.

The following table is m summary of the existing wells along the Wa-
satch Front with withdrawals for 1963 and 1964 and the potential in~rease
that may be developed, The estimated increases are average annual yields
subjJect to variations necessary to provide carryover storage for use In
drought periods.

Ground water summary--Wasatch Front

No., wells Reconnals-
completed Bance
Approxi- 1in 1963 appratsal
- mate no. ({(diameter) Withdrawals from of
wells as Less More wells potential
of Dec. than than 19631/ 19642/ increase
Area 19621/ 6 in. 6 in. {ac.~Ft.){ac.~-Tt.) (ac.-ft.)
Jordan Valley 9,000 I 19 110,000 50,000
Northern Utah Valley 3,000 6 7 50,000 47,000 10,000
Southern Utah Valley 25,000 20,000 0
Goshen Valley 1,600 13 2k 997000 Tolp00 5,000
Northern Juab Valley 120 0 1 17,000 16,000 0
Total 213,000 65,000

1/ Data taken from Cooperative Investigation Report No. 2 by Utah

Water and Power Board and USQS.

g/ Advanced data received from USGS by telephone.
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Discussion by areas

The ground water discussion is presented by individual valleys or
areas as shown on the map on the following page. Most of the published
ground water information is contained in basic data reports by the U.S.
Geclogical Survey. Information presented, when available, inclules past
investigations, major problems of ground water development, water quality,
and preliminary estimetes of peremnial ground water yields,

Jordan Valley

Jordan Valley occupies the central part of Salt Lake County and is
drained by Jordsn River. For report purposes the valley has been divided
into six ground water districts as follows: FEast Bench, East Lake Plains,
Cottonwoods, Southeast, West Slope, and Northwest leke Plalnsdistricts.
Some of these districts are further divided inte subdistricts as shown on
the map on page T2.

About 9,000 wells are being operated in Jordan Valley, and in 1963
the discharge totaled approximately 110,000 acreefeet. The 1963 esti-
mated well discharge i1s summarized below by districts for various uses.

Ground water discharge--Jordan Valley
(Unit--acre-feet)

North-
Bast west
Fast Iake Cotton- Socuth~ West Lake
Bench Plains woods east Slope Plaeins
dis- dis- dis- dis- dis- dis= Tatal .-
Use of water trict trict trict trict trict trict (rounded)
Industry T59 3,659 1,500 a7 25 31,000 37,100
Public supply 5,232 Lk,023 15,600 300 641 2,808 28,600
Irrigation 1,350 0 1,300 100 k,251 7,000
Alr condition-
ing 200 TOO 0 20 900
Domestic and
stock, and
fish and fur
culture 100 10,000 12,000 100 5,000 10,000 37,200
Total

(rounded) 7,700 18,40 30,400 600 9,900 43,900 110,000

Water level trends from 1952 to 1963 indicate that the discharge in
three of the ground water districts (Cottonwoods, Southeast, and West
Slope) exceeded the recharge. Smaller declines in other districts sug-
gest that discharges and recharges are more nearly in equilibrium.
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CHAPTER IV GROUND WATER

~ Data on both the piezometric surface and on the chemical quality of
water indicate that the Cottonwoods district supplies a major part of
the ground water to the Bast Lake Plains district and Mid-Jordan sub-
district. Thus, e decline of water levels in the Cottonwoods district
will eventually affect the Emst Lake Plains district and the Mid-Jordsan
subdistrict, These aforementioned districts yield the best quality water
in Jordan Valley; consequently, they are among the most heavily developed
districts at the present time.

An estimate of the additional ground water that can be developed in
Jordan Valley without respect to quality of water can he made based on
the average annual ground water inflow of 180,000 acre-feet into the
Jordan River. It is significent that only a part of the ground water
ocriginates from the aquifers that are possible of economic development;
namely, the deep, generally confined aquifers.

The developable portion of this inflow is estimated as follows.
The inflow as indicated by the variation of the chemical quality of water
along the Jordan River and its tributaries is largely from the shallow
water tables. The recharge to the shallow water tables is from precipi-
tation and irrigation and canal seepage. This recharge occurs on the
valley areas exclusive of the deep water table areas which recharge the
confined (artesian) aquifers. The shallow water table recharge area is
about 208,000 acres (269,000 minus 61,300--total valley area minus the
area of deep water table). Assuming an average of 12 inches of precipi-
tation during the nongrowing season and a 25 percent infiltration factor,
the recharge to the shallow water tables from precipitation is 208,000 x
12/12 x 0.25 = 52,000 acre-feet, rounded to 50,000 acre-feet.

The recharge to the shallow water tables from the irrigstion of
50,000 acres of land and fram canal seepage is estimated by assuming the
deep percolation losses and canal seepage to be 30 percent of the quan-
tity diverted (U4 acre-feet per sere). Thus, 50,000 x 4 x .30 = 60,000
acre-feet,

As indicated by the foregoing camputations, the total annual ground
water inflow to the Jordan River originating from the shallow water
tables would be 110,000 acre~feet., This leaves about 70,000 acre-feet
originating from deep ground water sources, including an indeterminate
amount of underflow through the Jordan Narrows and seline water rising
along fault zones. Some part of this 70,000 acre-feet, however, could
presumably be salvaged fram wells by lowering the water levels drasti-
cally so a8 to curtail this leakage. It is assumed that 50,000 acre-
feet could be recovered.

A large part of the water thus salvaged would be of poorer quality
than that presently developed. This can be expected because the high
quality areas have now been subjected to more extensive development and
are nearing the limit compatible with the long-term sustained ydield.
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Tt will, therefore, be necessary in the future to explolt the areas yield-
ing a poorer quality of water. Also, as the valley approaches full devel-
opment, the water level must be lowered in those agquifers with poorer
quality water to control migration of the poorer quality water and conse-
quent deterloriation of the better quality water. Therefore, the ultimate
development of ground water on a firm sustained yield basis will involve
increasingly greater costs because of the requirement for desalinization.
Other physical factors will also increase costs, such as higher pumping
lifts resulting from lowered water levels and the necessity to utilize
less competent aquifers, requiring greater drawdown to produce a unit of
water.

A reduction of recharge to the deep aquifers will occur and, in fact,
hags already taken place to some extent because of the urbanization of the
recharge areas. The infiltration characteristics of these recharge areas,
located on the high Lake Bonneville and Provo benches, are being changed
by the constructiocn of houses and paved streets, driveways, walks, etc,
The resulting reduction in infiltration from precipitation has already
been great enough to cause serious storm runoff control problems in the
urban areas of Salt Lake County.

The entrant streams of Jordan Valley are as yet unregulated, and when
future storage is provided and increased surface flow diversions are made
above the mouths of the canyons, the recharge to the deep aquifers will be
further reduced by reducing the flow of these streams over the recharge
zones. This forthcoming reduction in recharge has not been taken into ac-
count in the foregoing estimste of avallable ground water.

The legal aspects should be considered in the planning of any large-
scale ground water development. Two categories of problems are involved.
One concerns the right of an appropriator to pressure or water level.

The second 1s concerned with the situation where ground water is tributary
to fully appropriated surface streams and to springs.

The courts in Utah have leaned toward recognizing a right to pressure
or water level as a part of the right to a given quantity of water. This
doctrine places a serious block in the way of any large-scale ground water
development 1n an area such as Jordan Valley. More than 95 percent of the
total wells in Jordan Valley are small wells of less than 6 inches in diem-
eter, many of which are flowing wells. About 125 are large-digmeter wells
that produce about two-thirds of the 110,000 acre-feet now discharged by
wells.

A large~scale ground water develorment made over a period of a few
years would cause a drastic lowering of water tables in the presently
heavily developed areas. This would bring about considerable litigation
that could delay the project and greatly increase its cost if the courts
find that replacement and damages were justified.
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Northern Utah Valley

A& 60 percent increase in well discharge in northern Utah Valley has
been shown during the 16 years ending in 196%. During this period the
water levels have declined from 5 to 15 feet, which mey be attributed in
part to the increased well discharge since the precipitation has been
only slightly below normal. Ground water withdrawals in northern Utah
Valley and the purposes of use are tabulated below for the past 3 years.

Ground weter withdrawals

(Unit--acre=feet)
Use 1362 1963 1964
Irrigation = 35,000 1/36,000 29,600
Industrial = 7,000 9,800 9,000
Public supply = 5,000 3,300 2,200
Domestic, stock, and irrigetion = 1,200 271400 2,500
Total (rounded) 49,000 50,000 47,000

;/ Inciludes some stock and domestic use.
g/ Includes only domestic use.

Consideraeble hydrologic evidence indicates that the natural ground
water discharge in most of northern Uteh Valley is tributary to Utah Lake
and the Jordan River. The waters of Utah Lake end the Jordan River are
fully appropriated, and the ground water discharge into Utah Leke is thus,
in effect, fully eppropriated.

Additional ground water development would further lower the ground
water levels end reduce the natural ground water discharge into Utah Lake.
A general reduction in these water levels in the vicinity of Utah Lake of
10 to 60 feet would, depending upon the locality and the depth of aguifer,
lower the piezometric surface below the level of the lake and helt ground
water discharge into the lake.

Scme evidence suggests ground water underflow from Utah Valley to
Jordan Valley under the Jordan Nerrows, but the existence of any substan-
tial underflow has not been conclusively demonstrated. Further investi-
gations will be made to determine if a flow exists.

It is pessible that ground water could be developed in Utah Valley
between Utah Lake and the Jordan Narrows without depleting Utah Leke. The
piezometric surfaces in this part of the valley suggest that the ground
water discharges into the Jordan River above the Narrows and possibly scme
flows under the Nerrows. It may be possible to intercept this water be-
fore 1t reaches the area of pollution with saline water and salvege that
portion that enters Jordan Valley. It is assumed for this study that
about 10,000 acre-feet might be developed from this portion of Utah Valley.
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Southern Utah Valley

Southern Utah Valley 1s considered to include the Springville-
Santaquin district and the Goshen district to conform with published U.S.
Geological Survey literature and data.

Springville-Santaquin district.--The amount of ground water with-
drawals in the Springville-Santaquin district and its use for the years
1963 and 1964 are shown below., Records of use for previous years are not
available for this district.

(Unit--~acre-feet)

Use 1.963 1964

Irrigation 19,500 8,100
Industrial 4oo 600
Public supply 800 900
Domestic, stock, and irrigation 13,400 10,100
Total (rounded} 25,000 20,000

The ground water level trends in this district appear to be largely
influenced by precipitation which would indjcate that recharge and dis-
charge are about at equilibrium. The plezometric surface contours in-
dicate that the ground water moves toward Utah Lake., It would thus
appear that the natural ground weter dilscharge from the deep (confined)
aguifers must be into Utah Iake., Ground water development would thus
cause some depletion of the water supply of the lake,

A number of fresh water spring areas occur at locations distant from
the lake, which springs are supplied by natural ground water discharge.
These springs would be reduced by additional ground water development.
The spring flows are used for irrigation with the surplus flows entering
the lake largely during the nonirrigation season.

Ground water in the Springville-Sentagquin district cannot be con-
sidered as & source of new water, and therefore it offers no potential
for large-scale ground water development. Some quality of water problems
would also develop with & majJor increasse in ground water production.

Goshen district.--A considerable expansion of ground water produc-
tion has occurred in this district since 1962, Records are sveilable in

the Goshen district of ground water withdrawals and use for 1963 and 196k
as follows.

(Unit--acre~feet)

Use 1963 1964

Irrigation 10,800 3,200
Industrial 30 30
Public supply 10 10
Damestic, stock, and irrigation 1h0 140
Total (rounded) 11,000 9,400
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Long-term water level records are not available in this district,
Therefore, the general ground water trends are not known. The ground
water contours indicate, however, that pumping is producing a ground water
trough which in turn indicates a significant decline of water levels has
been caused by this short period of pumping.

The ground water contours indlcate a flow toward Goshen Bey. Some
evidence indicates that this lakeward flow is belng largely dissipated
in the valley bottom by evapotranspiration. Studies in progress indicate
that 4,000 to 8,000 acre-feet may be presently discharged via this route.
It is possible thet scome part of this loss could be salvaged. Water level
records are too short, and the present extensive development has not been
in operation long encugh to show a definite trend. Although it is pos-
glble that the capacity of the present development is already approaching
this lidmiting discharge, it 1s assumed for this study that 5,000 acre-
feet remain to he developed and that there is no significant leakage into
the lake.

The water being produced varles 1n chemical quality from well to
well. Much of it is not suitable for domestic use but is being used for
lrrigation and stock water. A strong possibility exists that if the re-
charge is exceeded the quality will deterlorate. Two factors would con-
tribute to this deterioration. One 1s the probability of recirculation
because of the essentially unconfined state of the aquifer which will
allow recharge from irrigation deep percolation. The second is the pos=-
5ibility of drawing water in from the aquifers under the valley flcor
which produce a poor quality of water.

Northern Juab vValley

The discharge from wells in the northern Juab Valley ranged from
800 acre~feet in 1951 to 17,000 acre-feet in 1963. Bureau of Reclama-
tion studies made in connection with the 1964 Bomneville Unit Definite
Flan Report included a reconnalssance inventory of ground water pumpage
for the period 1951 to 1961. These ground water withdrawsls were tabu-
lated separately for the Nephl fan and Mona areas and are summarized
below. This pumped water represents about 80 to 90 percent of the total
ground water withdrawals used for irrigation.

(Ungt--acre~faet)

Year NEPHI‘ ian area 'Mbna_ area

1951 800 - Eoo
1952 800 800
1953 800 800
1954 5,400 5,400
1955 L, 600 1,000 5,600
1956 4,800 1,800 6,600
1957 2,700 1,300 L 000
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(Unit--aere feet)(Continued)

Year Nephi tan area Mone area Total
1558 3,900 1,800 5,700
1959 7,900 2,100 10,000
1960 9,500 2,000 11,500
1961 11,300 1,800 13,100

The U.S. Geological Survey inventory of coambined pumpage from about
120 wells in northern Jueb Valley during 1963 and 1964 is shown below.
More than 80 percent of the wells discharge less than 10 gallens per
minute,

(Unit--acre-feet)

Use 12§3 1964
Irrigation 17,000 15,500
Industrial 50
Public supply
Damestic and stock 100 100

Total (rounded) 17,000 16,000

The water levels have shown & decline since 1951 In spite of above
normal Pprecipitation. This decline results from increased pumplng, par-
ticularly in the Nephi fan area as shown in the above tabulation. Natu-
ral ground water discharge is from springs and evapotranspiration. The
largest natural discharge is from springs at Burraston Pond which pro-
vide the principal source of supply for the Monas Reservoir.

For all practical purposes it appears that the ground water re-
sources 1n northern Juab Valley are fully appropriated. Some water could
be salvaged by curtailing evepotranspiration losses, but the necessary
lowering of the piezometric surface in the valley bottam would undoubt-
edly affect the Burraston Springs and some wells which would involve re-
placement of the flows thus lost.

Generally the guality of the ground water in the vicinity of Nephil
is such that it is not suitable for human consumption without desalini-
zation although it 1s used for irrigation.

The Nephl fan aguifers present a unique opportunity for utilization
as a storage reservoir for surface water from the Central Utah project.
Existing or new wells could be employed as recharge wells in the off-
peak season and as discharge wells in the peak season.

Sevier River Areas

The only available source of ground water data on the Sevier River
is from the U.S. Geological Survey ground water studies which have been
conducted since 1957 as part of a basinwide investigation outlined by
the Sevier River Study Committee. Although final interpretive reports
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have not yet been published, the ground water data herein presented were
taken from USGS basic data reports, study cammittee annual progress re-
ports, the 1964 ground water conditions annuel report, and news releases,

The ground water discussion of the Sevier River is presented in the
three following areas.

Central Sevier Valley.--The Central Sevier Valley includes the Salina
and Richfield areas. Ground water is available in the alluvial deposits
throughout the valley under both artesian and water table conditions and
is divided into five ground water basins. Ground water occurs under wa-
ter table conditions at the upper end but is under pressure in the cen-
ters and at the lower end of the basins. The valley f£ill cconsists of
gravel, sand, silt, and clay which reach a maximun thlckness exceeding
800 feet., About 50 percent of the fill is permeable gravel and sand
vwhich yields water readily to wells and springs.

During a 1963 ground water pumpage inventory, the USGS measured a
total of 16,000 acre-feet discharging from wells, of which 10,000 acre-
feet was used for irrigation. Of the total discharge, 14,000 acre-feet
was from flowing wells and 2,000 acre~feet from pumped wells. The report
further indicated that the discharge from wells has not changed signifi-
cantly in the past 5 years and that the long-time trends in ground water
levels are due primarily to changes in precipitation.

Discharge from springs and drains 1s another source of water supply
to the area from the ground water resource., It 1s estimated that ground
water issuing via these channels averages approximately 95,000 acre-feet
annually, of which 73,000 acre-feet is contrlbuted by springs and 22,000
acre-feet by drains.

At the annmual meeting of the Sevier River Basin Study Committee on
February 19, 1964, FPrancis T. Mayoc of the State Engineer's Office pre-
sented data representing conclusions of the ground water studies made to
date in the Sevier River Basin. The key points of his conclusions, with
respect to the Central Sevier Valley, are as follows.

1. That approximately 1,500,000 acre-feet of ground water are
in permeable materials in the five separate basins in the
central Sevier Valley.

2. That the surface water and ground water in these basins are
interconnected.

3. That ground water discharge and recharge are in balance.

L, That about 100,000 acre-feet is consumed locally by phreato-
phytes of low economic value,
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5. That about 35,000 acre-feet of ground water ccould be developed
annually in the first three basins by wells and drains without
greatly affecting the flow of the Sevier River.

In analyzing the foregoing conclusions which were made by the
Geological Survey and the State Engineer's 0ffice, the following observa-
tilons are presented,

1. That the development of a significant amount of ground water,
such as 35,000 acre-feet annually, would materially upset the
present ground water recharge-discharge balance unless an
extensive drainage system were constructed in the area.

2. Drainage construction to reduce ground water use in the phre-
atophytes area would

a. Eliminate many acres of pasture with fair to gocd eco~-
nomic value.

b. Create many economic problems for individual landowners
because of established land use economy.

¢. Require a detailed drainage investigation to determine
the physicael possibilities of water development through
drainage.

d. Require an economlc study to determine the feasibility
of abandoning pasture lands and developing water through
control of water tables.

e. Be difficult to determine the differentisl in evapotrans-
piration between the present high water table and the
proposed controlled water table in the areas presently
covered by phreatorhytes.

3. If drainage were attempted by wells, there would be a defi-
nite depletilon of the ground vater aquifers which in turn
would reduce the ground water contribution to the stream
for dovnstream use. Thus, some of the pumped water would
have to be turned back into the stream as replacement water.

Upper Sevier Valleys.~-The Upper Sevier River Basin inecludes four
main valleys-~Panguitch, Circle, East Fork, and Grass Valleys. Most of
the available ground water in the valleys occurs in the alluvial deposits
under both artesian and water table conditions. The USGS has estimated
that about 1,000,000 acre-feet of ground water is in storage in the water-
bearing materials.
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About 300 wells occur in the valleys, of which more than half are 1n
Grass Valley and most are less than U4 inches in diameter. The U.S. Geo-
logical Survey indicates that in 1963 the totel discharge from these
wells emounted to about 3,600 acre-feet and that the annual discharge hes
not changed materially in the past 5 years. About 2,300 acre-feet was
used for irrigation, and the remaining was used for domestlc and public
supply. About 1,300 acre-feet of the irrigation water was discharged
from flowing wells and about 1,000 acre-feet was pumped.

Long~term fluctuations of water levels 1n the various valleys were
generally similar during the past 20 years. Water levels were higher
during the 1940's, a relatively wet period, but declined during the 1950's,
a relatively dry perlod except for 1952 and 1958 when the flow was above
normal,

Although it would be physically possible to develop some ground wa-
ter in this area, the problems are much the same as have been outlined
for the centrel Sevier Valley. No additional ground water supplles are
anticipated at present for the Upper Sevier Valleys.

Sevier Desert.,--Ground water occurs in unconsolldated deposits under
both water table and arteslan conditions. Water table conditlons occur
along the eastern margin of the Sevier Desert near the Canycn Mountains
where the water-bearling materials become unconfined with a decrease in
the quantity of fine-grained lake deposits above the Provo level of old
Lake Bonneville (approximately 4,800 feet above m.s.l.). This aquifer
i5 consldered a major source of ground water where wells are drilled up-
slope from the Provo stage of Lake Bonneville.

Two artesian aquifers underlie the Sevier Desert--the shallow arte-
slan and the deep artesian aquifers. The shallow aquifer has a depth
range of 50 to 500 feet below land surface. These artesian aquifers are
a very important source of water supply in this area,

Recharge to the aguifers occurs principally along the east side of
the valley near the Canyon Mountains., Ground water that enters the re-
charge areas along the east side of the valley moves westward, under a
hydraulic gradient, toward the topographically low-lying area south and
west of Delta.

Ground water is discharged both by natural means and by wells. Natu-
ral discharge occurs in the low-lying area south of Delta and is prin-
cipally by seeps. Ground water from the shallow aquifer is discharged by
upward diffusion in a few areas located south and west of Delta. Most of
this flow, which 1s very minor in magnitude, is intercepted and dlecharged
through the shallow drainage system constructed throughout the area. Wells
penetrate both the water table and artesian aquifers-~the smaller dis-
charge wells are flowing and the large dilscharge wells are pumped. Wells

81



CHAPTER IV GROUND WATER

drilled in the mountain front aguifer of the Leamington-Lynndyl and Oak
City districts constitute an important source of irrigation water in
these districts.

The shallow and deep artesian aquifers are tapped by all wells in
the Delta district. Only a few wells in the Leamington-Lynndyl and Oak
City districts tap these aguifers. The deeper aquifer is not penetrated
by any wells In the Oak City district., Ground water that is withdrawn
from these aquifers is used for industry, public supply, and irrigation.
The following shows that withdrawals from pumped wells have increased
fram 1,500 acre~feet in 1951 to 2h,800 acre~-feet in 1963, Flowing well
discharge over the same period has decreased from 3,000 to 1,400 acre-
feet. It 1s estimated that the area containing flowing wells has been
reduced by one<half since 1951.

Annugl withdrawals from pumped
wells in the Sevier Desert

Year Acre~feet
1951 1,500
1952 3,000
1953 2,000
1954 4,000
1955 3,500
1956 5,000
1957 5,000
1958 8,600
1959 14, koo
1960 15,300
1961 18,100
1962 19,800
1963 2k 800
1964 26,200

Discharge of ground water by wells always cauaes a lowering of water
levels in an aquifer., Water levels in both the artesian and water table
aquifers have declined steadlly since 1951 with the Ilncreasing number of
wells that have been drllled each year. BSince 1955 a steady decrease in
precipitation has been shown in the recharge area for these aquifers.
This steady decrease reflects a more rapid decline in water levels since

1955.

Ground water withdrawals increased only 3,500 acre-feet during the
early pericd (1951-57); and water levels in all aquifers generally de-
clined from O to 5 feet. With the larger increase in pumping from 1958
through 1963, water levels generally declined an additional 0 to 13 feet.
Water levels declined only 3 feet during 1964 with a small increase in
pumping over 1963; however, there was alsc an increase in precipitation
during 196L,
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A ground water reservoir that contains weter of good quality appears
to underlie the Sevler Desert area. This reservolr is surrounded on all
sides and beneath by water of & poorer gquality. Canal recharge from the
Central Utah Canal affects the ground water quality to the east of the
reservoir, particularly in the shallow aguifer. The poor quality of wa-
ter vhich surrounds the remainder of the reservoir is unsuitable for ir-
rigation.

Three major problems would materialize with further ground water
development in the Sevier Desert: (1) legal problems, (2) water quality
problems, and {3) economic problems. The magnitude of these problems
would become greater with increased pumpage from the ground water reser-
volr and a resulting continual decline in the water level.

The increase in both the number of large-dismeter pumplng wells and
the quantity of ground water pumped since 1951 has not caused any appar-
ent major legal problems. These problems usually result from the "dry-
ing up" of flowing wells and the lowering of water levels 1n nearby small-
diameter pumping wells, The area in which flowing wells existed prior
to 1951 is estimated to have been reduced to half by 1963,

Water quality problems would result from the migration of poorer
quality ground water into the areas of better quality as water levels
are continually lowered by increased pumping in the areas of better gqual-
ity. Economlic problems would result from increased pumping 1ifts that
would be required to bring ground water to the surface.

It is estimated, however, that an additional 5,000 acre-feel per
year from the deep aquifer in the Qak City district can be developed in
the Sevier Desert without developing further legal, water quality, or
economlc problems. This estimate was made after calculating the quantity
of ground water moving through an inflow section east of Delta during
March of 1964, The deep artesian aquifer underlying the Oak City district
1s not presently penetrated by wells. This aqulfer 1s not recharged by
seepage from the Central Utah Canal and is more permeable in this district
than it 1s fayther west near Delta.

More detailed studles are required to determine what portion of the
present (1963-64) magnitude of ground water withdrawanl can be continued
on a flrm yield basis.

Sanpete Valley

The geology of Sanpete Valley is favorable for ground water develop-
ment, The valley fill consists of permeable material capable of recelv-
ing and transmitting water. Ground water occurs both in unconfined and
confined conditions. Certain of the underlylng consolidated formations
are also capable of recelving and transmitting weter.

83



CHAFTER IV GROUND WATER

Under existing conditions & considerable ground water yleld is within
the valley. Most of the ytleld occurs through natural avenues as springs
and seeps while a lesser emount has been developed through the installa-
tion of artesian end pumped wells. The total ground water yleld for an
average year has been estimated to be 50,000 acre-feet, of which about
13,000 acre~feet is developed from wells.

The quality of the underground water 1s generally gcod for both ir~
rigation and humen consumption with the possible exception of the water
from some of the consolidated aquifers.

In planning end investigating, those concerned with development of
2 water supply from ground waeter sources must consider the fact that
ground water discharge, both natural and artificial, from aquifers in the
San Pitch River Basin is elther tributary to the San Pitch River or is
consumed by evapotransplration. ¥No evidence is avalleble to sugpest any
loss of ground water by subterranean routes to points outside of the
basin. Development end consumptive use of ground water thus deplete the
flow of the San Pitch River. Water may be salvaged by reducing nonbene-
ficial use by phreatophytes in the lower portions of the basin, which
water could be exchanged for ground water developed elsewhere in the
basin from the deep or confined aquifers.

A reduction in nonbeneficial use would require a lowering of the wa-
ter tables in the phreatophyte areas to levels that would allow the eradi-
cation of phreatophytes and the substitution of a more beneficial vegeta-
tion of eilther irrigated or dryland varieties with a lower consumptive
use, One such program could provide for the develomment of suitable lands
to a more efficient and beneficial use of water and for meintaining the
pocrer lands In a nonirrigated state, An alternative program would be to
maintain all of the drained lands as nonirrigated lands so as to reduce
the losses to a minimum. Either of these programs could require the
Government to purchase these lands to be maintained 1n a dry state. The
quantity of water thus salvaged annually would represent the quantity of
ground water that would be availeble for development from the confined
aquifers without depleting the flow of the San Pitch River. The salvaged
water could return to the San Pitch River in exchange for ground water
developed and used elsewhere in the basin.

The investigation program needed to determine the quantity of addi-
tional ground water that could be developed would include the ground
water studies, surface water studies, drainage studies, and land classifi-
cation and agronomic studies.

Pavant Valley

Ground water occcurs in unconsolidated deposits under water table and
artesian conditions and In basalt under water table conditlons., Water
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CHAPTER IV GROUND WATER

table aquifers in the unconsolidated depogits are located principally
along the eastern margin of the valley, near the mountalns, where the
water-bearing materials become unconfined. This unconfined condition
exists because of a decrease in the quantity of fine-grained lake depos-
its above the Provo level of old Lake Bonneville. This aquifer is not
extensively developed along the eastern margin of the valley and is
therefore considered as an unimportant source of water for wells. Water
table aquifers in the basalt near Flowell and Kanosh are, however, im-
portant sources of water for irrigation.

Two artesian aquifers underlie Pavant Valley; however, they will be
referred to as one unit because there 1s not sufficient data available
to warrant separate discussions and most of the wells are developed in
both aquifers, These aquifers provide the bulk of the ground water that
is discharged from wells in Pavant Valley.

Recharge to the aquifers occurs principally along the east side of
the valley near the Canyon Mountains and the Pavant Range. Aquifer re-
charge is derived from precipitation, from seepage losses in streams and
canals, from infiltration of unconsumed irrigation water, and from under-
flow which moves from bedrock in the mountains into the permeable valley
fill. Ground water that enters the recharge area along the eastern mar-
gin of the valley moves westward under a hydraulic gradlent toward the
basalt rldge on the west side of the valley. Water level contours indi-
cate that ground water contilnues to move westward beneath the basalt
ridge.

Discharge of ground water in Pavant Valley occurs both by natural
means and by wells. Natural discharge occurs in the topographically low-
lying area along the east side of the basalt ridge. Evapotranspiration
and both nonartesian and artesian springs are the means by which ground
wvater is naturally discharged. Several hot springs appear in the low-
lying area; however, this water is derived from a source cther than the
presently developed aquifers.

Underflow beneath the basalt ridge is also considered as natural
discharge. A "Sink" area appears near Flowell where the piezometric
gradient increases rapidly to the northwest. Here the depth to water
also increases and surface drainage 1s better than in shallow water table
areas to the south, The emergenceg of several large springs just east of
Clear Lake, about 10 miles northwest of Flowell, appears to be the ocutlet
for ground water moving into the "Sink" area.

Wells withdraw ground water from both water table and artesian aqui-
fers in Pavant Valley. Discharge from both flowing and pumped wells for
the past 18-year period is tabulated on the following page and is shown
graphically on page 87 .
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A sharp increase occurred in the pumber of large discharge irriga-
tion wells developed since 1949 which has caused a steady decrease in
Tlowing well discharge.

Discharge from wells {estimated) end number
of wells in Pavant Valley, 1946-63
Number of Total num=-

Discharge pumped ber of
(acre-feet) irrigation wells in
Year Flowing wells Punmped welle Total wells velley
1558 17,300 LG0 17,700 3 343
1947 17,400 1,000 18,400 5 3kg
1948 19,400 1,200 20,600 5 361
1949 18,600 2,200 20,800 8 367
1950 17,600 5,100 22,700 20 hoo
1951 16,500 9,800 26,300 33 415
1952 16,600 10,800 27,5400 39 Lok
1953 18,700 15,100 33,800 L6 THE
1954 17,500 17,900 35,k00 g hs1
1955 1k, ko0 21,600 36,000 Lg L66
1956 11,000 27,000 38,000 56 L85
1957 10,200 32,300 42,500 66 Lo8
1958 10,000 37,000 47,000 73 507
1959 6,300 53,300 59,600 101 522
1960 5,900 61,400 67,300 110 532
1961 4,500 61,800 66,300 113 535
1962 3,600 58,200 61,800 117 540
1963 2,700 77,000 79,700 133 540

Water levels in both the artesian and water table aquifers have de-
clined steadily since 1949 with the inecreasing number of wells that have
been drilled each year. Since 1948 a steady decrease in precipitation
has been apparent in the recharge areas for these aquifers. This steady
decrease would normally cause a decline in water levels without pumping
from wells; therefore, the combilned effects of decreased precipltetion
and increased pumpage caused a more rapid water level decline than if
normal precipitation had continued.

Prior to 1950 withdrawals were nearly constant, During this early
period {March 1946 to March 1950) water levels also remained nearly con-
stant. In some cases water levels rose during this early pericd, which
corresponds to the above-normal precipitation from 1945 to 1947. With
an increase in pumping which started in 1950 and has continued through
1964, water levels have declined more than 40 feet (meximum decline 1is
between Pillmore and Flowell}.

Recharge waters which are derived froﬁ the principal streems enter~

ing Pavant Valley consist of 200 to 250 p.p.m. total dissolved salts and
less than 20 p.p.m. chloride. Wells in the upper parts of the alluvial
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CEAPTER IV GROUND WATER

fans (above the Centrel Utah Canal) yield water of similar composition
but contein a greater amount of total dissolved salts. Ground water that
is discharged from wells located lower on the fans (below the Central
Utah Canal) carries more dissolved salts and in particular contains a
much larger proportion of sodium, chloride, and sulphate ions. This
poorer quality ground water obtained lower on the fans reflects recharge
by seepage from the Central Utah Canal into the upper portion of the
artesian aquifers. Wells and springs near the western margin of the val-
ley and those in the southern portion yield sodium chloride and sulphate
waters ranging frem 1,000 to 8,000 p.p.m.
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CHAPTER V

PROJECT LANDS AND DRATNAGE

Land Inventory

General

An inventory has been made of all the avallable land classification
data for the potential land areas in the ultimate phase of the Central
Utah project. Data presented herein were obtalned fram various methods,
including recomnaissance-type surveys, land use surveys, and estimates
or secondary survey information obtained from all sources available. The
bulk of the classification data presented has been obtained from two ma-
jor surveys; namely, the Coloradc River investigetion and the Colorado
River-Great Basin survey.

The Colcrado River investigation was made by the Bureau of Reclama-
tion under the direction of E. R. Fogarty during the period of 1933 to
1936, It 15 a reconnalssance-type survey of lands along the Colorado
River and its tributaries and includes the Uinta Basin and the Prilce River
Basin as part of this report. The nonirrigated lands were separated into
arable and nonarable categories, and the arable land was classified as
elther class 1 or class 2, Irrigated lands were merely designated as ar-
able or meadow. Since aerial photographs were not availlable for this sur=
vey, horizontal control was established on 18 x 2U-inch sheets of detail
paper by use of a planetable and alidaede. The scale used on these sheets
was 1,000 feet equals 1 inch, and an average of about one 5-foot hole per
section was dug to examine the soll and subsoil.

The Coloradc River-Great Baesin survey was a cooperative effort by
the Utah Agricultural Experiment Station and the Bureau of Reclamation.
Some previous cooperative classification by the Bureau of Chemistry and
Soils and the Utsh Agricultural Experiment Station was projected iInto
thlis survey. The work, completed in 1939 and 1940, was restricted to
lands within the Great Basin and is of a reconnaissance type. Part of
the work was done on aerial photographs with a scale of 4 inches per
mile, and the balance was done on planetable sheets with a scale of
elther 1,000 feet or 2,000 feet to the inch. On the average two to three
5-foot holes were dug per section to examine the soil and aid in the
classification., Irrigated and nonirrigated arable land was separated
into classes 1, 2, and 3, and the nonarable land was placed 1in class 6.

Recent land classification surveys made by the Bureau of Reclama~

tion since 1940 are available for a few of the areas, Some specifica-
tlons used in these surveys are of a higher grade than those used in
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reconnalssance land classification. Pending the completlon of a detalled
drainage investligation, however, the recent land classification surveys
must be consldered of a reconnalssance type. The land use surveys and
estimates used in thls study to obtain the reported acreages were pre-
pared by the Bureau of Reclamation.

A summary of the land classification date 1s presented in the table
on the following page by the Individual areas, showing the date, type,
and source of survey and the land classes when available. These previous
surveys were sufflcient for the purpose for which they were Intended; how-
ever, they are lnadequate for a detailed study. Prlor to the preparatlion
of a deflnite plan report, a detailed land classification will be com=-
pleted for those areas selected in that particular plan, The estimated
land shown in the table includes the approximate area that would be cov-
ered In a detalled classificatlion. Locations of the various areas are
shown on the map on page 92 .

Areas
A brief description of the potential land areas considered for this
report 1s contained in the following paragraphs. Each area is discussed
separately as to the location, type of survey, acreage, and soll charac-
teristics.

Deadman Bench Area

Deadman Bench includes an area beglnning cn the south side of the
Green River a few mlles east of Ouray, Uinteh County, and extends east
into Colorado about 3 or I miles at the Moffat and Rio Blanco County line.
A survey of this area was made by the Bureau of Reclemation in connection
with the Colorado River investigation of lands in the Upper Colorado
River Basin., Under this survey there were found to be arocund 70,000
acres of arable, nonirrigated land.

The lands occur in broad, gently sloping valleys on terraln charac-
terized by narrov ridges and valleys on high elevation undulating bench
lands, on moderately sloping alluvial fans, and on gently sloplng river
terraces. The solls are alluvial, having textures that range from medium
to light, and are deepest in the broader valleys and shasllowest on the
elevated benches and in the narrow valleys. Their salinity content 1s
low, but there are definite indications of sodic conditions in some areas.
The solls are underlain by generally impermeable saline shale and sand~
stone although Intervening gravelly substrata show in some localities.

Green and White Rivers Area

The Green and White Rivers area lies adjacent to and southwest of
the Deadman Bench area on the east side of the Creen River, It extends
about 10 miles up the White River from the confluence of the Green and
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Unit; Acres

Central Utah praject
Inventory of po

Dete
Fesin and area clagpified Type of survey Source of clessificetion Claas 1 Cless 2
Uinte Besin
Deadman Bench 1938 Recornnalssance Coloredo River Inv. USER
Green and White Rivers 1935 Recormaissence Coloredo River Inv. USER
Uinteh
Roosevelt 1962-1963 Reconnaissance Rureau of Reclamstion 20,000
Qurey 1963 Reconnaissance Bureau of Reclemation 2,000
Lake Fork 1962 Reconnaissance Bureau of Reclamation 12,000
Leland Fench 1933-1936 Reconnaissance Colarado 'lver Inv. USER
Fariette Pench 1933-1936 Reconnaissance Colarado River Inv. USER
Blue Rench 1933-1936 Reconnaissance Colorado River Inv. USBR
Fruitland 1933-1936 Estimate Colerado River Inv. USBR
Strawberry 1956 Reconneissence Bureau of Reclemation 600
Nine Mile 1933~-1936 Estimate Colorado Hiver Imv. U3EBR
Subtotel 34,600
Fonneville Basin
Wallsburg 1350 Land use survey fureau of Reclamation
Ringham 1939-1940 Reconnaiesance Colo. Rlver=(Greet Basin USER
Lehi 1948 Recon. and egtimete Bureau of Reclamation 3,000 8,000
Cedar Velley 1939-1940 Reconnaissance Colo. Rlver=Greet Basin USER 2,000
Cherry Valley 1932-1940 Reconnelssence Colo, River-Greet Basin USHR
Dog Valley 1339-19L40 Reconnalssence Colo, River-Great Basin USER
South Juab Velley 1939-1940 Reconnalgsence Colo, River-Great Basin USER b, 000 2,000
Tintlc Velley 1539-1940 Reconnaissance Colo. Rlver=-Gieat Baslin USHR
Rolden-Fillmeore 1939-15ko Reconnai esance Colo. Hiver-Great Basin USER 18,000 5,000
Subtotal 27,000 15,000
Sevier Riwver
Upper Sevier River
East Fark 1964 Recomneissence Rureau of Reclamation
Koosharem and Otter Creek 1964 Reconnaissance Buresu of Reclametion
South Fork 1964 Recomnmaissance Pureau of Reclamatlon
Below Piute Reservolr 19614 Reezonneissance Bureau of Reclemation
Subtotal Upper Sevier River
Central Sevier 1935-1040, 196k Reconnaissance Colo, River-Great RBasin USER
Sevier Bridge Pump 1939-1940 Reconnalseance Colo. River-Great Desin USBR
Delte 192861'L 1939-1540, Recon. end detalled Bureeu of Reclamation 17,000 Lo, 000
19
Subtotal 17,000 40,000
San Pitch River 1935-1940, 1360~ Reconnalssance Calo. River-Great Basin USER
1961 and SC5
Price River 1557 Land use survey Tureau of Reclamation
Subtotel 1k, 000 89,600
Indian lende 1960-1964 Indlan survey Water right claims, Uintah and
Curey ¥alley Ouray Indien Reservetlon, Utah,
Roek Creek E. L. Decker
Little Valley
Towente Flat
Bluebell Benches
Mud Springs
Ulntah Bottoms
Deep Creck
Subtotal
TOTAL Il 000 89, 60C

1/ Total 1, 2, 3, and irrigated pasture combined.
g/ Irrigated lands were detailed in 1964 and pert of the norirrigeted landa.

3/ Includes group 1 Indlan land, designated by B. L. Decker,



Central Utah project - Ultimete phase

Invertory of potentiel land

Irrigated
Not
classified Sub= Nonirrigated Eatimated

Cless 1 Clege 2 Class 3 end class & totael Class 1 Claes 2 Class 2 Subtotel land Totel
10,000 60,000 70,000 70,0
1,000 1,000 2,000 19,000 21,000 22,0
20,000 19,000 12,000 51,0001/ 7,000 3,000 10,0003/ 8,000 69,0
2,000 1,000 3,0003 5,000 5,000 10, 1,000 n,c
12,000 27,000 15,000 54,000, 7,000 61,0
3,000 3,000 5,000 8,0
1,000 10,000 11,000 11,0
3,000 11,000 1k, 000 1h,0
1,000 1,000 1,000 2,0
600 T00 T00 2,000 2,0
1,000 1,000 N 1,0
35, 600 7,700 30, 700 113,000 16,000 115,000 3,000 139,000 22, 000 aTEj:o
3,000 3,000 3,0
3,000 7,000 14,000 2L, 000 2h, 0
3,000 8,000 9,000 L, 000 2L, 000 6,000 30,0
2,000 2,000 12,000 bh1,000 £,000 59,000 61,0
1,000. 23,000 14,000 38,000 38,0
3,000 T,000 10,000 10,0
4,000 2,000 2,000 8,000 18,000 29,000 25,000 72,000 80,0
5,000 23,000 2,000 30,000 30,0
18,000 5,000 23,000 28,000 86,000 27,000 141,000 1640
27,000 15,000 11,000 7,000 60, D00 70,000 216,000 68, 000 37k, 000 £,000 50,0
5,000 5,000 30,000 35,0
10,000 10,000 15,000 25,0
21,000 21,000 30,000 51,0
L, 000 4,000 10,000 1k, ¢
30,000 40,000 z 20
62,000L/ 62,0002/ 2,000 17,000 8,000 5 000 N
3,000 5,000 5000 5C
17,000 ko, 000 3,000 60,000 5,000 19,000 29,000 53,000 113,¢
17,000 Lo, 000 3,000 102,000 162,000 16,000 k1,600 37,000 85,000 85,000 335,¢
106,000 106,000 6,000 25,000 3,000 34,000 140,0
17,000 17,000 2,000 23,000 25,000 b2,0
Lk, 000 89,600 61,700 262,700 458,000 104,000 420,000 136,000 660,000 113,000 1,241,0
2,400 2,1
1,100 1,1
1,400 1,
10,500 10,5
6,500 6,5
1,900 1,¢
3,700 3,7
1,500 1,;
29,000 29,¢
L4, 000 89,600 61,700 262,700 hs8,000 10k, 000 Lo, 000 136, 000 683,000 113,000 1,260,!
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April 1965

Aren

to he
Nonirrigated Egtimated clasgl-
88 2 Cless 3 Subtotal land Total fled
,000 70,000 70,000 100, 000
,000 21,000 22,000 60,000
,000 3,000 10,00035 8,000 69,000 150,000
,000 5,000 10, 1,000 14,000 30,000
7,000 61,000 111,000
000 3,000 5,000 8,000 12,000
000 11,000 11,000 23,000
,000 14,000 1k, 000 18,000
1,000 2,000 4,000
2,000 4,000
‘_ 1,000 2,000
2000 5,000 139,000 22,000 275,000 51k, 000
3,000 7,000
4000 14,000 24,000 2k, 000 32,000
6,000 30,000 ko, 000
000 6,000 59,000 £1,000 10k, 000
000 14,000 38,000 38,000 165,000
000 10,000 16,000 13,000
000 25,000 72,000 80,000 105,000
2000 2,000 30,000 30,000 73,000
2000 27,000 11,000 164,000 600,000
,000 89,000 374,000 £,000 150, 000 1,139,000
30,000 35,000 Ls, 000
15,000 25,000 30,000
30,000 51,000 55,000
10,000 1h, 000 20,000
85, 000 185, 156,600
»000 B, 000 5,000 85,000 156,000
,000 , 000 B,000 17,000
4000 29,000 53,000 113, 0008/ Len,000
2000 37,000 88,000 85,000 335,000 7372000
,000 3,000 34,000 1Lo, 000 170,000
,000 25,000 ke, 000 217,000
1,000 136,000 660,000 113,000 1,231,000 2,777,090
2,L00 2,400 2,400
1,100 1,100 1,100
1,400 1,Loo 1,400
10,500 10,500 10,500
6,500 6,500 6,500
1,500 1,500 1,900
3,700 3,700 3,700
1,500 1,500 1,500
29,000 29,000 55,000
14000 136,000 689,000 113,000 1,360,000 2,806,000

(o
om 3









CHAPTER V PROJECT ILANDS AND DRATINAGE

White Rivers near Ouray, Ulntah County. The remainder of the area lies
in a narrow strip along the east side of the Green River extending to the
mouth of Willow Creek.

A land survey was made of this area by the Bureau of Reclemation in
connection with the Colorado River investigation, showing about 22,000
acres of areble land, 1,000 acres of which was irrlgeted. Most of the
arable land was found in small areas or blocks, either along the rivers
and streams or above them on the low benches and terraces. The soils
are mostly medium-textured alluvium. Their salinity content is low ex-
cept in small areas where the surface layers have accumulated some soluble
salts. These could be readily leached from the soils upon irrigation.

The elevation of the Green and White Rivers areas averages around
4,500 to 4,600 feet. The growlng semson is similar to that of Ouray, 167
days from April 23 to October 6.

Roosevelt Area

The Roosevelt area is loceted in northeasterm Utah in Puchesne and
Uintah Counties and lies on both sides of the Uinta River. The land ex-
tends from the town of Randlett to Whiterocks and includes 69,000 acres
which are elther irrigeted or arable. A reconnalssance~type land classi-
fication of these and other landeg in the Uinta Basin was made by the
Bureau of Reclamation in 1962-63.

The lands occur on terrain characterized by narrow ridges and val-
leys, on high elevated unduleting bench lands, on moderately sloplng al-
Juvial fans, and on gently sloping river terraces, The soils are allu-
vial, having textures that range from fine to coarse, and are deepest in
the valleys and shallowest on the elevated benches.

Salinity is a problem in much of the area due to unfavorable sub-
surfece conditions, lack of drains, and poor management. The soils are
usually underlaln by impermeable saline shale and sandstone although in-
tervening gravelly substrata show in some localities.

The elevation of the Roosevelt area ranges from h,990 feet at Fort
Duchesne to over 5,600 feet at Whiterocks. The growlng season averages
159 days, from May 3 to October 8, at Fort Duchesne, to around 157 days,
from May 8 to October 11, at Neola,

Quray Area

The Quray area comprises land east of the Uinta and Duchesne Rivers
and west of the Green River. The confluence of the Duchesne and Green
Rivers near the town of Quray marks the southern boundary. It is roughly
trianguiar 1n shape and extends approximately 12 mlles northward from its
apex at this confluence of the two streams,
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A land classification survey of this area was made in 1963 by the
Bureau of Reclamation showing a tctal of about 1L,000 acres of arable land
in this area, of which about 3,000 acres are presently irrigated.

The lands occur on moderately sloping alluvial fans, old alluvial
benches, and on low stream terraces and foot slopes. The alluvial solls
making up the gently sloping fans have been deposlted from the edjacent
mountains upon the deep layers of shale of the Uintah formation. The
glacial outwash, deposited over the uneven shale surface of the bench lands,
consists primarily of water~rounded quartzitic rocks and boulders over
which a layer of finer alluvial material has been deposited., Soils on the
benches have been formed from these materlals. The soll textures are gen-
erally medium to coarse. Many of the surface solls on the low stream ter-
races are sandy and have been shifted considerably by wind action.

The sallnity content is generally low in the nonirrlgated areas but
rather high on the lnadequetely drained lrrigated lands. The elevation
of Ourey area ranges from 4,600 to 4,900 feet. The pgrowing season at
Qurey averages 167 days, extending from April 23 to October 6,

Take Fork Area

The Lake Fork area is located in northeastern Utah in Duchesne County
and lies on both sides of the lake Fork River. The city of Roosevelt 1s
on the southeastern extremity, and the lands about 4 miles northwest of
Mountain Home meke up the northwest boundary. The lands cover approxi-
mately 61,000 acres which are either irrigated or arable. A land classi-
fication of the area was made by the Bureau of Reclamation in 1963,

The lands occur on terrain characterized by narrow ridges and valleys,
on elevated undulating bench lands, on moderately sloping alluvial fans,
and on gently sloping river terraces. The soils are alluvial, having tex-
tures that range from medium to coarse, The salinity content is low on
the bench lands, but there are definite indications of sodlc conditions in
some areas. The solls are underlain by cobble, cemented by calcium car-
bonate on the higher bench lands over imperxmeable saline shale and sand-
stone. Intervening gravelly substrata show in some localities.

The elevation of the Lake Fork area ranges from 5,100 to 6,100 feet.
Roosevelt has an average growing season of 176 days, extending from April 19
to October 12, while Altamont's average growlng season is 170 days, between
Aprll 25 and October 12,

Teland Bench Area

Leland Bench is an area bounded on the north and east by the Duchesne
River. The area is about 3 miles wlde and extends west about 5 miles and
south about 6 miles from the confluence of the Duchesne and Uinta Rivers,
A survey vas made of thils area in connection with the Colorado River
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investigations of lands in the Upper Colorado River Basin. Under this
survey 8,000 acres of arable nonirrigeted land were designated.

Leland Bench is a sgeries of old alluvial benches deposlted over the
uneven shale surface and conslsts primarily of water-rounded quartzitic
rocks and boulders over which a layer of finer elluviel material has been
deposited. Soills on the benches have been formed from these materlals.
The soils are medium to fine textured and have developed under the influ-
ence of a semlarid continental or inland climate. They are only moder-
ately matured, showing slight horizontal development, fairly well defined
lime zcones, and are rich in minersal plant nutrients.

Some saline conditions occur in these solls which could probably be
readlly alleviated by irrigation. The solls are underlain by generaliy
impermeable shale and layers of calcium carbonate, Iarge cobble and rock,
cemented by caleium carbonate, are near the surface at the edges of the
bench, thus restricting netursl dralnage.

The elevation of the Ieland Bench ares ranges from 5,100 to 5,200
feet. The growlng season at the town of Curay averages 168 days, from
April 23 to October 10.

Pariette Bench Area

Pariette Bench area in Uintah County lies about 12 miles west of
Quray. It is bordered on the south by the west Tavaeputs Plateau and be-
gins about 5 miles southeast of Pleasant Valley. The {(reen River f£lows
about U miles to the southeast of the area. A survey of this area was
made by the Bureau of Reclamation in connectlon with the Colorado River
investigatlon, showing ebout 11,000 acres of arable, nonlrrigated lands.
The lands occur in fairly large blocks on low benches dissected by stream
action. The soils are alluvial, having textures that range from medium
to coarse. Their salinity content 1s moderate to low. The soils are
usually underlain by impermeable saline shale although intervening flat,
platy, gravelly substrata show in some localities.

The elevation of the Pariette Bench area ranges from 5,000 to 5,200
feet. The growing season recorded at the town of Ouray averages 168 days,
from April 23 to October 10.

Blue Bench Area

The Blue Bench area extends north approximately 1C miles from the
city of Duchesne and averages gbout 5 miles in width. The Duchesne River
forms the western boundary of the area for about 6 miles above Duchesne.

A survey was made of this area by the Bureau of Reclamation 1in con-
nection with the Colorado River inventory of lands in the Upper Colorado
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River Besin. An estimated 14,000 acres of arable land were surveyed dur-
ing this investigation.

The Blue Bench is made up largely of a series of mesas of different
levels., The solls on the lower mesas gre typical mesa soils. The surface
solls are mostly loams and sandy loams. A heavy lime layer is encountered
at depths ranging from 18 to 42 inches in scattered areas, In the north-
ern part the soils are distinctly recent alluvial sands and sandy loams
derived largely from the red sandstone which borders the area,

In the southeastern part of the area the bench narrows rapildly. With
the exception of some deep gulches and a few narrow ridges, the relief
varies from lightly rolling topogrephy to even gentle slopes. The salin-
ity content is low in this area with very few dreinage problems.

The elevation of Blue Bench ranges from 5,800 to 6,000 feet. The
growing seeson at Duchesne City averages 164 days, from April 26 to
October 9.

Frultland Area

Fruitland is & small area adjacent to the town of Fruitland in west-
ern Duchesne County and is about 25 miles west of Duchesne Clty along
U.S. Highway 40. An estimated 2,000 acres of arable land occur in this
erea, of which 1,000 acres are irrigated. An 1nspectlon survey was made
of this area in connection with the Colorade River Investigation.

The lands occur in small blocks on terrain characterized by rolling
hills and contrasting slopes. The sclls are medlium textured, alluvial
material deposited over substrata of sandstone and shale. Thelr salin-
ity content is moderate to high in the poorly drained low-lying areas.

The elevation of Fruitland is about 6,500 to 6,600 feet. It is esti-
meted that Frultland has an average growing season of 135 days.

Strawberry River Area

The lands of this area lie along the Strawberry River beginning at
the clty of Duchesne and extending upstream epproximately 30 miles to
near the Duchesne-Wasatch County line. A land classification of this
area was made by the Bureau of Reclametion in 1956 in which about 2,000
acres were designeted as arable.

The arable lands occur in narrow strips on either side of the Straw-
berry River where the canyon becomes broad enough to permit cultivation.
The soils have been derived from stream deposits and are medium to coarse
in texture. The salinity of these soils is relatively low except near
Duchesne where the lands fletten out and are inadequately drained.
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The elevation varies from 5,500 feet at Duchesne to 6,800 feet at
the upper extremities. The growing season varies from 164 days at
Duchesne to about 130 days at the higher elevations.

Nine Mile Area

The Nine Mile area is lccated in southern Duchesne County along Nine
Mile and Minnie Maud Creeks. Water from these creeks flows into the Green
River. The arable lands lie in long narrow strips adjacent to these
creeks at the hase of the high West Tavaputs Plateau. About 1,000 acres
of irrigated land are in this area.

The lands occur 1n narrcw strips along Minnie Maud and Nine Mile
Creeks where the canyons widen sufficiently to make cultivation permis-
sible. The alluvial soils have been deposited by streams that have cut
deep into the surrounding mountains. These solls are mainly medium tex-
tured with a low salinity content.

The elevation in this area ranges from arocund 5,500 to 7,000 feet
with en estimated 100- to 120-~day growing season. The growing season
varies depending on elevation.

Wallsburg Area

The VWallsburg area is located in Wasateh County surrounding Walls-
burg, Utah, south of Deer Creek Reservoir. ZFEntrance into the aree is via
U.S. Highway 189 between Provo and Heber.

No land classification survey of the area has been made. Acreage
estimates for the inventory studies were made from a land use survey con-
ducted by the Bureau of Reclamation in 1950. The survey indicated a total
of 3,000 acres of irrigated and estimated arable land in the area.

Soils of the Wallsburg area have developed primarily from alluvial
outwash material eroded from the sedimentary deposits of the surrounding
mountains and transported into place by local streams. Most of these
s0ils are underlain by gravel, cobble, end boulders. The alluvial fans
produced by local streams contain the bulk of the arable lend. Textures
of the soils range from sandy loams to clay loams., The salinity in the
area is low wilth few problems due to drainage.

The elevation of the Wallsburg area ranges from 5,800 to 6,000 feet.
The growing season averages around 137 days,

Bingham Area

The Bingham area 1s on the east slope of the Oquirrh Mountains in
Salt Lale County about 11 miles scuthwest of Salt Lake City. The Bingham
branch of the Denver and Rlo Grande Western Railroad and Utah Highway
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No. 48 from Salt lake City to the Bingham Copper Mines crosses the area.
A survey of this area was made in connection with the Colorado River-
Great Basin survey. A total of 24,000 acres of nonirrigated arable land
were found.

The major portion of the Binghem area is made up of broad gentle
slopes interrupted frequently by low terraces thet correspond to the sta-
tionery levels of the prehistoric Lake Bonneville. Above these pediment
slopes and adjacent to the mountains are steeper alluvial fans and rough
hills. The textures range from medium to fine, going from the higher to
lower regions within the area. The natural drainage of the area 1s good
except for those finer-textured soils where, under irrigation, the need
for artificial drainage may develop. The topscils are relatively free
from alkall although some of the subsoils contaln concentrations of sol=-
uble salts.

The general elevation of the Bingham area is M,TOO to 5,100 feet.
The growing season 1s estimated at about 190 days.

I.ehi Area

The Lehi area includes those lands north of Utah Lake extending to
the Salt lake County line on the north, the Wasatch Mountains on the east,
and across the Jordan River to the Lake Mountalns on the west.

The soils were formed primarily from lacustrine deposlits. Rivers
and other entrant streams have deposited coarser materials over the lacus-
trine sediments, resulting in more favorable textures. The soils of the
area are generally medium to fine textured. The arable lands are for the
moet part free of excessive concentrations of salinity and alkalinity.

About 24,000 acres of land are irrigated in this area and about 6,000
acres are nonirrigated arable lands. The Bureau of Reclamation made a
reconnaissance classification of part of the erea in 1948. Since then
an estimate was made by the Bureau of the remalnder of the area.

The elevation of the land ranges from ebout 4,500 to 5,100 feet. The
growing season of the area averages 187 days, from April 12 to October 16.

Cedar Valley Area

This area is situated in Cedar Valley immediately wesat of Utah Lake
and is separated from the lake by the low Lake Mountains. The valley is
enclosed and hes no drainage outlet. Drainage water collects on and is
evaporated from the valley floor at a low spct designated as the "Sinks.”

A survey cof Cedar Valley lands was made by the Bureau of Reclamation

as part of the Colorado River-Great Basin survey. According to this sur-
vey, the valley has approximately 61,000 acresof arable land.
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The structurel basin was filled primarily with alluvivm fram the sur-
rounding mountains, but present topography and parent meterial of the
eoils are principally a result of the actlon of ancient Iake Bonneville,
Light silt loams of open structure and uniform profiles constitute the
major part of the more gently sloping fans and plains. The land of low
gradient has somevwhat restricted drainage conditions and contains moderate
to excessive amounts of alkali.

The elevation of the arable lands of the valley varies from 4,850
to 5,300 feet. The average growing season for the area is from May 5 to
October 15 or 164 days.

Cherry Valley Area

Cherry Valley area is located in Juab County except for one small
portlon extending into Tooele County. The Sheeprock and Simpson Moun-
tains lie to the north of the area. The West Tintic Mountains and the
rolling sand dunes to the south of these mountains separate thils ares
fram the Delta and Tintic Valley areas. This areca was classified by the
Utah Agricultural Bxperiment Station and the Bureau of Reclamation in con-
junction with the Colorado River-Oreat Basin survey. About 38,000 acres
were consldered arable in thils survey.

The area is made up of badly eroded alluvial fans, bench lands, and
nearly flat, lacustrine plains extending south from the northwest corner
through the Cherry Valley area. Textures of the soils range from coarse
to medium on the alluvial fans and bench lands to rather fine textures on
the lacustrine plains. Moderate to heavy accumulations of saline salts
are characteristic of much of the area, especially the bottom lands.

The general elevation of the Cherry Valley is 4,600 to 4,800 feet.
The growing season for the area has not been established, but for this
study it has been assumed at 170 days, fram April 23 to October 9, the
same as the Delta area.

Dog Valley Area

Dog Valley is a small isolated valley about 10 miles west of Nephi.
Uteh Highway No. 132, which crosses the area, is the only public-maintained
road. The Utah Agricultural Experiment Station and the Bureau of Reclama-
tlon Colorado River-Great Basin survey designated 10,000 acres of land in
the area as arable,

This area 1s a small structural valley formed during the general up-
1ift of the BEasf Tintlc Mounteins which also isolate 1t from adjacent
areas. The valley f1ll is made up of glluvial and colluvial deposits of
debris from these mountains. The general topography is slightly undulat-
ing adjacent to the main drainageways and rolling to rough throughout the
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rest of the area due to erosion. The soils are generally coerse textured
with structures usually open and readily penetrable to water.

The salinity of the Dog Valley area is low due to the character of
the parent materlal and generally good drainage conditions. The eleva-
tion of the area extends from 5,500 to 5,600 feet. The growlng seascn
has not been established, but for this study it has been assumed at 170
days, from Aprll 23 to Octcober 9, the same ag the Deltm area.

South Juab Area

The South Juab area 1s located in the southern section of Juab County
and the southwestern section of Sanpete County and is situated geographi-
cally near the center of the State of Utah. Levan on the north and
Fayette on the south are the two towns located within the area. A survey
wvas made in conjunction with the Colorado Rlver-Greait Basin survey which
designated 80,000 acres as arable.

The lands of the South Juab area are long narrow strips formed on
coalesced alluvial fans that extend from the foothllls down both sides
of the valley and extend out and over the lacustrine deposits of the val-
ley floor. The solls of the valley flcor are fine textured while those
of the alluvial fans are of a medium to coarse texture. The alluvial
80ils have adequate natural drainage characteristlics. The lands range
in elevation from 4,900 to 5,200 feet above sea level and the growing
season averages 200 days,

Tintic Valley Area

The Tintic Valley area in Juab County includes those lands from
Jericho south to Juab-Millard County line about 2 miles north of Leaming-
ton. The area was included in the Coclorado River-Great Basin survey ac-
complished by the Bureau of Reclamation in conjunction with the Utah Agri-
cultural Experiment Statlon. Under this survey 30,000 acres were considered
arable.

The soils generally are fairly uniform and coarse textured with some
areas exhibiting slight to moderate lime develomment. Sporadic accumula-
tions of saline salts cccur within the area.

The elevation of the Tintic Valley area averages 5,300 feet. The
growing season has not been established, but for thils study it heas been
assumed at 170 days, the same as the Delta area.

Holden-Fillmore Area

The Holden-Fillmore aree is west of the Canyon and Pavant Mountain
ranges and east and south of the Delta area. Holden, Fillmore, and Kanosh
are three towns located in this area and U.S. Highway 91 runs through the
area.
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The area comprises alluvial fans reaching toward the valley floor
from the Pavant Mountain range. The alluvial fans are medium in texture
and usually show good drainage and little or no alkali. The lacustrine
plains in the valley floor are excessively alkaline, generally very fine
textured, and have inadequate drainage outlets.

The land was classified in commection with the Colorado River-Great
Basin survey, resulting in about l6h,000 arable acres,

The elevation of the Holden-Fillmore area averages 5,200 feet with
an average growing season of 176 days, extending from April 25 to
Cctober 17.

Upper Sevier River Area

The Upper Sevier area is composed of four separate, small areas and
includes those arable lands between the Koosharem Reservoir in Sevier
County to the Otter Creek Reservoir in Piute County, the East Fork of the
Sevier River in Garfield County, the South Fork of the Sevier River in
Garfield and Piute Counties, and below the Fiute Reserveir to below Marys-
vale in Plute County.

An estimated 125,000 arable acres are in the Upper Sevier area.
These figures are based upon a crop census of the area since no formal
land survey has been made.

The long narrow valleys are mede up of alluvial deposits from the
Sevier River and mountain streams. These alluvial soils are medium tex-
tured except in the valley floors where they are medium to fine. Because
of the general grade and good natural drainage, salinity is not a problem
in most of the ares.

The elevation of the Upper Sevier area has a wide range with 6,720
feet at Panguitch and 5,900 feet at Plute. The average growing season at
Panguitch extends from June 1 to September 1% with 105 days and at Piute
May & to October 6 or 154 days.

Central Sevier Area

The Central Sevier area is contained in the long Sevier River Valley,
having an average width of 5 or 6 miles, and is bounded on the west by
the Pavant Range and on the east by the Sevier and Wasatch Plateaus. This
area extends north and east from Joseph about 67 miles to Gunnison. The
Sevier River meanders the full length of the valley and is joined at
Gunnison by the San Pitch River from Sanpete Valley. About 89,000 acres
of arable land, most of which 1s under present crop land, are in this
area. The area was included in the Coloradc River-Great Basin survey.
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The valley is made up of alluvial deposits from the surrounding hills.
The soils of the alluvial fans as a whole are medium to coarse in texture,
show little profile development, and usually exhibit a soft crumb struc-
ture., The salinity of the area is generally low except in areas adjacent
to the Sevier River. Here better drainage practices could alleviate much
of the problem. The elevation of the Central Sevier area averages about
5,300 feet with a 150-day growing seascn.

Sevier Bridge Pump Area

The Sevier Bridge pump area is between the Sevier River and the Can-
yon Mountains. The area lies between Levan and Sciplo along U.S. Highway
No. 91. Since this area 1s higher in elevation than the Sevier River,
punping of irripgation water will be required either from Sevier Bridge
Reservoir or from the river. As with other areas in the vicinity, a sur-
vey of the lands was made by the Bureau of Reclamation and the Utah Agri-
cultural Experiment Station as part of the Colorado River-Great Basin
survey, showing about 8,000 acres of arable land.

This area was formed by alluvial and colluvial deposition, princi-
pelly from formations of sandstone and limestone, from the mountains to
the west. The eastern edge of the area is rough and badly eroded. The
southern portion is a broad, gently sloping expanse of alluvial fans
separated by low rolling hills from the northern part which 1s composed
of a narrow valley and a narrow bench. The solls range in texture from
light silt loams toc sandy loams and exhibit uniform profiles except on
the low rolling hills where the soils contain excessive amounts of rock
and gravel and have a proncunced compact lime zone showing varying de-
grees of cementation.

The elevation of the Sevier Bridge pump area ranges fram 5,000 to
5,200 feet. The growing season 1s estimated to be about 200 days.

Delts Area

The Delta area is in the northeastern pairt of Millard County in
westwcentral Utah. Delta is the largest commercial center of the area
and is served by the los Angeles-Salt Lake branch of the Union Pacific
Railroad and U.S. Highway No. 6. The Coleorada River-Great Basin survey
originally covered all of the Delta area. In 1964 a detailed land classi-
fication was made of part of the ares by the Bureau of Reclamation. A
combination of these surveys shows a total of 113,000 acres of arable
land, 60,000 acres of which are presently irrigated. The old Colorado
River survey was used only for the lands not included in the recent
classification.

Great depths of alluvium were initially deposited cn the floor of

this large valley by the Sevier River and local streams from the adja-
cent hills, The mantle of fine material laid down by the ancient lake
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covers nearly the entire area. Migratory sand dunes make up the southern
portion of the area north of the Sevier River wvhere they extend to the
foothills. The alluvial fans on the western side of the valley have
coarse~textured soils, generaelly uniformly calcareous profiles, and moder-
ate to excessive amounts of alkali. Sandy soils, usually containing
appreciable amounts of gravel, are characteristic of the Lynn Bench in
the Delta area. The soils of the desert floor are finer, varying from
light silt loem to clay, and have a high concentration of alkali.

The elevation of the Delta area is from 4,700 to 4,800 feet with an
average growing season of 170 days.

San Pitch River Area

The San Pitch River area is 1in Sanpete Valley 1in the center of the
State of Utah, extending north about 50 miles from Gunnison., The San
Pitch River and its tributaries flow through this valley. The area was
included in the Coloredo River-Great Basin survey by the Utah Agricul-
tural Experiment Station and the Bureau of Reclamation. Under this sur-
vey 140,000 acres were considered arable.

Broed alluvial fans and slopes of low gradient extend fram the foot-
hills to the flocod plains of the San Pitch River except for some steeper
fans on the west and the more rolling terraln in the north., The upper
portions of the alluvial fans are very rocky and gravelly. The central
and outer portions of the fans are free from gravel or rock, show medium
textures, and due to good drainage are relatively free from alkali. The
very gently sleoping central portion of the valley along the San Pitch
River varies, with textures ranging from sand to slowly permeable clay,
structures fram single grain to massive, and little to excessive alkali.

The general elevatlicn of the San Pltch River Basin is 5,500 to 5,600
feet with an average growing season of 165 days, from Mey 12 to October 3.

Price River Basin Area

The Price River Basin is located in the east-central part of the
State of Utah, mostly in Carbon County. U.S. Highway No. 50 runs through
the area and Price City is its largest commnity. The lands included lie
adjacent to the Price River and those areas which could be reached through
canal systems diverted from the river. Some small creeks and streams
flowing into Price River have adjacent lands which are included. The
0ld Colorado River survey included this area and designated about 42,000
acres of land as arable.

Soils of the area are principally alluvial. The arable lands were
developed primarily from alluvial material derived from sandstone, lime-
stone, and shale deposited as gently sloping fans extending from the foot-
hills to the valley floor. This alluvial material varies in depth from
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several inches to about 60 feet. The residual soils, formed in place
through weathering of shale material, are shallow end of low guality.
The soils of the area are generally of medium texture. They have moder-
ate permeability, good available moisture capacity, and a relatively low
content of salinity and alkalinity.

The average elevation of the Price River Basin area is 5,500 to 5,600
feet. The average growlng season at Price 1s from April 26 to October 19
or 178 days.

Indian Lends

Indian lands Included in the ultimete phase are situated in eight
small areas in the Uinte Basin. Estimated acreages of these areas have
been obtained from a report entitled "Prellminary Report, Proposed Par-
ticipation in Central Utah Project by Uintah and Curay Indilan Reservation,
Utah,” by E. L. Decker dated July 5, 1960, revised October 1, 1961. This
report shows a total of 29,000 acres of nonlrrigated land contaired in
the eight areas.

Drainage Inventory

The drainage inventory includes a sumpary of existing and antici-
pated drainage conditions that are availeble for the potentisl land areas.
Drainage investigations conducted to date are also presented and future
investigations listed that may be required for ultimate phase development.
A complete evaluation of projeet drainage conditions is not possible be-
cause of the lack of available information.

Bonneville unit lands have not been included in this drainage inven-
tory. A deteiled drainage investigation was included in the 1964 definite
plan report for all areas except the Sevier River area. Additional studies
have also been made in 1964 and 1965 in the Provo Bay area to firm up the
drainage plan and cost estimate as presented in the 196k definite plan
report of the Bonneville unit. A report of detailed investigations of
these two areas will be included in a supplement to the Bonneville Unit
Definite Plan Report scheduled for completion in 1960G.

Detailed drainage investigations have also been initiated but not
completed by the Bureau of Reclamation on the Uintah unit of the ulti-
nete phase, The other potential areas considered in this report have not
been investigated in detall by the Bureau of Reclamation and the drainege
conditions presented were obtained from any available sources, including
observations and cursory studies completed by other agencies, No drainage
information 1s available for scme of the areas considered.

A detailed drainage investigation will be required on all areas se-

lected for the ultimate phase development. The scope of these investiga-
tions will vary for each of the areas according to the differences in
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depth to water table, type of subsurface material, depth to and type of
barrier zones, size of irrigated area, topography, and water supply.

Areas

Drainage conditions are discussed brilefly below for each of the po-
tential land areas, The information, when available, is presented in the
following order: existing drainage conditions, potential conditions with
ultimate development, drainage investigations to date, and future inves-
tigations required.

Deadman Bench Area

No drrigation exists on the lands of this area and there are no known
water tables gt present. The shallow soil over shale and sandstone in
much of the area will be conducive to numerous drainage problems under
potentlal development. No reports of drainage investigaticons are aveil-
able.

Green and White Rivers Area

Approximately 1,000 acres of presently irrigated land on the bottom
lands along the rivers are believed to have some dralnage deflciencies.
Additional development may increase the drainage problems on these river
bottom lands and could produce new problems on the bench lands that have
shallow alluvial soils over shale. ~Detailed drainage investigations
will be required prior to project development.

Roosevelt Ares

High water tables occur on about 40 percent of the 51,000 acres of
presently lrrigated non-Indian land, Approximately three-fourths of the
high water table land is situated on cobble-covered benches and river
terraces which have generally shallow soils overlying the cobble. The
high water table bench and terrace lands are not consldered drainage
deficient because of the stable pasture-livestock economy established
there. This econamy indicates adequete natural drainage capacity under
exlsting conditions and use. Any potentiasl drainage deficiency under
ultimate development has not yet been determined. Approximately 6,000
acres of the irrigated high water table lands are considered either pres-
ently or potentially drainage deficient. These lands are located in the
valleys and on the benches with deeper soil over cobble. These lands
were classified as drainage deficient but may be reclaimed, if feasible,
to an arable class. The feasibility of draining them has not yet been
determined.,

Under potential development most of the bench and terrace lands may

not require artificial subsurface drainage. It is anticipated, however,
that the drainage deficiency existing in the valley lands may spread to
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ad jacent irrigeble lands with an additional water supply. It will there-
fore be necessary to provide project dreinege for the present potentlially
deficient lands that are deemed feasible of dralnage under a project plen,

A deteiled drainage investigation was sbout half completed in 1963
in this area by the Bureau of Reclamation. This study will be completed
in 1966 and will be reported in detail in the forthcoming Uintah Unit
Feasibllity Report. No prior drainage investigetions have been made of
the Roosevelt area.

Quray Aree

The 1963 land clessificatlion of the Quray area shows about 3,000
acres of presently irrigated land, of which approximately 1,300 acres were
designated as definitely drainage deficient. The drainage problems are
located primarily in the central part of the ares in a 3-mile by 3-mile
triangular shaped area in the valley north of Pelicen lake. Minor prob-
lems exist on the north bench and in a small erea below Pelican Iske,

Additional irrigation water provided by potential development would
aggravate the exlsting drainage problems on presently irrigated land.
New drainage problems would probably be created on a substantial part of
the full service lands, Both presently irrigated and new lands will prob=
ably have scme drainage requirement. The magnltude of the requirement
will depend somewhat on the type of irrigatlon used. Both surface and
sprinkler irrigation should be considered cn new lands because of the
complex combination of soil, topographic, and subsurface characteristlcs
in part of the area. The sprinkler systems will create fewer drainage
problems than surface 1rrigation. The combination of adverse soll, topo-
graphic, and subsurface characteristics that produce drainage deficlencies
In parts of the area may preclude dralnage reclemation.

No specific drainage investigations were made prior to 1963, De-
tailed drainage investigations have been inltiasted on this area and will
be completed by the Bureau of Reclamation and will be reported, with the
Roosevelt aream, in the Uintah Unlt Feesibility Report.

ILeke Fork Area

In the lake Fork area about 5&,000 acres are presently irrigated and
approximately Lo percent of this acreage has & shallow water table condl-
tion. As In the Roosevelt area, approximately 80 percent of the high
water teble lends are situated on cobble-covered benches and produce
meadow pasture and hay which are part of a stsble pasture-livestock econ-
omy., The shallow water tables are a benefit to this type of economy, and
these lands are not considered to be drainage deficient. Drainage of
these lands 1s presently considered neither desirable nor fessible In view
of thelr established land use. The balance of the shallow water table
lands primarily in the valleys and on parts of the North Myton Bench 1s
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considered drainage deficient, but part may be correctible to an arable
cless under ultimate develomment if future investigations prove drainage
to be feasible. Supplemental water to be supplied to this area by the
Upalco unit, Central Utah project, initial phase, will be about 0.36
acre-foot per scre but 1s not expected to alter the preaent stable drain-
age status of the area.

No drainage requirements are anticipated under potential develomment
for the lands with shallow cobble which support a pasture-livestock econ-
omy. Drainage may be required for the remainder of the lands with deeper
soils and correctible dreinage deficiencies under ultimate phase develop-
ment,

A reconmeissance land classification was made in 1962 and 1963 for
the Upalco unit in which drainage-deficient land wms placed 1n a class
cammensurate with the percent productivity. It was essumed that no drain-
age would be provided for the Upalco unit, thus s large part of these
lands were placed in c¢lass 6., No formal drainage investigations were
made In connection with the land classification since only small amounts
of supplemental water will be provided under the Upalco unit. Prior to
ultimate phase development s full-scale drainage investigation will be
required. The presently drainege-deficient lands may be placed in a
higher class if future investigations show drainage to be feamsible as
part of the ultimate phase,

Leland Bench Aren

No presently irrigated lands and no Imown water tables exlst on
Lelend Bench, Potential development with addition of irrigation water
will probebly create drainage problems because of the shallow depth of
alluvial meterial over shale and the complex topographic conditions.
Formal drainage investigations have not been conducted in the area.

Parliette Bench Area

As on the Leland Bench no presently irrigated lands are in this ares
and 1t 18 not kmowm if ground weter tables are present. Dralnage prob-
lems are anticipated because shallow solls and lands in the area are in
relatively large blocks and irrigated slopes would be long. The area has
not been investigated for drainage characteristics.

Blue Benich Area

The Blue Bench area north of Duchesne contains no mown ground water
tables and no irrigation is presently practiced. The alluviel soils of
this area are generally shellow to cobble and are often underlain at
shallow depths by hardpan layers and at greater depths by shale material,
Drainage problems are anticipated under these conditlons with potential
develomment, Formal drainage investigations have not heen conducted in
this ares but will be required prior to develomment.
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Fruitland Area

Approximately half of the small Fruiltland area, or about 1,000 acres,
is presently irrigeted; however, little is known about the present drain-
age conditions, Same drainage problems are anticlpated with potential
development.

Strawberry River Area

The land classification of 1956 designated about 2,000 acres as ir-
rigated. About 300 acres are considered to have high wvater tables. Addi-
tional dreinage problems are anticipated with potentail development. De-
talled dralnage investigations have not been conducted In thls area.

Nine Mile Area

Nine Mile 1s a small grea containing about 1,000 acres of 1rrigated
land, but 1little 1s known about the present drainage conditions or the
ground water tables. Under further development many drainage problems
are antlcipated.

Wallsburg Area

Approximately 3,000 acres of land are irrigated in the Vallsburg
area, including about TOO acres with high ground water tables. The es=-
tablished and stable llvestock-pasture economy is well edapted to these
conditions; hence no actual drainage deficiency exists. The natural
drainage capacity of lands iIn thls area is sufficient to assure continued
good drainage status under the established economy with an additional
water supply. No formal drainage investigations have been conducted in
the area and only reconnaissance investigations will be required.

Bingham Area

No lends are presently lrrigated in the Bingham area. The natural
drainage is assumed to be good due to the deep, medium-textured solls and
the favorable topography. The natural drainage is assumed to be adequate
under potential develcpment. Drainage problems are anticipated, however,
on lower-lying irrigated lands adjacent to the eastern edge of the Bingham
area. Project drainage will be required tc protect these lower lands.
Limited drainage investigations have been conducted by the Bureau on these
lover lands, but no investigations have been made cn the Bingham area.

Iehl Area

Approximately 24,000 acres of land in this area are presently irri-
gated, including about 4,500 acres with high ground water tables. Most
of the high water table lands are located on the lower elevations adja-
cent to Utah Lake and are beneficially used for pasture production. The
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1957 annual drainage report on the Provo River project estimated about
1,500 acres of project land affected by high ground water tables, most of
vhich are located between the towns of Pleasant Grove end Lehi. About
850 acres were being drained through individual farm effort in coopera-~
tion with the Soil Conservation Service. No organized drainage program
exists in the area.

Under ultimate development an increased water supply will probably
aggravate the present drainage problems and may create additional defi-
ciencies. The lands on higher elevations have better natural drailnage
capacity and will require less attention. Limited drainage Iinvestiga-
tions have been made of the area by the Bureau, including 33 water table
observation wells drilled in 1960 and observed until March 1963. Soil
Conservation Service personnel have helped farmers with drainage prob-
lems on an Individual farm basis. No large-scale drainage investigations
have been made.

Cedar Valley Area

Cedar Valley is a closed basin and the surface runcff collects in
the low central part of the valley where it evaporates. The only drain-
age deficiencies evident are in the topographic lows, About 2,000 acres
are presently irrigated around the periphery of the valley from surface
sources, and a considerable area of unimovm acreage is irrigated by pump-
ing from ground water wells. The impact of this ground water development
on the water table behavior in the area 1Is also unknown,

The lack of natural cutlets for surface and subsurface water will
create a major problem to the lower portions of the valley. Full-scale
irrigation development would increase the amount of valley low land sub-
merged by the collection of runoff and surface waste. This would require
detailed dreinage investigations prior to development.

Cherry Valley Area

No lands are presently irrigated in Cherry Valley. No drainage in-
vestigations have been conducted and the depths to ground water tables
are unknown. Drainage problems are anticipated with development due to
fine textures of the soil and the relatively flat topography.

Dog Valley Area

Dog Valley 1is a small valley contalning no presently irrigated land.
Depths to ground water tables are unknown since drainage investigations
have not been made of this area; however, some dralnage problems are
anticipated with development.
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South Juab Area

Approximately 8,000 acres are presently irrigated in the South Juab
area. No drainage investigations have been conducted; thus little 1is
known of the depths to ground water tables or other drainage conditions.
No drainage problems are anticipated on alluvial fan soils arcund the
periphery of the valley. Deflciencies will probably occur on the valley
floor with development. These will be determined by future detailed in-
vestigations,

Tintic Valley Area

No lands are presently irrigated in Tintic Valley., ILittle 1s lnown
about the drainage conditions or ground weter tables since no drainage
investigations have been conducted in the area, but some drainage prob-
lems are anticipated with irrigation development.,

Holden-Fillmore Area

The 1939-40 land survey indicated about 164,000 acres of arable land
in this area, of which about 23,000 acres are presently irrigated. The
arable land is situated primarily on the alluvial fans along the east
side of the valley. The fans have good natural drainage except at the
toes where the soil is thin over lacustrine deposits of the valley floor.
It is estimated that about 5,000 acres of presently irrigated land may
have high water tebles. Some potentially arable land lies on the valley
floor, and high water tables and highly alkaline conditions are evident
on these fine-textured lacustrine soils. With irrigation development it
is anticipated that a comprehensive drainage system will be required for
the valley floor lands. The natural drainage capacity will probably be
adequete on most of the alluvial fans.

Upper Sevier Area

A reconnaissance survey made by the Bureau of Reclamation in 1964
shows approximately h0,000 acres of irrigated land along the Upper Sevier
River, Of this amount about 10,000 acres are surface irrigated or sub-
irrigated pasture land, most of which has a high ground water table.

It is anticipated that under ultimate development drainage will have
to be provided for part of these high water table lands and for some lands
ad jacent to the high water table area. Iands on the alluvial fans of the
valley slopes will be relatively free of drainage problens.

No drainage investigations of this area are avallable at the present
time. The U.S. Department of Agriculture, including the Scil Conserve-
tion Service, Economic Research Service, Forest Service, and other
Federal and State cooperative agencies are currently conducting an in-
vestigation of the Sevier River Basin for inventory purposes. Results
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of this investigation are not yet available except for some irrigeted and
high water table acreages and crop use. The report is scheduled for com-
pletion in 1966.

Central Sevier Area

Of the 62,000 acres of irrigated land in the area, about 12,000
acres are pasture land, generally with fluctualing high water tables con-
taining varying amounts of soluble salts. These drainage-deflcient lands
are confined primarily to the valley floors. Lands on the sloping allu~
vial fans have good natural drainage capacity. Utah Agricultural Experi-
ment Station Bulletin No. 333, January 19&9, reports 1C drainage districts
organized in the valley from 1916 to 1924 containing a total of 21,000
acres, but only 16,000 acres were provided with drains, Two of the dis~-
tricts installed no drains, two districts were dissolved, twc are inac-
tive, leaving only four active districts.

Additlonel drains mey be required cn the low lands with further de~
velopment, but the alluvial fans are not expected to require artificial
subsurface drainage. No detailed drainage investigations are available
for this area. The U.S. Department of Agriculture report scheduled for
1966 on the Sevier River Basin should provide some useful information,

Sevier Bridge Pump Area

This area contains no presently irripgated lands. Depths to water
tables are unknown and no evident drainage deflciencies exist. It is
doubtful that major dralnage problems would accompeny ultimate develop-
nent; however, detailed dralnage investigations will e required.

Delta Area

Approximately 60,000 acres of lend in this arees are irrigated with
an inadequate water supply. A long history of drainage problems exists
for these lands due primarily to extremely flat surface gradients with
little or no natural drainage capacity. According to Experiment Station
Bulletin No. 333, approximately 81,000 acres are within four drainage
districts, of which about 47,000 acres have regularly participated in
bond payments. About 21,000 acres in the districts have been abandoned
because of water shortages, salinity, drainege deficienciles, or other
reasons for which tex payments became delinguent,

About 600 miles of closed drains were installed from l9lk to 1918
after the drainage districts were organized. Most of these drains were
effective during the first few years but later became inoperative due to
faulty design or construction, lack of maintenance, and in some cases
drains were purposely plugged to conserve water in the low water years
during the 1930's. During the 1940's and early 195C's the area received
a better than average water supply which again created many drainage
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problems. As 8 result, during this perlod approximately 250 miles of open
drains were installed or rehabllitated. Although this emount of artifi-
cial dralnage appeared to malntaln reasonable crop production, 1t 1s be-
lieved that there still exlsts a slzable dralnage deficlency 1n the area
during good water years. The past 10 years in the Delta area represent

a dry cycle during which the existing drainage facilitiles have been ade-
quate for controlling ground water levels.

Additlonal drainage problems are anticipated wlth ultimate develop-
nment, particularly on lands not now adeguately drained. Artifieial sub-
purface drainage of the lands is possible but will requlre adequate inves=-
tigation, deslgn, construction, and good maintenance practices in order
to effectively control the water tables and provide the proper leaching
of salts from the solls,

The Bureau of Reclamation begen initial phase drainage investlga-
tions in 1964 in the area. These investigations are scheduled for com-
pletion in 1966. Scme research on drainage has been done by other agen-.
cles, but it is limited to local areas and 1s Iincomplete.

San Pitch River Area

Drainage characteristics end requirements are reported in more de-
tail in the Price and San Pitch River Basins report of December 196k,
The Colorado River-Great Basin survey of the area shows about 106,000
acres of irrigated land, of which about 64,000 acres have favorable natu-
ral drailnage conditions and about hQ,OOO acres have dralnage deficlencies
of varying degrees. The drainage~deficient lands are located on the low
area along the valley bottom and on the lower edges of the alluvial fans
near the trensition zone between the fans and the valley bottcm., Valley
bottem lands between Ephraim and Manti are usually inundated during the
early spring runoff. These lands tend to he saline with salinity in-
creaslng toward the south end of the valley.

Ultimate phase development with increased water use would not seri-
ouely affect present drainage-deficient lands. Higher water tables
would be maintained for a longer period and at a higher level, The
drainage-deficient area would probably be expanded as the high water table
extends to adjacent areas.

Dralnege of much of the valley bottom land would not be practicable
because of the lack of gradients and outlets. The productive wet meadow
lands, however, complement the livestock economy of the San Pitch River
Basin. Detailed investigations will be reguired to determine the extent
to which drainage would be feasible.

Price River Area

The Price River area dralnage dlscussion is also included in the
Price and San Pitch River Basin report.
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The old Colorado River survey designeted about 17,000 acres as irri-
gated land. Since that survey the irrigated acreage has been reduced to
about 13,200 acres, of which about €00 acres have drainage deficiencies
and consequently are affected by salt accumulations.

The drainage-deficient lands are usually in small scattered tracts
at the foot of alluvial slopes vhere water accumulates fram higher irri-
gated lands., Seepage water from irrigation canals and ditches also con-
tributes to the water tables. These lands are used primarlly as wet
meedov pasture and produce low-velue salt or wire grass. Dralnage of
these small areas would be difficult and would upset the present land use
pattern and practices.
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MUNICIPAL AND INIUSTRIAL WATER

Introduction

The availability and cost of municipal and industriel water appear
to be major factors in determining the future rate and extent of growth
and industrial expansion in Uteh. Ilunicipal end industrizal requirements
have expanded rapidly in the past two decedes as a result of population
increase, industrial expansion, the discovery and development of natural
resources, and commercizl growth. This increase has been especially pro-
nounced along the Wasatch Front including Selt Lake, Davis, Weber, and
Utah Counties and is rapidly depleting water supplies to the extent that
some systems presently experience shortages in dry years. Other systems
have only a small reserve of waler Tor future growth. Limited cpportuni-
ties exist to extend local supplies by installing regulation storage,
developing additional ground water, converting irrigation supplies to
municipal and industrial use, and other local developments. The remain-
ing undeveloped supplies appear inadequate when compared to mounting re=~
quirements. Without substantial quantities of additional water supplies
a rigid ceiling will eventually impose itself upon the growth and resource
development of the gtate.

Continued future expansion appears to be dependent upon the Centrzl
Utah project since it 1s the most promising source of water to satisfy
the growing requirements. The Bonneville unit of the Central Utah proj-
ect will provide 79,000 acre-feet of municipal and industrial water for
delivery along the Wasatch Front from Salt Lake City on the north to
Nephi on the south., This water should be available by about 1975 to sup-
plement local supplies until ultimate phase water can be developed. The
ultimate phase would provide larger quantities of water to a greater part
of the State, including counties in Uinta and Bonneville Basins,

The Bureau of Economic and Business Research, College of Business,
Unilversity of Utah, has recently made a study of populatlon trends and
projected water requirements in Utah and adjecen®t areas for the Bureau
of Reclemation. It was made as a basis for sound estimates of future
population and other factors that affect municipal and industrial water
requirements, The study is preliminary and will be reviewed and updated
in the near future before it is finalized. The study develops popula~
tion figures and municipal and industrial water requireiients for the year
1960 and projections for the years 1980, 2000, and 2020.

Population Growth

Population projections made by the University of Utah evalusted such
economic factors as locetion, availability of natural resources, and the
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tendency toward population concentration in urban or metropolitan areas.
Projected gr-wth i1s based on the assumption that adequate supplies of
water will be available at a reasonable price. In making population pro-
Jjections, economists at the University analyzed historic trends of each
county before applying the above economie fectors. The results of this
study for 19 countiegs in the potential ultimate phase area are shown on
the followlng page. WNumerically, Salt Iake, Weber, Utah, and Davis
Counties show the largest projected growth, but percentage increases from
1960 to 2020 are greatest in Uintah, Davis, Salt Leke, and Utah Counties.
New developments 1in oil, oil shale, phosphate, and an ever=increasing
tourist business are expected to be the major stimulants in Uintah County.
Continued industrial growth, closely following the historic pattern, is
expected to account for increages in Selt Iake, Utah, Davis, and Weber
Counties., The other 1i4 counties, with the exception of Carbon, will be
stimulated by various types of small industry but for the most part will
remain rural rather than urban, depending on an agricultural base. Carbon
County is expected to grow in direct relationship to the coel industry.
Utilization of coal for electric generation will be a major growth factor.

The projections indicate an average ennual increase of 1.8 percent
over the 1960 to 2020 pericd for the state which appears within reason
when compared to the recent increase rate of about 2.6 percent per year.
It should be recognized the projection data are preliminary and will be
reviewed and adjusted periodically, especially as new developments occur.

A further projection and extension of population was made by Region
4 economists, In this study estimates made by the University of Utah
were projected to the year 2050 using the 1980 to 2020 growth rate for
each county. Population estimates were also made for 1970, 1990, and
2010 in an effort to show a decade growth pattern from 1960 to 2050. To
make the data more pertinent hydrologically, population figures were de-
veloped for each river basin and subbasin on a county basis, A summary
of thls study is shown on page 117.

Bureau of Reclamation economists also estimated additional popula-
tion growth resulting from development of specific and significantly new
Industrial expansion not adequately covered in the University of Utah
study. The increase 1n specific cevelopments included extraction of oil
from the shale beds in Ulnteh County, increased coal industry for thermo-
electric plants in the Corbon-Emery area and the Keoiparcowlts area in Kane
County, and the productlion of marketable phosphate roeck in Uintah County.

The estimated additional population associated with new industries
for erch county involved is shown on pare 118.
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University of Wah study
Potential Ultimate phese area - 1960 populatilon and

projected population data for years 1980, 2000, and 2020

Percent
1960 Projected population increase
County population 1980 2000 2020 1960-2020
Beaver 4,331 4,705 5,145 5,653 31
Carbon 21,135 28,759 18,6414 53,525 153
Davis 6,760 116,015 171,634 232,870 260
Duchesne 7,179 7,923 8,937 9,748 36
Emery 5,546 7,985 11,589 15,499 179
Garfield 3,577 h 376 6,225 7,615 113
Juab b, 597 5,925 7,093 8,116 76
Millard 7,866 8,871 9,570 10, 060 28
Morgon 2,837 3,865 4,849 5,786 104
Piute 1,436 1,383 1,545 1,637 14
Salt Lake 383,035 633,332 893,315 1,157,698 202
Sanpete 11,053 11,6l5 12,713 13,451 20
Sevier 10,565 12,869 15,635 18,711 71
Summit 5,673 9,309 11,573 13,688 AR
Teoele 17,868 29,100 37,104 L3, 428 143
Uintah 11,582 16,006 54,485 72,681 528
Utah 106,991 162,168 237,329 318,078 197
Wasatch 5,308 6,988 9,067 11,088 109
Weber 110, 7Thh 176,934 252,482 320,833 190
Total 786,083 1,248,158 1,798,974 2,320,165 195 {ave.)










CHAPTER VI MUNICYPAL AND INDUSTRIAL WATEE

Population projection for specific industrial developnent
Coal industry

Uintah County Carbon=
01l shale Phosphate Emery Kane

Year development production Counties County
1960 500

1970 25,000 1,CC0 i, 000
1980 ko, 000 12,000 8,000
1990 40,000 15,000 13,000
2000 50, 000 16, 000 6,000 21,000
2010 50,000 17,000 11,000 21,000
2020 50, 000 20,000 11,000 21,000
2030 60, 000 20,000 21,000 21,000
2oko 70,000 31,000 25,000 25,000
2050 80,000 32, 000 32, 000 25,000

The projected population data in the above tabulation are believed
to be more speculative than the base population projection and should be
compared periodically with actual develeopments and adjusted as necessary.

Water Requirements

In projecting tentative future requirements for runicipal and indus-
trial water use, the University of Utah considered present water use,
local resources, present and polential industrial and related economic
development, and populetion trends. DBriefly summarized, the procedure
for meking water requirement estimates was to project employment and
population and apply unit water requirements to determine water needs.,
The water requirements were computed in two parts, industrial water re-
quirements and nonindustrial water requirements, IYndustrial water re-
quirements were computed by multiplying a modified current water use per
employee by the projected employment for each industry. The current use
per employee was modified for projections on the basis that labor produc-
tivity will increese at a rate faster than the anticipated decrease in
water use per unit of product. Water use per employes was assumed to in=-
crease 20 percent by 1980, an additional 10 percent by the year 2000, and
an additional 5 percent by 2020, Vater requirements for nonindustrial
purposes including households, parks, schools, commercial establishments,
etc., were assumed to increase primarily with population and were project-
ed on the basis of population. The 1960 per capita daily water use for
each county was modified for the years 1980, 2000, and 2020. An increase
in daily use vas assumed of 20 gallons per cepite by 1980, an additional
10 gallons per capita by 2000, and an additional 10 gallons per capita by
2020, While the above was the general rule, modifications were made to
conform with near average use except for local situations. The projec-
ticns assume reasonably priced water would be available in sufficient
quantities to meet all requirements. It should also be noted that re-
quirements are based on total intake needs and do not allov for potential
reuse of water within the system.
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A summary of projected water requirements, developed by the Univer=-
sity of Uteh, is included on the following page for 19 counties in the
potential ultimate phase area, The requirementes are also shovm graphi-
cally on page 121 to illustirate the relative magnitude of expected use
by area. .

The nonindustrial annusl use rate per capita varies from about 0,17
acre-foot to about 0,50 acre~foot, depending on the county. In general
the rural areas have & higher use rate because of increased irrigation
use, stockwatering, and possibly the absence of water meters. The aver=
age nonindustrial use rate for the area is expected to increase from
about 0.23 acre-foot per capita in 1960 to about 0,29 acre-foot per cap=~
ite in the year 2020, The comblned municipel and Industrial use rate
varies widely by county because of wide differences in industrial uses.
The average znnuzal combined use rate for the area is expected to increase
from ebout 0.5 acre~foot per caplta in 1960 to about 0.6 acre-foot per
capita 1n the year 2020.

In addition to water requirements for the base populetion projection,
Bureau cf Reclametion economists have estimated water requirements for
industrial growth not adequately covered under the base projection. The
estimated additional water requirements ere shown below by area and
Industry.

Additional water requirements for specific industrial development

(Unit-~acre-feet )
Carbon~
Emery
Uintah County Kane Countsy Counties
011 Coal Coal
Year shalq%/ Phosphateg/ 1ndustry§/ industrygé_
1960 1,000 '
1970 20, 000 2,000 40,000
1980 30, 000 3,000 80,000
1990 30,000 4,000 185,000
2000 40,000 7,000 205,000 60,000
2010 Lo, 000 11,000 205,000 - 105,000
2020 4o, 000 17,000 205,000 105,000
2030 50,000 26, 000 205,000 205,000
2040 50,000 40, 000 245,000 245,000
2050 60, 000 62, 000 245,000 310, 000

1/ tater requirements computed at 0.75 acre-foot per capita per year
for combined municipal and industrial use.
é/ Based on a total municipal and industrial water requirement of
3.5 acre~feet per 1,000 tons of merketable phosphate rock.
Based on a water requirement of l/h acre~foot per capita per
year and 20,000 acre-feet per migsion kilowatts of installed capacity.

The water requirements should be reviewed periodically and reviesed
as population changes occur or as water use rates change.
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Estimates of future water requirements are inherently uncertein,
and time may prove them elther too high or too low. The degree to which
future needs ecan be met from sources other than Central Utah project is
also uncertaln. Inc¢remsed requirements can be met to a limlted extent
by present supplies and local developments of surface and ground water.
Some water now used for lrrigation will likely become avallable for
municipal and industrial use as residential end industrial developments
spreed into farmed areas., It 1s also expected water will be used more
efficiently, and increased reuse will take place wiherever prectical. A
cursoxry enalysis to determine the extent increased reguirements will de~
pend on the ultimate phese was made considering the above factors. The
analysis was made on a county or area basls and is sunmarized on the
following page showing muwnicipal end industrial water requirements, the
present supply, the development from other sources, and the estimsted
amount required from the ultimate phase, The total anticipated ultimate
phese municipal and Industrial requirement ls 1llustrated by the curve
on page 124.

A brief description of the basis for the municipal end industrial
estimates is presented in the following paragrepvhs for each county or
area,

Salt Lake County

Salt Iake County is the most populous county in the State, and indi-
cations are that population and industrial growth will continue. The
county presently uses about 47 percent of the total municipal and indus~
trial weter consumed in the 19-county ultimate phase area. Projections
indicate the 1960 to 2020 increase in requirements for Selt lake County
to be about 380,000 acre-feet or about 37 percent of the total increase
for the potential ultimate phase area,

Yater supply studies to determine the adequacy of present supplies
and local developments in meeting future municipal and industrial water
requirements have been made by Berger Asscoclates, Ine,, and the Bureau
of Reclamation.

Studies by Berger Associates, Inc,

Studies mnde by a private engineering fiim, Berger Associates, Inc.,
are included in reports of 1962 and 1964 to the Salt Ieke City Metro-
politen Water District. These reports include considerable data regard-
1ng water supply, weter rights, present facilities, etc., and include
recommendations for local development to extend present water supplies.
Since the studies were made for the Metropolitan Water Distriect, only
the water supply available to public systems and the public supply re-
quirements were considered, The requirements were ccmputed at a rate
of 0.24 acre-foot per capita per year which has been the current use
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rate for the past several years. It is pointed out in the reports that
should lerge industries be willing to pay the municipal rate for water,
demands would increase accordingly and result in an increased depletion
of existing supplies.

Three water supply studies were made by Berger Associates, Inc., to
determine the maximum population which could be furnished a dependable
water supply in the metropclitan service area (Salt Iake County popula-
tion less 108,000 people presently supplied by wells and independent sys-
tems)}. The studies were based on coordinated use of all sources of water
supply and indlcate the increased yield associated with certain local de-
velopment. The water supply for the studies included the portion of nat-
ural flow from mountain streems to which Salt Lake City has a right; es-
timated safe yield from wells owned or utilized by Salt lake City, the
Metropolitan Water District, and Salt Lake County Conservation District;
existing rights of the Metropclitan Water Distriet in the Provo River
project snd supplies made available by locael regulation storage. Study
No. 1 includes a 50,000-acre-foot reservoir on Dell Creek with variable
reservaticn for flood control, & diversion condult from Lambs Fork, and
tunnels from Emigration and Mill Creeks. Study No. 2 includes a poten-
tisl reservoir on Big Cottonwood Creek of 60,000-acre-foot capacity, a
potential reservoir on Little Cottonwood Creek of 50,000-acre-feoot capeac-
tiy, increassed use of mountsain streams to which it is estlmated 5alt Lake
City will acquire rights in the future, and the 50,000-acre-foot Little
Dell Reservoir included in Study No. 1.

Study No. 3 uses the same deata and facilities as Study No. 2 and
50,000 acre-feet of water annually from the Bonneville unit. Studies
Nos. 1 and 2 cover the 1929.4l period, and Study No. 3 covers the
1921-53 period. Average annual ylelds from the various sources of water
supply and the corresponding population supported are shown below.

(Unit--acre-feet)
Average annual yield for period of study
f?udy No. 1 i}udy No. 2 Study No. 3
1

{550,000 (720,000  1/(930,000

Sources of supply population) population) _population)
Mountain streams (direct) 71,400 68,200 80,900
Wells 13,500 16,900 17,200
Provo River project hiy, 300 58,100 54,500
Little Dell Reservoir 2,700 4,000 3,000
Big Cottonwood Reservecir 14,300 9,500
Iittle Cottonwood Reservoir 11,300 8,100

Central Utah project

(Bonneville unit) 50,000
Total 132,000 172,800 223,200

Water supply unused or spilled
Mountain streams and reser-

volrs 19,100 7,900 5,800
Deer Creek Reservoir 13,200 100 2,300

1/ Population supported based on 0.2k ac.-ft. per capite per year.
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The period of eritical water supply for the studies was the 193L4-35
period vhich required considerable carryover storage to satisfy require-
nents. The tabulation below shows the contribution to water supply
during the 1934-35 period as determined from the studles.

{Unit--acre-feet)
Average annual vield during 1934-35

Source of supply Study No. 1  Study No, 2 Study No, 3
Mountain streams . 50,500 50,100 55,800
Wells 8,000 9,000 9,000
Provo River project 47,500 34,700 34,300
Little Dell Reservoir 26,000 27,000 23,100
Big Cottonwood Reservoir 26,600 27,800
Little Cottonwood Reservoir 25,400 23,200
Central Utah project

(Bonneville unit) 50, 000

Total 132,000 172,800 223,200

The studles indicate the storage con the Cottonwood Creeks would 1ln-
crease the annual water yield by about 40,000 acre-feet, and the Bonne-
ville unit would increase it by an additional 50,000 acre-feet., From
the University of Utah population projection and considering about
100,000 people outside of the service area, the adeguscy of the water
supplies in meeting public supply requirements is shown below based on
an annual use of 0.24 acre-feet per capita.

Average Adequate

yield Service ares County supply

Study {acre-feet ) population population to year
No. 1 132,000 550, 000 650,000 1981
No, 2 172,800 T20, 000 820,000 1994
No. 3 223,200 932, 000 1,030,000 2009

Bureau qf Reclamation Studies

Water supply studies made to date invelving Salt ILake and northern
Utah Counties have been principally Tocused on public supply sources.
These sources include Wasatch Front creeks, underground water, Provo
River project water available to the Metropolitan Water Disirict of
Salt Lake City, Provo River water now used for irrigation that could be
converted tc municipal and industrial use in the future, and Bonneville
unit water. It has been estimated that approximately 100,000 people in
Selt Iake County and 69,000 people in northern Utah County receive
water from small independent and rural systems that are in addition to
the supply considered in the Buresu studies, A water supply study was
also made for Utah Lake to agsess the future impact on the lake of full
convergion of lrrigation to municipal and industrial use,
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An analysis of industriel water requiremente not supplied by pub-
lic systems was made, and potentiel sources of ncnpublic supply were
considered only in a cursory manner. These are Included following the
public supply studies.

Public water supply studies.-~Two sets of water supply studies
have been completed to investigate (1) the effects of varying storage
at ILittle Dell Reservoir for supplying Salt Iake County and {2) the
effects of varying Jordanelle Reservoir storage for both nortihern Utah
and Szlt lake Counties. In the discussion of variocus studies to fol-
low, Little Dell Reservoir studies are for conditions of the present
and near future {up to 1980 approximately} and include studies for
storage reservoirs on Big end Little Cottonwood Creeks in addition to
Little Dell Reservoir, and Jordanelle Reservoir studies are for the
more distant future (from 1980 to 2035 approximately) with Little Dell
Reservoir capacity set at 25,000 acre-feet of active capecity and full
conversion of irrigation water to municipal and industrial use assumed,

Little Dell Reservoir.-=The following possibilities were investi-
gated along with Little Dell. Reservoir storage: (1) modifications of
facilities or operating criteria to extend locel supplies, (2) poten-
tial develcpment of regulation storage on Big and Little Cottonwood
Creeks for presently unused flows, (3) coordinasted use of local facili-
ties and potential development with Bonneville unit, and (4} the effect
of local development on the need for an additional aqueduct from FProve
River into Salt Ieke County. The studies were made on a monthly basis
and are based on water supply data for the 1929 to 1935 pericd. This
pericd was selected because it includes the period of lowest recorded
runoff. Maximun water conservation and use were cttempted by utilizing
unregulated flows before drawing on ground water supplies or regulated
sources,

Basic date developed by Berger Associates, Inc., and included in
an engineering report to the Metropolitan Water District of Salt Lake
City have been utilized as listed below.

Average annual water rights of Salt Iske City

Estimated
Present future
rights rights

____Stream {percent ) (percent )
City Creek 100 100
Emigration Creek 99 100
Parley's Creek 87 87
1Mill Creek 60 80
Big Cottonwood Creek 75 85
Little Cottonwood Creek 50 70
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Water treatment facilities and capacities

Design Hydraulic
capacity capacity
Location {ofs) (cfs)
City Creck 23 3L
Big Cottonweod Creek 50 55
Iittle Cottonwood Creek 155 232
Parley's Creck 50 62
Well data
Installed
capacity
Quner {cfs)
Salt Lzke City 98
Metropolitan District 11
County Conservancy District 38
Total 1547
Monthly distribution of annugsl demand
Month Percent Month Percent
Oct. 6.9 Apr. 0.k
Nov. k.o May 9.6
Dec. h.g June 1L.0
Jan. h.g July 15.0
Feb. i,2 Aug. 13.8
Mar. 4.8 Sep. G.6
Total 100.0

A summary of the water supply studies 1llustrating present condi~
tions and potential local modifications and development is shown in the
table on the following page. The summary gives a brief description of
the water supply and facilitlee assumed for the particular plan. Also
shown are the yield, water utilizetion, and the remaining unused supply.

The summary also shows the studies arranged into two plana with
different sequences of development, Plan A starts with present condi-
tions as illustrated by study 1 and considers in sequence the expanding
of treatment facilities, the acquiring of additional water rights to the
local streams, and the construction of Little Dell Reservoir, first to
25,000~acre-foot active capacity and then to 45,000 acre-feet. Plan B
asgumes Little Dell Reservolr would be constructed prior to expanding
the treatment facllities or acquiring additional water rights. In this
plan the capacity of the Salt Lake aqueduct is limited to 155 second-
feet until the capacity of the ILittle Cottonwood treatment plant is en-
larged in the seventh step of the sequence (study No. 6). A discussion
of the studies follows.

Study No. 1 is based on present conditions. The water supply was
limited by present water rights and design capacities of existing treatment
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facilities. Ground water use was varied from §,000 acre-feet per annum
in 1931, l93k, and 1935 up to 18,000 acre-feet in the other years. The
monthly use of ground water varied from 2,000 acre-feet in years of low
yield to 4,000 acre-feet in the other years. The yield of study No. 1
as indicated is 96,000 acre-feet per year. The remaining unused supply
is relatively large and indicates the treatment facilities limit the
yleld. 8tudy Nc., 2 1s similar to the first, except that ground water
use was abcut 13,000 acre-feet each year with a meximum monthly use rate
of 4,000 acrc-fect. The resulting yield was 108,000 acre-fect with the
increase primarily attributable to increased use of water available from
the Provo River preject. This is made possible by the increased demend
using more of the Provo River project water, leaving less holdover water
in Deer Creek Reservolr, and consequently less spill from the reservoir
during high runoff years.

Study No. 3 illustrates a yield of 112,000 acre-feet assuming the

Salt ILake agueduct would convey 175 second-feet and the Little Cottonwcod
treatment facility would be expanded to a capacity of 195 second-feet in-
cluding 20 second-feet from Little Cottomwood Creek in the swimer months.
Study No. 4 is based on the assumption treatment facilities would be ade-
quate to permit full use of the supply available within the demand pattern.
New treatment facilities would be required on Emigration and Mill Creeks,
and existing facllities would require expansiocn. The yield associated with
this study is 118,000 acre-feet per year.

Study No. 5 is based on acquiring additional water rights as well as
adequate treatment facilities. It indicates a yield of 123,000 acre-~feet
or an increase of 5,000 acre-feet attributable to conversion of water from
irrigation use.

Studies Nos. &, T, 8, and 9 were made to determine the overall yield
expected by including storage at Little Dell Reservoir subsequent to the
previously mentioned improvements. Studies Nos. 6 and 7 are based on
25,000-acre-foot active storage capacity considering present and future
water rights, respectively; and studies Nos. 8 and 9 are for 45,000-acre-
Toot active capacity assuming present and future water rights, respectively.
The increase in yield for the smaller Little Dell Reservoir is about 9,000
acre-feet based on present water rights and about 11,000 acre-feet consider~
ing future rights., The 45,000-acre-foot reservoir would yield 17,000 to
19,000 acre-feet per year based on present and future rights, respectively.

Studies Nos. 10, 11, 12, and 13 were made for the second sequence of
development and show the yleld considering present treatment facilities
with the modified ground water use and storage at Little Dell Reservoir.
Studies Nos. 10 and 11 relate to a 25,000-acre-foot Little Dell Reservoir
and indicate yields of 118,000 and 125,000 acre-feet for present and future
water rights, respectively. The other studies relate to a 45,000-acre-foot
Little Dell Reservoir and indicete corresponding yields of 128,000 and
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133,000 acre-feet,respectively. The yield attributable to constructing
Little Dell Reservoir prior to other development would be ebout 10,000
and 20,000 ecre- feet, respectively, for a 25,000-and 45,000-acre-foot
reservolr based on present water rights. Future water rights and regu-
lation storage together would incresse the yields by 17,000 and 25,000
acre~-feet for the respective reservoir sizes.

Additional increases in yield under the sequence of Plan B would
result by adding additional treatment fecilities. The increage in yield
assocliated with added treatment facilities can be found by comparing
studies Nos. 3, &, 5, or 6 with the corresponding studies Nos. 6, 7, 8,
or 9.

The table on the following page is a sumnary comparing potential
regulation storage in Salt Lake Couanty at Little Dell, Big Cottonwood,
and Iittle Cottonwood Creeks. The water supply and operatlng criteria
for each study are essentially the same, maeking the studies comparable.
The water supply is based on future locel water rights with no cepacity
limitations at treatment plants. Salt Leke aqueduct capacity was as-
suned at 175 second-feet, and no Bonneville unit water was included.
Ground water use was assumed at 13,000 acre-~feet each year. Following
a drawdown of the reservolrs, refilling up to within 5,000 acre-feet of
capacity was made for flood control purposes in preference to using the
flows directly. This criterion indicated@ that in most years 5,000 acre-
feet is sufficient space to control surplus direct streamflow. In high
runoff years, howvever, spllling occurred which could have been reduced by
reserving more space foy the spring runoff.

Capacity at Little Dell Reservoir was assumed in each study because
of lower relative costis and the urgent need for flood control on that
stream. Tt was elso assumed storage at Big Cottonwood Creek would pre-
cede Little Cottonwood Creek regulation based on rough comparative cost
estimates.

Increased yield attributable to various combinaticns of reservoir
capacities can be obiained by comparing differences of yields from the
table. The tabulated data do not include all possible combinations of
storage but should suffice in giving direction for preliminary studies.

The table on psge 133 includes results of certain studies
from the previous table and parallel studies showing the use of 50,000
acre-feet of Bonneville unit water coordinated with local supplies and
potential local development.

Studies Wo. 1-A, 2-4, and 3-A include the same facilities in Salt
Lake County, but 2-A and 3-~A reflect the use of Bonneville unit water.
Study 2-A was based on delivery of 50,000 acre-feet of Bonneville unit
water each year and as noted resulted in an eversege unused supply of
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14,000 acre-feet. Study 3-A was based on delivering the Bonneville unit
water on a variable annual rate which would require additional regulation
in Jordanelle Reservoir of about 20,000 acre-feet. The increase in yleld
over study No. 2-A is about 8,000 acre-feet per year. All other studies,
Nos. h-A and 5-A, 6-A and 7-A, etc., illustrate conditions without and
with Boaneville unit for specific facilities. In these studies the
Bonneville unit water deliveries were made on a variable basis; however,
with the assumed storage in Salt ILake County little if any added carryover
space would be needed in Jordanelle Regervoir.

A comparison of the two previous tables indicates only small in-
creases in yields can be obtained by constructing local storage subsequent
to Bonneville unit deliveries. The apparent reason is that as the demand
increases more direct flow is usable under the demand curve. Increases
in yields above that provided by a 25,000-acre-foot Little Dell Reservoir
used in connection with Bonneville unit water are largely acccunted for
by the increase in carryover into the study period. It appears the bene-
fits of local storage in Salt Leke County for storage above 25,000 to
50,000 acre-feet are relatively wminor from a water supply standpoint.
There may be value however in constructing joint storage for peaking
purposes, emergency supplies, flood control, and recreation. Additional
study would be required to investigate the possibilities of such joint
use.

The table on the following page summarizes a series of studies made
to determine the limiting water yield assuming the Salt Lake aqueduct as
the only conveyance facility for delivering Provo River project water and
Bonneville unit water into Salt ILake County.

Study No. 1 is based on present water rights and 1s the same as

study No. & in the table on page 129. In this particular study the addi-
tion of Bonneville unit water would not add to the yleld because the Salt
Lake aqueduct was at the 175-second-foot capacity during 3 menths of 193k,
and in these same months local streamflcw and Mountain Dell Reservoir were
used to the full extent. Additional local water rights, additional local
storage, or an additional agueduct into Salt Leke County are required to
increase the yield.

Study No. 2 is based on future water rights and is identical teo
study No. 5, in the table on page 129. As in study No. 1, Bonneville
unit water would not increase the yield unless local storage or an addi-
tional agueduct into Selt Lake County were constructed.

Study No. 3 was based on the same local supply as study No. 2 but in-
cluded the addition of 25,000 acre~feet of storage at Little Dell Reser-
voir. The limiting overall annual yield assuming the capacity of Salt
Lake aqueduct at 175 second-feet is 161,000 acre-feet per year including
an average of 14,000 acre-feet of usable Bonneville unit water.
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Study No. 4 is similar to the previous study except the Salt lske
aqueduct cepacity essumed is 200 second-feet. The resulting annual yield
is 175,000 acre~-feet, including 26,000 acre-feet of usable Bonneville
unit water.

In studies Nos. 5 and 6 consideration was given to additional silorage
in Salt Lake County, and these studies illustrate that about 75,000 acre-
feet of peaking storage capacity in Salt Lake County would eliminate the
need for a second aqueduct to deliver the Bonneville unit supply. Added
carryover space in Jordanelle Reservoir of about 25,000 acre-~feet would
be required to permit flexibility of use.

Jordanelle Reserveoir.--~The capacity of Jordanelle Reservoir was
varied in the following studies to determine the breakpoints in the ratio
of storage capacity to firm municipal and industrial yield for 3-to lk-
year holdover stormge periode. Provo Reservoir Canal was consldered as
the most economical supplement to the Salt lake aqueduct as a conveyance
facility, and its entire capacity of 350 second-feet near Jordan Narrows
or an enlargement was used in each study. The studies were made on &
monthly basis and cover the period from 1929 to 1942, This period was
selected because it includes the period of lowest recorded runoff. Maxi-
mum water conservation and use were attempted by utilizing unregulated
flows before drawing on ground water supplies or regulated sources. All
flows of the Wasatch Front creeks and Provo River and 1lts imporis from
the Weber and Duchesne Rivers were considered available for satisfying
losses and demands.

A summary of the water supply studies illustrating conditions with
the active capecity used in the August 1964 definite plan report {150,000
acre-feet) and projections up to full use of all available water is shown
in the tabulation on the following page. The summary shows the facili-
ties assumed and their size for each particular plan., Alsoc shown are the
yield, water utilizaticn, and incremental storage and yield.

The following assumptions were made in all six studies shown in the
sumary table, Treatmeni plants were assumed built to sufficient capac-
ity to adequately treat all the supply. Conveyance facilities were as-
sumed to be available to transport the water from Little Dell Reservolr
and from Jorden Narrows to points of use in Salt Lake County. Northern
Utah County would be served by a separate aqueduct diverting from Prove
River. Iittle Dell Reservoir would store flows of Little Dell Creek and
of lambs Creek by means of the Lambs Creek diversion conduit. Ground
water and loecal surface supplies were estimated at 22,000 acre~feet
annually in northern Utah County and 42,000 acre-feet annually in Salt
Lake County. Capacity of the Salt Lake aqueduct was assumed as 175 second-
feet. Deer Creek Reservoir with 150,000 acre-feet of active storage would
be svailable for storage of project water.

136



LET

Summary of water

supply studles with Jordanelle Reservoir

gtudy number 1 2 3 4 5 3
Facilities and water supply
Little Dell Reservoir active
cepacity (ac.-ft.) 25,000 25,000 25,000 25,000 25,000 25,000
Jordanelle Reservoir zctive
capacity (ac.~7t.) 150,000 210,000 335,000 45,000 530,000 625,000
galt Iake aqueduct capacity .
(c.fas.) 175 175 175 175 175 17
Provo Reservoir Canal capacity '
(cofas.) 350 450 500 525 525 525
Yield of wells and local surface
supplies ,
In Salt Iake County 42,000 k2,000 k2,000 k2,000 k2,000 42,000
In northern Utsh County 22,000 22,000 22,000 22,000 22,000 22,000
Yield {1,000 ac,«ft.)
Salt Lake County 371 389 kos 416 Lol 430
Northern Utah County 86 91 95 99 100 102
Utilization of water supply
(1,000 ac,~ft.)
Period of study 1929-36  1931-36 1930-36 1930-36 1930-L2  1909-k2
Salt Lake County streams 112 106 108 106 116 120
Wells and local surface supplies
In Salt Lake County Lo Lo ko Lo ko L2
In Northernm Utah County 22 22 22 22 22 22
Provo River plus imports 281 310 328 3L5 344 348
Ineremental storage capacity
required in Jordanelle
Reservolr (1,000 ac.-ft.) £0 125 110 85 95
Incremental municipal and indus-
trial yield (1,000 ac.-ft.) 23 20 15 9 8
Incremental storage capacity to
P4rm municipal and industrial
yleld ratio 2.6:1 6.2:1 7.3:1 9.ks1 11,9:1
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Study No. 1 is based on Jordanelle Reservoir capaclty of 150,000
acre-feet. The carryover period for this study was from June 1933 to
January 1936. Provo Reservolr Canal capacity of 350 second-feet was
assumed.

Study No. 2 is based on Jordanelle Reservoir capacity of 210,000
acre-feet. The carryover pericd for thls study was from June 1933 to
January 1936. Provo Reservolr Canal capacity of 450 second-feet was
assumed. By increasing the storage in Jordanelle Reservoir 60,000 acre-
feet, an additional yleld over study No., 1 of 23,000 acre~feet could be
realized or an incremental storage capacity to firm municipsal and indus-
trial yleld ratio of 2.6 to 1.

Study No. 3 is based con Jordanelle Reservoir capacity of 335,000
acre-feet, The carryover period for this study was from June 1930 to
October 1935. Provo Reservoir Canal capacity of 500 second-feet was
assumed. By increasing the storage in Jordanelle Reservoir 125,000 acre-
feet, an additional yield over study No, 2 of 20,000 acre-feet could be
realized or an incremental storage capacity to firm municlpal and indus-
trial yield ratio of 6.2 to 1.

Study No. b4 is based on Jordanelle Resecrvoir capacity of hhg,000
acre-feet. The carryover perled for this study was from June 1929 to
Jenuary 1936. Provo Reservolr Canal capacity of 525 second-feet was
assumed. By increasing the storage in Jordanelle Reservolr 110,000 acre-
feet, an additional yileld over study No. 3 of 15,000 acre-feet could be
realized or an incremental storage capacity to firm municipal and indus~
trial yield ratio of 7.3 to 1.

Study No. 5 is based on Jordanelle Reservoir capacity of 530,000
acre-feet, The carryover period for this study was from June 1929 to
January 1941. Prove Reservoir Canal capacity of 525 second-feet was
assumed. By increasing the storage in Jordanelle Reservoir 85,000 acre-
feet, an additional yleld over study No. 4 of 9,000 acre-feet could be
realized or an incremental storage capacity to fiyrm municipal and indus-
trial yield ratio of 9.4 to 1.

Study No. 6 is based on Jordanelle Reservoir capacity of 625,000
acre-feet. This capacity represents about the maximum size of reservolr
to fullycontrol the river and its imports. The carryover period for
this study was from June 1929 to January 1941. Provo Reservoir Canal
capacity of 525 second~feet was mssumed. An increase in storage capac.
ity of 95,000 acre-feet would yield an additional 8,000 gcre-feet over
study No. 5. The incremental storage capacity to firm municipal and in-

dustrial yield ratio between study No. 5 and study No. 6 would be 11.9 <o 1.

Utah Jake.-~The operation study of Utah Lake with Prove and Goshen
Bays diked under conditions of full use of Provc Rlver and its imports
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for municipal and industrial use with Bonneville unit assumed in opera-
tion indicated that a firm annuval yield of 205,000 acre-feet could be
maintained. The effects of transforming the presently irrigated land
adjacent to the lske in northern Utah County into homes, lawns, streets,
business bulldings, churches, parks, and industrlal complexes in the way
of increased runoff and return flows were assessed.

Industrial water supply studies.--Industrial water requirements in
Salt ILake County are expected to increase from about 117,000 acre-feet
per yeer in 1960 to about 287,000 acre-feet by 2020 or an increase of
about 245 percent. The annual increase, if distributed uniformly over
the €0-year puriod, would be about 2,800 acre-feet per year.

Most of the water presently used for industriel purposes in Salt
Lake County is developed independently. Sources of supply include
streams emerging from the Wasatch Mountains, Jordan River, Utah Lake,
and underground water developed by wells. Increased use in the near
future will depend chiefly on water reserves, development of surplus
flows and return flows to Jordan River, irrigetion conversion, develop-
ment of additional ground water, and the purchase of municipal water.
The additional water for industrial use which can be developed from
these sources has not been determined.

An 1nvestigation of water resources of Selt Lake County is pres-
ently underway as a joint effort of industrial users, municipalities
and local districts, and State end Federal agencies; however, the in-
vestigation will not be completed for at least 3 years. When completed,
the study will provide more reliable data with respect to the avail-
abllity of surface and ground water which can be developed for municipal
and industrial use in the area. Estimates of future water supply for
industrial use have been made under population and weter requirements
subheading but should be used only as rough estimates and should be up-
dated as additional data become available.

Surplus flow of the Jordean River was estimated by comparing re-
corded flows with estimated water requirements. The water requirements
of the lower Jordan River were estimated by Karl Harris, Irrigation
Engineer, Agricultural Research Service, Phoenix, Arizona, The require-
ments are included in Information Bulletin No. 13 published by the Utah
State Engineer's Office and have been summerized ¢m the following page.
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Estimeted water requirements for

lower Jordan area, Salt lake Count
Requi rement icfss Total

Agri~ Geme Indus- (1,000

Month culture refuges trvl7 Total, ac,It.}
January 8 8 0.5
February 8 8 .5
Merch 370 8 zgs ez.h
April 27 370 8 5 2h.3
May 27 200 8 235 14.6
June 27 200 8 235 14.1
July 27 200 8 235 14.6
August 20 150 8 178 11.0
September 20 86 8 114 6.8
October 31 8 39 2.4
November 8 8 .5
December 8 8 .5
Total 113.2

}/ Tnecludes only the consumptive requirement of Utah Power
& Light Company plants.

The water requirements have been compared with the flows of the
Jordan River and Surplus Canal at 2100 South and the estimated inflew of
Salt Lake City sewers. Comparisons are included below for average stream-
flow over the 1943 to 1962 period and for 1961 which is & low year ap-
proaching 1934 and 1935

{Unit-~1,000 acre-feet)

Jordan River Salt

and Surplus Lake Lower

Canal City Jordan River Surplus Short-

Month 1942-63 average sewers demands flow ages
Octcber 19.0 2.8 2.4 19.4
November 16.7 2.7 .5 18.9
December 17.5 2,8 5 19.8
Januery 17.2 2.8 .5 19.5
February 16.9 2.5 .5 18.9

March 20.1 2.8 23.4 5

April 20.4 2.7 24.3 1.2
May 25.5 2.8 14,5 13,7
June 27.1 2.7 14,1 15.7
July 18.2 2.8 4.6 6.4
August 17.5 2.8 11.0 9.3
Septenber 18.9 2.7 6.8 14,8

Total 235.0 32.9 113.2 156. 4% 1.7
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(Unit--1,000 acre-feet)

Jordan River Selt
end Surplus lake Lower
Canal Clty Jordan River Surplus Short-
Month 1961 sewers demands flow ages
Cctober 15.1 2.8 2.3 15.5
November 13.6 2.7 .5 15.8
December 13.4 2.8 .5 15.7
January 12.C 2.8 .5 14.3
February 11.2 2.5 5 13.2
Merch 12.4 2.8 23.h4 8.2
April 10.3 2.7 2k, 3 11.3
May 10.7 2.8 14,6 1.1
June 8.2 2.7 14.1 3.2
July B.5 2.8 14.6 3.3
August 7.9 2.8 11.0 3
September 8.7 2.7 6.8 h.6
Total 132.0 35.9 113.2 79, L 7.0

The comparisons indicate about 80,000 acre-feet of surplus water on
the lower Jordan River during & relatively low runoff year and about
156,000 acre-feet in an average year, There are, at the same time, sub-
stantial shortages noted in 1961 and minor shortages in an average year
indicating seasonal and carryover regulation storage is required to in-
crease the dependable yleld. It is recommended regulation storage on the
Jordan River be considered under ultimate phase to develop water for in-
duetrial use. Such storage could be used for flood contreol, recreation,
and weter quality control in addition to reguletion.

Population and water requirements.--Population and water requirements
for 1960 and projecticns for 19800, 2000, and 2020 were included in the
Unilversity of Utah study and are tabulated below.

Salt Lake County population and water requirement data--
University of Utah study (figures rounded)

1560 1580 2000 2020

Population 383,000 633,000 893,000 1,158,000
Nonindustrial water

requirement {1,000 ac,-ft.) 77 142 212 288
Industrial water

requirement (1,000 ac.-ft.) 117 179 237 287
Total municipal and industrial

water requirement (1,000 ac.-ft.) 194 321 Lhg 575

The study indicated 86,000 acre-feet of water delivered by public
and rural domestic systems in 1960 indicating about 9,000 acre~feet of
industrial weter was delivered by public systems. Annual use per capita
for nonindustrial requirements ranges from about 0.20 acre-foot in 1980
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to 0.25-acre-foot in 2020. Public supply deliveries in 1960 were at an
annual rate of ebout 0.225-acre~foot per cepita. On the basis of the
increasing nonindustrial requirements it eppears annual public supply
requirements will approech 0.28-acre-foot per capita by the year 2020.

The tabulation below shows the estimated public supply requirements
and illustretes hov such reguirements mey be supplied by presently avail-
abls supplies, increased supplies made usaeble by local devel opment, and
Bonneville unit water. . A remaining demand which may rely on ultimate
phase development is also shown. It should be realized the local de-
velopment assumed is for illustrative purposes only and should not be
construed to represent or define locael development. In addition all
deta, including requirements and potential supplies, should be revieved
periodically and adjusted maa deemed appropriate.

Estimated publie water requirements and
potential water supplies
Salt lake County
(Unit--1,000 acre-feet)

Year
1960 1970 1980 1990 2000 2010 2020

Nonindustrial requirement 77 109 1k2 176 212 250 289
Industrial requirement 9 13 17 20 25 29 34
Total public supply require-

ment 86 122 159 196 237 279 323
Present weter supply 96 96 96 96 96 96 96
Increased supply, local

developmentl 26 38 38 38 38 38
Bonneville unit supply2/ 25 & 6h B4 &k
Ultimete phase demand 39 81 125

1/ Assumes expansion of treatment feciliities, conversion of WALET
rights, and 25,000-acre-foot active capacity at Little Dell.

g/ Includes 50,000 acre-feet assumed aveilable from Jordanelles and
14,000 acre-feet of presently avallable water made usable by importing
Bonneville unit water.

Another tabulation is included on the following page to indicate
projected industrial requirements. Remeining demands on the bottom
line of the tabulation could likely be satisfied from increased munici-
pal and industrial return flow and regulation storage on the Jordan
River. An analysis of the future industrial supply hes not been made
at thie time but should be made for inclusion into the 1966 supplemental
definite plan report.
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Estimated industrial water requirements
Salt Lake County
(Unit-~1,000 acre-feet)

Year

1560 1970 1980 1990 2000 2010 2020

Industrial requirement 117 148 179 208 237 263 287

Supplied from public systems 9 13 17 20 25 29 34
Remaining industrial require-

ment 108 135 162 188 212 23k 253

Estimated present supply 120 120 120 120 120 120 120

Remaining demand 15 Lo &8 92 114 133

Utah County

Requirements for municipal and industrisl water withir Utah County
have been repidly increasing during the past two decades as a result of
accelerating populaticn growth, industrial expansion, and commercial de-
velopment. Municipal and industrial water utilization for the county in
1960 was exceeded only by Salt Lake County and smounted to about 2i per-
cent of the total use in the potential ultimate phase service area. Water
requirement projections indicate Utah County's use will increase from
98,000 acre-feet in 1960 to about 253,000 acre-feet in 2020. In the year
2020 Utah County will use about 18 percent of the total municipal and in-
dustrial water consumption in the service area,

Water resources of Utah County consist of local streemflow, springs,
ground water, and water delivered by the existing Strawberry Valley and
Provo River projects. The water resources are currently nearing full
utilizaticn. Increesed water use appears o depend on water reserves,
conversion from irrigetion use, and water imported under the Central Uteh
project.

Population and water requirements for 1950 ané projecticons for 1980,
2000, and 2020 were included in the University of Utah study and are tabu~
lated below.

Utah County population and water requirement data
University of Utah study (figures rounded)

Yeary
1560 1980 2000 2020

Population 107,000 152,000 237,000 313,000
Nonindustrial water

requirement (1,000 ac.-ft.) 26.6 %3.9 67.0 93.3
Industrial water

requirement (1,000 ac.-ft.) TLl. b 109.7 138.7 159.4
Teotael municipal and industrial

water regquirement (1,000 ac.-ft.) 98.0 153.6 205.7 252.7
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The study showed sbout 34,000 acre-feet of water delivered by public
and rural domestic systems in 1960, indicating about 7,000 acre-feet of
industrial water was delivered by public systems. Annual use per capita
for nonindustrial requirements ranges from Q.25-acre-foot in 1960 to
0.29-acre~foot in 2020. Public supply deliveries in 1960 were at an
annuel rate of ebout C.32 acre-foot per cepita. On the basis of non-
industrial requirements, it eppears public supply requirements would
approach 0,37-acre-foot per capite per year by 2020. It is assumed,
however, that more efficient use of water will take place and bullding
lots will be smaller, thus offsetting increase in public requirements.

Utah County was considered in two parts in the Bonneville Unit
Definite Plan Report. The area encompassing Provo and the municipalities
to the north was considered North Utah County and the area south of Provo
as South Utah County. The population and public supplied water require-
ments have been estimated for the two areas and are listed below.

Population and water requirement for Utah County

1060 1950 2000 2020
South Utaeh County 27,000 37,000 52,000 68,000
Population
Annunl public water
requirement (ac.-ft./capita) .32 .32 .32 .32
Annuel public water
requirement (1,000 ac.-ft.) 8.70 11.80 16.60 21.80
North Utsh County
Population 80,000 125,000 185,000 250,000
Annual public water
requirement (ac.-ft./cepita) .32 .32 .32 .32
Annual public water
requirement (1,000 ac.-ft.) 25.60 40 .00 59.20 80.00

It is estimated water reserves and local development will adequately
serve the area until about 1975. Increased requirements beyond 1975
would depend primarily on water imported under Bonneville unit end wlti-
mate phase of Central Utah project. The taebulation below derives poten-
tial demands on Central Utsh project.

{Unit--1,000 acre-feet)
Year
1975 1980 1950 2000 2010 2020

South Utah County

Public supply requirement 11 12 1k 17 1g 22

Present supply and local conversion 11 11 11 12 12 12

Central Utah demand o1 3 5 7 10
North Utah County

Public supply requirement 3¢ Lo Lo 59 70 80

Present supply and local conversion 36 36 37 37 38 39

Centrel Utah demand L 12 22 32 k1
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The industrial requirements which may require project water have bheen
derived below. It is expected the requirements will be located primerily
in North Utah County.

{Unit--1,000 acre-feet)
(Figures rounded)
Year
1975 1980 1990 2000 2010 2020
Industrial water requirements 102 110 126 140 152 160
Independent industrial water

requirements ok 102 118 132 il 152
Present supply and conversion 9k 9l 9h gk 9k 9l
Remaining requirements 8 2l 38 50 58
Estimated reuse 2 8 12 16 19
Central Utah demend 6 16 26 34 39

The demands for project water are rough estimates and will be revised
es additionel deta are availeble or new trends develop. It was assumed
the Bonneville unit water would be available in 1975 and would be ini-
tially needed the same year. Distribution of Bonneville unit water wes
assumed as contemplated In the definite plan repeort, 20,000 acre-feet to
North Utaeh County and 7,500 acre-feet to South Utah County.

Centrel Utah project water requirements
Utah County
{Unit--1,000 acre-feet)
1975 1900 1990 2000 2010 2020

South Utah County

Public supply requirement 1 3 5 i 10
Bonneville unit 1 3 ) T 8
Ultimate phase 2
North Utah County

Public supply requirement 4 12 22 32 b1
Industrial requirement 6 16 26 3h 39

Total 10 28 IS 66 &0
Borneville unit 10 20 20 20 20
Ultimate phase 8 28 L5 60

Depending on trends and the location of industry, it appears Bonne-
ville unit water is adequate for South Utah County to about 2010. It
appears North Utah County could require ultimate phase water prior to
1990. The total anticipated municipal and industrial reguirement from
the ultimate phase is illustrated by the curve on the following page for
Utah County.

Davis, Weber, Morgan, end Summit Counties

Davis, Weber, Morgan, and Sumit Counties have heen considered
Jointly beceuse they are all within the Weber River service area The
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four counties combined account for about 14 percent of the 1960 total
municipal and industirial water consumption in the potential ultimate
phase area. The anticipeted use by 2020 is expected to approach 23
percent of the total for the entire service area, indicating above
average growth is expected in the four-county area.

Expanding municipal and industrisl water requirements are currently
being met with ground water develcpment and Weber Basin project supplics.
It is anticipated the ground water will be fully developed in the near
future and that increasing requirements will depend primarily on Weber
Basin project supplies and irrigation conversion.

The Weber Basin project will provide about 60,000 acre-feet of
municlpal and industrial water for use in the area. The potential Bear
River project currently being studied inecludes provisions to make about
22,000 acre~feet of water available to the area by 1975, and ultimately
it is estimated about 68,000 acre-feet of Bear River project water could
be delivered through various exchange agreements.

Population and water requirement data for 1960 and projections for
1980, 2000, and 2020 developed by the University of Utah are shown below
for the four counties combined.

Projected population and water requirement data
{ figures rounded)

1960 1930 2000 2020
Population 18%,000 306,000 441,000 #73,000
Water requirements (1,000 ac.-~ft.)
Nonindustrial 41 4 111 151
Industrial 15 48 106 17k
Total c6 122 217 325

Industrial water requirements increase at a rapid rate and account
for about 60 percent of the total increase for the 1960 to 2020 period.
Requirements tabulated above include total water intake needs and do not
allow for reuse. It appears reasonable to assume a 50 percent return
flow from increased nonindustrial use which could be used to meet indusa
trial requirements not necessarily requiring high quality water. The
table on the following page illustrates the use of return flow and de-
rives the additionel water supply required o neet increased demands
during the 1960 to 2020 pericd after allowing for return flow.
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Water requirements efter allowing
for estimated usable return flow

(Unit--1,000 acre-feet)

1960 1980 2000 2020
Nonindustrial regquirement 41 k 111 151
Industrial requirement 15 418 106 174
Increased nonindustrial return flow 16 34 5k
Remaining industrial requirement 15 32 72 120
Less 1960 supply 15 15 15 15
Remaining industrial requirement 17 57 105
2/3 remaining industrial requirement 12 38 T0

Increased water requirement (Honindus-
trial plus previous line) /42 86 1hg 221
Annual net use per capita {ac.-Pt.) 0.23 0.28 0.34 0.39

1/ Includes 1,000 acre-feet public supplied industrial water.

The relatively high water requirements per capita in the four-county
area reflect a projected industrisl expansion which is higher than other
counties.

The table below illustrates the adequacy of potential water supplies
in meeting future requirements. Revisions will be considered as addi=-
ticnal data become available.

1960 1670 1980 1990 2000 _ 2010 2020

New water requirements 18 1 T5 107 143 179
Weber Basin supplyl 1k 38 38 38 38 38
Locel development L 5 5 5 5 5
Bear River project i 1 32 6L 68 68
Remaining demand 32 68

1/ Prior to 1960 about 22,000 acre-feet of Weber Basin project
municlpael and industrial water had been sold.

It appears the potential Bear River project would adequately supple-
nment existing supplies to about the year 2000. In addition, irrigation
conversion during the interim period and subsequent to 2000 would extend
locel supplies considerably. The total anticipated uwltimate phase re-
quirement for this area is illustrated on the following page.

Duchesne and Uintah Counties

The Uints Basin, including Duchesne aind Uintah Ccuntles, has great
petential for future growth because of the netural rescurces lecated in
the area. Probably the greatest potential lies in the undeveloped oil
shale deposits and the phosphate beds which cover large areas of Uintah
County and extend into Duchesnme County. Other potentiel growth is de-
bPendent on additional development of oll fields, timber industry, agri-
culture, recreation, and tourism.
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Based on the ebundance of natural resources and other factors which
influence growth and development, the population projection for Uintah
County indicates it will experlence the greatest percentage increase in
population of any county within the Central Utah project area. The
growth of Duchesne County is expected to be signifiicantly below that of
Uinteh County.

Future growth and development in Uinta Basin are dependent on the
availability of an adequate water supply to sustain growth. The water
resources within the area, consisting of stream runcff and ground water,
ere currently being utilized for irrigation and municipal and industrial
purposes., Additional local development is anticipated only in certain
areas and will probably be undertaken as an integral part of the Central
Utah project. The flows of Ashley Creek have been largely controlled
and utilized by the recently completed Vernal unit of the Central Utah
project. Other streaws in the area are essentially utilized but will
be developed further by constructing regulation storage under the Cen-
tral Utah project. The Vernal unit of Central Utah project makes 1,600
acre-feet of water avallable for municipal and industrial purposes to
the area around Vernal. Much of this water has already been used to
supply current needs, and if the predicted growth of the area becomes
a reality, the present municipal and industrial water supplies will be-
come lnadequate in a few years.

Future additional municlpal and industrial water supplies appear
to depend on acquiring irrigation water rights or obtaining water from
the Central Utah project.

Population and water requirement data for 1960 and projections for
1980, 2000, and 2020 were included in the University of Uteh study and
are tabulated below.

Duchesne and Uintah Counties population and
water requirement data (figures rounded)

Year
1960 1980 2000 2020
Population 18,800 24,000 63,000 a2,000
Nonindustrial water requirement

(1,000 ac.-ft.) 7.9 10.6 30.9 Lo.7
Industrial water requirement

{1,000 ac.-ft.) 3.9 8.7 4i.5 56,6
Total water requirenent

{1,000 ac,-ft.} 1.8 19.3 724 97.3

In addition to water requirements developed in the mentioned study,
Buresau of Reclameation economists have estimated water requirements for
industrlal growth not adequately covered under the base projection. Es-
timated additional water requirements for Uinta Basin are listed by
decade on the following page.
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Additional water requirements for specific
industrial development in Ulnta Basin
(Unit--1,000 acre-feet)

Year 0il shale Phosphate Total
1960 4] 1 1
1970 20 2 22
1980 30 3 33
1990 30 L 34
2000 ko 7 L7
2010 ho 11 51
2020 ho 17 ST
2030 50 26 75
20ko 50 ho 90
2050 60 62 122

The industrial development in Uinta Basin will likely be located
considerable distance from existing municipalities and thus camnot rely

on municipal return flows.
of the industrial water could be reused.

Tt is estimated, however, sbout 20 percent

The tabulation below shows

municipal and industrial water requirements after meking allowance for

reuse.

Total municipal and industrial water requirement for
Ulnta Basin after allowing for estimated usable return flows
(Figures rounded)

(Unit--1,000 acre-feet)

Year

1060 1970 1980 1990 2000 2010 2020

Nonindustrial requirement 3] 9 11 19 31 37 4]

Base industrial requirement b 6 9 24 Lo 50 57
Additionsl industrial

requirement 1 22 33 34 L7 51 57

Total requirement 13 37 53 T7 120 138 155

Estimated reuse 1 5 6 12 18 20 27

Net requirement 12 32 47 &5 102 118 128

Present supplies were adequate to serve the 1960 requirements.

In-~

creased requirements beyond 1960 would rely on the Vernal unit supply

and additional local development.

The tabulation indicates the nced for

additional water supply by 1970 and points to the need for early con-
strction of Jensen unit and ultimate phase to serve the srea.
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Estimated municipal and industrial waiter requirements
for Duchesne and Uintah Counties
{Unit--1,000 acre-feet)
1960 1970 1980 1990 2000 2010 2020

Municipal and industrial

requirement 12 32 47 65 102 118 128
Present supply 12 12 12 12 12 12 12
Local develoyment and

conversion 2 3 i 5 6 T
Vernal unit 2 2 2 2 2 2
Jensen unit and ultimate

phase 16 30 L 81 98 107

It is currently estimated Jensen unit would develop about 4,000
acre-feet for municipal and industrial purposes; however, this could
likely be increased if deemed necessary.

The curve on the following pege illustrates the anticipated runic-
pel and industrial requirement for the Ulnta Bagin area.

Carbon and Emery Counties

Future increases in municipel and industrial water requirements
within Carbon and Emery Counties are principally dependent on expansgion
of coal mining eand allied industries. The area contains vast deposits
of good quality bituminous cosl which is currently used in the steel
industry, steam-electric generation, and for othier purposes.

Expended coal development will depend on a number of factors but
one of the most impertant will be the availebility of water. The water
supply in the area is utilized to the extent that municipal and indus-
trial users have periodically purchased stock in irrigation companies
to obtain additional water.

Potential water development on the Price River and tributaries is
discussed in & Bureau of Reclamation report, "Price and San Pitch River
Basins, Utah," December 195L4. The report points out the possibility of
developing additional water on the lower Price River, part of which
could be exchanged upstream to Sccofield Reservoir. The development
would include constructing storage at the Farnham site and possibly at
the Woodside site to inerease the annual water supply by about 40,000
acre~feet. The quality of water is questionable at the Farnham site
and definitely is not suitable for municipal, irrigation, or most in-
dustrial uses at the Woodside site. In addition, the Woodside site is
several miles from existing mines and industrial development. It was
concluded in the report that some water could likely be developed at
the Farnham site or other upstream sites but substantial increases in
water supply will depend on importations into the basin. Possible
sources of jmportation are the Green River &nd Strawberry Reservoir.
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Population and water requirement data For 1960 and future projections
from the Unilversity of Utah study are tabulated below for the two counties.

Cerbon and Emery Counties
Fopulation and water requirement data
(Figures rounded)

Year
1060 1980 2000 2010
Population 26,700 36,700 60,200 69,000
Water requirements (1,000 ac.-ft.)
Nonindustrial 6.4 9.6 15.3 19.k
Industrial 10.7 23.2 55.6 6k.0
Total 17.1 32,8 71.9 84.3

Bureau of Reclamatiocn economists have estimated additional water re-
quirements for expansion not adequately covered in the University study.
Estimated additional requirements are listed below by decade.

(Unit--1,000 acre-feet)

Additional
industrial
Year requirement
1990
2000 60.0
2010 105.0
2020 105.0

The industrial development will likely be located a considerable
distance from municipalities and may be widely scatiered, thus it is esti-
mated only sbout 20 percent reuse could be realized.

The tabulation below derives the requirements which will likely de-
pend on water developed by Central Utah project after allowing for esti-
mated local development and reuse.

(Unit--1,000 acre-feet})
1960 1670 1980 1990 2000 2010 2020

Total reguirements 17 23 33 L9 132 185 139
Present supply 17 17 17 17 17 17 17
Local development 5 10 10 10 10 10
Reuse 1 3 5 23 33 34
Central Utazh project 3 16 82 125 128

Carbon and Emery Counties' anticipated municipal and industrial re-
quirement frcm the ultiwate phase is illustrated by the curve on the
Pollowing page.
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Sevier River Basin and Juab County

The counties comprising Sevier River Basin include Beaver, Garfield,
Millard, Piute, Sanpete, and Sevier Counties. Juab County is included in
this analysis because it is adjacent to the area and would likely be
served water from the same conveyance system under Centrel Utah project.

Projected growth in Sevier River Basin and Juab County is primarily
centered arcund agriculture but includes anticipated increases in light
industries. Water resources in the area are essentially utilized at
present for agricultural purposes. Increased nunicipal and industrisl
wvater supplies appear to depend on irrigation conversion or the impor-
tation of water under the Central Utah preject.

Population and water requirement data for 1960 and future projec-
tions from the University of Utah study ere tabulated below for Sevier
River Basin and Jueb County.

Population and water reguirementis
(Pigures rounded)

Year
1960 1580 2000 2020
Population 43,5400 49,800 57,900 05,200
Water reguirement
(1,000 ac.-ft.)

Nonindustrial 15.9 16.3 21.3 2i,1
Industrial b1 9.3 13.7 173
Total 20.0 27.6 35.0 LT L

Usable return flow would be a comparatively small amount, due to
the scattered nature of comaunities. It would likely be used for irriga-
tion but additional municipal and industrial water could possible be
diverted by exchange. Usable return flow is estimated to reduce demands
on the project by about 20 percent.

It was assumed present water supplies and reserves would adequately
serve the area until 1980, and only 80 percent of the increased demand
beyond 1980 would require project water. Tabulated below are the esti-
mated reguirements which may depend on Central Utah project.

Potential Central Utah project
demand
{Unit--1,000 acre-feet)
Year Demand
1980
1990
2000
2010
2020

N =1 £ I\
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The municlpal and industrial requirement for this area from the
ultimate phase is illustrated by the curve on the following page.

Tooele and Wasatch Counties

Population and water requirement data for Tooele and Wasetch Counties
compiled by the University of Utah heve been tabulated below. The potea-
tial demand on ultimate phase for Tocele County will require additional
investigation because of the distance involved in serving the area.

Population and water requirement data
(Pigures rounded)

Year
1960 1980 2000 2020
Population
Tooele County 17,900 29,100 37,100 43,400
Wasatch County 5,300 7,000 9,100 11,100
Water requirements (1,000 ac.-ft.)
Tooele County
Nonindustrial 3.9 T.1 9.4 11.5
Industrial 6.1 12.7 20.0 26.0
Total 10.0 19.6 9.4 37.5
Wasatch County
Nonindustrial 1.7 2.3 3.0 3.6
Industrial 1.7 2.8 2.8 2.8
Total 3.4 5.1 5.0 6.k
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POUER

Intrcduction

Numerous potential hydroelectric and pumping developments may e
asgociated with Central Utah project ultimate phase plans for developing
and delivering water for irrigation, municipal, and industrial uses.
Representative potential developments now recognized are summerized and
described briefly in this chapter.

Power Requirements

Electric utilities in the United States have experienced a rate of
growth such that they must plan and construct, on the average, one fa-
cility equal in size to the one in place every ten years. Rapid growth
of this magnitude has been experienced in Uteh and in the power market
ares of the Colorado River Storage project, comprising the States of
Utah, Wyoming, Colorado, New Mexico, and southern Nevada. TFederal Pover
Commisgion estimates of power requirements to be supplied by utilities in
these areas are tabulated below to illustrate the continued rapid growth
which may be expected,

Power recuirements
Energy requirements

Peak demand (megawatis) (million ¥Kw.-hrs.)
CRSP CRSP
Year Utah market area Utah merket area
1955 507 2,515 2,637 13,518
1960 789 3,90k 4,151 21,303
1970 1,445 7,258 7,710 39,966
1980 2,247 11,477 12,084 63,148

It is evident that large new sources of power generation must be
planned and developed if the rapid grovth forecast is to be met. Cone-
sideration should be given to various alternative sources of energy and
sites for generaticon facilities.

There are large-scale resources of coal and oll shale in the Upper
Colorado River Basin including areas of eastern Utah in the Centrsl Utah
project area. These resources are favoragble tc development of large mine-
mouth fuel-electric powerplants., Some sites for mine-mouth plants are now
being studied in connection with extra high voltage transmission to power-
loads in California. In addition, the techneology for nuclear-povered
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rlants is advancing and forecasts have been made that this source of power
will be competitive by 1570,

The bulk of the cleetrical power growth reguiremente will prcobably
be met by large thermocleetric developments, Thesc plants, however, op-
eratc best and most effieclently in o high plant factor basc load opera-
tion. Hydroclectric plants arv particularly adepteble to peaking oper-
ation since adjustments in gencration can readily be made to meet load
changes. A cambination of thermeelectric and hydroclectric gencratlon
may most effectively and efficicntly meet future anticipated load require-
menta. As loads increase 1n magnitude, pumped storage developments may
be nceded, involving pumping water to storage during off-peak hours of
power use for release to goenerate power at the time of system peaks.

Potentlel hydroclectrle resources in the projeect aree should be in-
vestlgated as & means of supplying part of the lorge amounts of power
generation which will be required in future decades, as well as supblylng
power for project pumping plants. Particular consilderation should be
given to the utilization of hydroelectric resources for peaking operation.

Potential Hydroelcetrdie Development

Potential hydroelectrice developments are deseribed under the gen-
cral plan of water development with which they arc associated or inci-
dental to. Many of these developments arc alternative to each other.

Comprehcnsive plan of 1951 auvthordzing report

This plan would divert south slope strecams of the Uinta Range into
a 90-mile-long Strawberry aqueduct at about 8,000 feet elevation. About
400,000 acre-feet would be diverted annually. The water would flow by
gravity to thc potentlal Strawberry Reservoir for storage. Relecases from
the resgervoir would pass through Diamond Fork enroute to distribution in
the Bonneville Baslin. Water diverted from the Uinta Basin would bc re-
Placed and additional supplies developed by constructing the Flaming Gorge
aqueduct for direct diversion from Flaming Gorge Rescrvolir to the Ulnte
Basin.

Diamond Fork Power Systcn

The largest potential hydroclcetrice development assoclated with the
euthorizing report plan of 1951 is in the Diamond Fork area. The Diamond
Fork power system as then prescnted ineluded the following potential
powerplants.
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Average annual

Installed capaclty generation
(o) (million kw.-hrs.)
Compre - Compre-
Nominal Initial hensive Initial hensive
Poverplant head (ft.) phasc planl/ phase planl/
01d West 329 9,000 9,000 5.6 L5765
Fifth Water 303 30,000 120.3
Hammock 1,460 40,000 160,000 oho.2 789.7
Tanncr 22k 6,000 26,000 35.9 120.8
Costilla 400 6,000 6,000 48,3 48.3
Total 2/2,500 61,000 231,000 310.0 1,125.7

1/ Includes initial phase plan.
2/ Using average of 0ld West and Fifth Water heads.

The total average annual gencration in execss of one billion klle-
watt-hours represcntative of the potentisl of the Diamond Fork develop-
ment with the water supply of the comprehensive plan of the 1951 report.
The system, as indicated, would opcratc at an average annual plant fac-
tor of 55 percent. By utllizing daily regulating rescrvoirs and different
condult routings and powerplant sites in the same general arca, peaking
capaclty could be added. Such changes were mede in the initlal phase plan
adopted in the “Bonneville Unit Definlte Plan Report,” August 1964, It
1s exXpected that eimilar changes will be made in ultimatc phase plans,

Potential ultimate phase powerplant sites in the Diamond Fork area
arc located at the outlet works of the potential Haycs and Monks Heollow
dams.

Hayes Powerplant.««The Hayes Reservolr is planned for construction
in the initial phasc. A powerplant of 4,000-kilowatt capacity in thc
ultimate phase would produce about 14,000,000 kilowatt-hours annually
with initial phasc water distribution. The potential Hayes Powerplant
supplants the Castilla Powverplant of carller studies.

Monks Hollow Powerplant.--A peaking plant of 90,000 kilowatts and
Producing an average of 142,000,000 kilowatt-hours annually has buen
considercd 1n past stuldles. The potential Monks Hollow Reservoir is not
included in the initial phase plan.

Ulnta Basin Powcrplants

The comprehensive plan of development of the 1951 authorizing re-
port includcd the Yellowstone and Whiterceks Powerplants. Therc are
scveral other possible sites on tributary streams above the potential
ultimate phase Strawberry agucduct.

Yellowstone Powerplant.--This plant would be located at the cutlet
works of the potentisl Upper Yellowstone Dam on the Strawberry agueduct.
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The plant would utllize the head developed by the dam and the flows of
Stravberry aqueduct from Little Brush Creek to Yelloustone Cresk. Recon-
naissance studies indicated that a plant of 11,000-kilowatt capacity would
produce 40,000,000 kilowatt-hours.

Whiterocks Powerplant.-~Located on the Whiterocks River at the di-
version to the potential Strawberry asgueduct, this plant would develop 2
head of about 500 feet and an annuasl vater supply of about 70,000 acre-
feet. Preliminary studies showed that a plant of 7,000 kilowatts would
produce 30,000,000 kilowatt-hours annually.

Other potential south slope Uinte powerplants.--Several other possible
pover sltes are located at the diversions of Green River and Duchesne River
tributaries to the potential Strawberry acueduct., Freliminary estimates
of these powerplants are summarized in the following tabulation.

Avefage annual

energy

Average annual production

Head water supply Capacity {million

Poverplant (£6.) {ac.-ft.) (xv.) kw.-hrs.)
Ashley Boo 50,000 6,000 25
Dry Fork 2,000 22,000 8,000 3l
Uinta 500 100,000 12,000 L2
Upper Yellowstone;/ 800 35,000 5,000 20
Leke Forkl/ 600 65,000 7,000 %0
Rock Creekl/ 1,100 25,000 5,000 20

l/ Located in National Forest Wilderness area.
Green River Powerplants

Some alternative plans of water development involve direct diversion
of water from the Green River, Lerge diversion dems compatible vwith power
development would be reguired. Development of hydroelectric sites to pro-
vide pover for extensive project pumping developments may also be econom-
ical. Several pover sites have been recognized in past studies, including
Echo Park, Split Mountain, and Gray Canyon. It should be noted that the
Echo Park and Split Mountain sites are within the boundaries of the Dino-
saur National Monument. Public Law 485, the authorizing act for the Colo-
redo River Storage project and participating projects, states: "It is the
intention of Congress that no dam or reservoir constructed under the au-
thorization of the act shall be within any national park or monument,"”
This may preclude any development at these two sites,

Echo Park
Echo Park Daem site is located on the Green River about 3 miles east

of the Utah-Colorado state line and about 3 miles dowmstream from the
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confluence of the Yampa and Green rivers. BEche Park Powerplant would
be located at the toe of the dam with an installed capaeity of 200,000
kilowatts., Initially it would produce about 995,000,000 kilowatt-hours
annually and with ultimate upstream depletions about 677,000,000 kilce
watt-hours.

Split Mountain

Split Mountain Dam site is located on the Green River about 14 air
miles cast of Vernmal, and the powerplant would be situated about 12 river
milces downstream fram the dam. With a capacity of 100,000 kilowotts the
plant would prouduce about 710,000,000 kilewatt-hours annually under ind-
tial conditions and about hhl,OO0,000 kilowatt~hours with ultimate up-
strecam depletione.

gray Canyon

Gray Canyon Dam would be located on the Green River about 4 miles
upstrcam from the mouth of the Price River. Gray Canyon powerplant at
the toe of the dam would have a capacity of 210,000 kilowatts. The plant
would producc about 1,303,000,000 kilowatt-hours anmually with initial
conditions and 826,000,000 kilowott-hours with ultimate upstream depletions.

An alternative to Gray Canyon Dam loceted downstream from the con-
fluence of the Price and Green Rivers weould have about the same power
potentiagl.

Other potential powerplants

The potential hydroclectric developments discussed in the proceding
paragraphs are represcntative of the possibilitics in the project arca.
Other alternmative plans of water development, however, may includce addi-
tional potential sites.

Alternatives involving diversion of water from Strawberry Resore
voir to draipages other than Diamond Fork, including Tic Fork to Sanpete
and Juab, Pricc River, or Danicls Creck to Prove River, may be considered.
Potential power sites with the water supply invelved and differences in
clevation would be associated with such plans. In earler studics plan-
ncrs have considered powerplent sites at Milburn and Nephi associated
vith onc such plan.

Other powerplant possibilitivs could be associated with water dis-
tribution plans involving canal drops or rcgulating reservoirs. In
carly studics plants of this type were considerced at Leamington and
Sevier Bridge Rescervoirs.
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Pumped Storage Development

Rumerous potential pumped storage sites are in the project area.
The most favorable of these are considered to be in the Wasatch Front
arca duc to proximity to powerloads. Development of large-scalce mine-
mouth fucl-clectric plants in central and castern Utah and construction
of high voltage interregional transmission lines, however, may make
potential developments of peaking power in other project arcas attractive.

Development of peaking capocity with use of project water supply.
as in the Diamond Fork area, is also a potentiality, possibly in com-
bination with pumped storage. Other sites would probably have to be of
the pure pumped storage class with sclf-contained water supply requiring
only small amounts for makeup of losses and plant usc,

Some pumped storage sites in the project area arce described in the

"Pumped Storage Investigations Preliminary Reconnaissance rcoport,”
Region 4, March 1964,

Projeet Pumping

Cursory investigations indicate that projcct powcrplants in the
Central Utah project area would produce power in exccss of the project
pumping requirements. Extensive use of pumping is a potentiality in
the various alternative plans of water development. Pumping plants now
recognized arce deseribed bricfly in the following paragraphs.

Comprchensive plan of 1951 authorizing rceport

Potential pumping plants included as part of the comprchensive plan
of the 1951 report arc the Blue Bench, Whitcrocks-Neola, Altonsh, Leota,
and Holden plants. The Blue Bench plant would be located about 5 miles
southwest of Upalco, Utah, and would pump water from the Flaming Gorge
aqueduct e the Blue Bench during summer months for new land irrigation.
The Whiterocks-Neola pumping plant would be located approximately 2%
miles cast of Whiterocks, Utaeh, and would pump watcer from the Flaming
Gorge aqueduct to the Whiterocks-Ncola Canal for irrigation. The Altonch
pumping plant would pump replaccement irrigation water from the Whiterocks-
Neola Pump Canal about 9 miles southcast of Altonah, Utah, to lands above
Mt. Emmons and Blucbell. The Leota pumping plant would be located north
of the Leota Bottoms arca, a flood plein of the Green River near Leota.
Water would be pumped from the river via the service canal to lands too
high to be reached by gravity flow from the river. Thoe Burcau of Sport
Fisheries and Wildlife i1s currently constructing a migratory bird refuge
on lands that would be served by this plant which may preclude further
development at this site. The Holden pumping plant, located about 7 miles
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northwest of Holden, Uteh, would pump water from the Sevier Canal for
irrigation of new lands in the viecinity of Holden and Fillmore. De-
tails of the pumplng plants follow.

Blue Whiterocks-

Pumping plant Bench Necla Altonah Loot Holdcn
Static Iify (fE.) LR o8 1eT 20 235
Hydraulic capacity {c.f.s.) 293 275 120 35 240
Anmual gquantit umped
(ac.%ft.) Yy pumpe 40,500 32,300 13,100 5,300 38,000
Installed capacity (¥w) 16,000 23,000 2,800 115 9,000
Annual cnergy consumption
(m8lion kw.-hrs.) L5 30 5.6 0.2 15-1

Direet diversion from Green River plans

Several alternative plans of water development involving dircet
diversion of water from the Green River and cxport to the Bonneville
Basin are potentialities. These could involve diversion from the Fleming
Gorge Reservoir, the potential Echo Park or Gray Canyon Rescrvoir, or
others. Extensive pumping could be associated with such developments.

The plants would operate ncar capacity a large part of the year.
Pertinent data of these plants arc given as follows to indicate some-
what the magnitude of pumping vhich may be required with the various
potential plans of direct diversion from the Green River to the Bonne -

ville Basin.

Power requirements

Annmual

Average Hydraulic cnorgy

head capacity Capacity (million

Pumping plant (ft.) (c.f.5) {kw) kw. -brs. )

Echo Park 133 1,300 31,100 190
Duchesne 286 1,800 61,600 L06
Starvation No. 1 375 1,500 71, 500 533
Starvation No. 2 1o 1,500 65,000 583
Total 1,20k 229, 300 1,712

The same alternative plan, with greater scale of development than
the 1951 comprehensive plan, would also lnelude scveral pumping Flants
associated with weter distribution in the Bonneville Basin. Data on
these plants arc shown in the following tabulation.
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Power requirements

Amount Annual
Averoge pumped encergy
head annually Capacity (million
Pumping plant (£t.) (ac.~ft.) {Ioe) kv.-hrs. )
Sage Valley 200 21, 300 2,500 5.5
Mona 306.5 b2, 860 2k, 300 16.8
Fayctte No. 1 203.5 65, 445 7,800 17.1
Fayctte No. 2 61 14,220 500 1.1
Sevicr Bridge 173 13,950 1,680 3.1
Holden-Fillmore No. 1 202 20, 0k0 2,360 5.2
Holden-Fillmore No. 2 203 87,400 10,400 22.7
Holden=Fillwore No. 3 210 18,520 2,380 5.0
Total 51,920 T6.5

The pumpling plants listed above are somewhat rcprescntative of those
possible with large-scale diversion fram other polnts along the Green
River for conveyance to the Bomneville Besin.

Unit pumping developuents
Some potential pumping plants are located in the project areaz which
could be developed as physically indeperdent units scparate from the
large-scale development alternatives. Some of thesce which have been
noted are desceribed below.

Woodside Pumping Plant

With a dam on the Green River below the mouth of the Price River,
water could be backed up nearly to Woodside at about clevation 4,600.
Water could be pumped from such a reservoir to supply added water for
municipal end industrial or supplementel irrigation use in the Price
arca or to supply new irrigation water to lands around Woodside. Pump
lifts up to 1,300 feet, probably best scerved in o serics of two or more
lifts, would be involved., A plan developing 100,000 acre~feet would
require about 20,000 kilowatts and 120,000,080 kilowatt-hours to supply
the pump or pumps.

Parictte Pumping Plant

With dircet diversion from the Green River near Curay at about ele-
vation 4,650 and a pump lift up to 150 feet, about 50,000 acre-feet of
water could be pumpcd for new land irrigatlon in the Pariette Draw. This
would require pumping plants with a total capaclty of about 3,000 kilow
watts and consuming about 7,000,000 klilowatt-hours anmually.
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Wensits Pumping Plant

This plant would be located on the Green River about 10 river miles
upstream from Ouray. Assuming e series of two or more 1lifts up to a to-
tal of 150 feet and pumping 100,000 acre-feet annually, about 6,000 kilo-
watts of pumping capacity using about 14,000,000 kilowatt-hours annuslly
would be reguired., Some of the lands to be served are in the Hill Creek
extenslon of the Ulntah and Ouray Indian Reservetion, end some are in the
bird refuge being constructed by the Bureau of Sport Fisheries and Wildlife.

Ground Water Pumping Plants

Growrd vater resources will be studied and some pumping developments
may be included as part of the project plan, Sufficient data are not
avallable at present to detall such possible development.

Effect on Existing Powerplants

Existing hydroelectric powerplants in the project area vhich could
be affected adversely or favorably by ultimate phase developments are
tabulated belov.

Approx.
annual
Installed generation
capacity (million

Poverplant Owner (kw,) kv.-hrs,)
Yellowstone hydro Moon Lake Electric Assocc. 900 6.5
Uintah hydro Ulntah Power and Light 1,200 9.0
Deer Creek U,S. Bureau of Reclamation 4,950 27.0
Spanish Fork Strawberry Water Users' Assoc, 1,450 10.5

Additional Data Reguired

Additicnal data required for the plan formulation studies involving
potential hydrcelectric and pumping plants include the following,

(1) Water supply operation studies to delineate the gquantities
avallable for hydroelectric generation or to be pumped at each poten-
tial site.

{2) Topographic maps equsl to USGS 7.5' quadrangle series
(1" = 2,000 ft. and L0-ft. contours) for some of the areas in the
project not now available, As attractiveness of plans is indicated
by reconnaissance studles, more detailed mapping will be required.
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(3) Up-to-date estimates of the value of power in the project
area, including peaking capacity as a function of plant factor.

(4) Current information on pover market and selling rates.

(5) Up-to-date reconnaissance estimating data for construction
costs of pumping plants, powerplants, switchyards and substations,
transmlssion lines, tunnels, pipelines, penstocks, etc, This is par-
ticularly important in comparing alternative features such as pumping
vs. gravity plans.,

{6) Production and ccst data on the powerplants which may be
affected by the prolect.
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AGRICULTURAL ECONOMY

Introducticon

The economy of the area that may be served irrigation water from the
ultimate phase of the Central Utah project is, with few exceptions, de-
pendent upon agriculture. Although the type of mgriculture practiced var-
ies from place to place, particularly between high elevation counties with
short growing seasons and lower elevation counties with longer growing sea-
sons, the need for more water and bhetter water regulation is a common denom-
inator for all counties inveolved. To properly analyze the agricultural econ-
cmy of the project area, it was necessary to obtaln certain basic data on
the factors influencing present asgricultural conditicns.

Climatological data

Weather data were obtained from Federal Government and State publica-
tions. Throughout &ll counties considered there are fowr distinct and well
defined seasons with little overlapping. The data obtained and presented in
the table on the following page indicate the elevation, the average annual
precipitation, the average frost-free period, and the plant development units
characteristic of each weather reporting station.

Farm types

Farm types utilizing a livestock enterprise as the major scource of in-
come dominate the project area. The nurber of farms by percent in each farm
type as determined by the 1959 agricultural census for each county is shown
in the table on pege 171, It is not anticipauted thot significent
changes in farm types will result from project construction.

Crop distribution

Hay crops and pasture are the principal crops grown with each area ad-
Justing tec its particular needs. 8Smsll grains are grown principally as a
nurse crop in establishing alfalfa and pasture stands. Row crops are limlted
to areas with longer growing seasons and better water supplies. It is antici-
pated that row crops will become increasingly important in counties with ecli-
matical conditions suitable for their production when an adequate and regu-
lated water supply 1s available. Crop distribution for each county is shown
by percent in the table on page 172 - Deta for this table were taken from
the 1959 agricultural census.
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Climatological deta by counties~-ultimate phase

Central Utah Project

Frost.- Plant
Precipitaticn free Growing develop-
Location of Eleva- April- periocd season ment

County weather station ticn Annuel September {32°F.) (28°F.) unitsl/
Emery Castle Dale 5,600 7.62 4,56 127 153 3,460
Beaver Beaver 5,860 11.77 6.06 10k 1h2 3,080
Carbon Price Game Farm 5,530 9.24 4.8 150 178 4,530
Duchesne Duchesne 5,515 9.07 5.24 120 164 3,350
Garfield Panguitch 6,720 9,41 5.56 1 106 2,
Juab Nephi 5,133 14.80 7.00 151 201 4,400
Millard (west) Delta L, 759 7.70 3.80 146 170 L,120
Millard {(east) Fillmore 5,250 14,04 5.63 152 176 4,880
Piute Piute Reservoir 5,500 8.1k 4,40 134 154 3,970
Sanpete Manti-Moroni 5,555 10.31 5.83 117 145 3,630
Sevier Richfield 5,300 8.01 h.12 115 151 4,000
Tooele Tooele 4,820 15.48 6.6k 162 209 5,195
Uintah Roosevelt-Altamont 5,300 7.00 3.90 126 173 2/3,
Utah Mosida 4,690 9.90 4.70 145 194 4,490
Wasatch Heber 5,593 15.38 5.66 83 105 2,540
Source: Climatological Date of Utah--Annual Summaries, U.S. Weather Bureau.

1/ "Utah Heat end Moisture Indexes for Use in Land Capability Classification,” U.S.D.A., Soil
Conservation Service, Salt Lake City, Utah, 195k.
g/ Fort Duchesne.
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ard Piute Sanpete Sevier Tooele Uintah Uteh Wasatch
2 1 1 2 1
2 3 1 2 1

1
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T 21 18 11 10 8 9 3k
5 L 36 50 28 37 o1 30
3 b 5 i b 6 9
9 2h 28 27 56 50 50 25
0 100 100 100 100 100 100 100




Distribution of crops - Ultimate phase -~ C,l
(Percent of irrigated land)

Crops Beaver Carbon Duchesne Emery Garfield Juab Millard Piute Sar
Row crops
Corn {all purpose) 5.21 2,76 2.69 5.83 1.51 4,06 3.68 .32 1
Potatoes 5.0k .26 Ol .05 2.29 .02 A 3.36
Vegetables .02 .01 .26 .02 .01
Sugar beets 4.90 .13 .39 .37 £
Hay crops
Alfalfa 50.70 42,66 23.55 34.81 34,89 ho.,19 Lo bk 42,38 z
Other hay h.98 1.41 9.36 4. 25 8.70 8.68 1.47 12.03 ¢
Alfalfa for seed .oP 1.63 12 1.76 24,75 .09
Small grains
Wheat
Winter .60 e .32 1.96 4.60 2.80 .15 ]
Spring 5.43 5.84 .92 2,50 .99 3.03 .99 60 .
Oats 1.10 h.96 1.75 2.4k 2.94 Le .58 1.99 :
Barley 7.18 3.67 1.7h 1.78 4. 50 8.h2 13.05 7.25 1¢
Other grain .10 1,02 1.77 .07 .06 .38 LOh !
Orchards .31 oy A8 26 .31 .03
Pasture 19.74 32.47 56.90 43 .62 43,85 26,05 9.0k 31.79 2:
Total 100.00 100.0C 100.00 100.00 100.00 100.00 100.00 100,00  10(

Source: Agricultural census, 1959
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ted land)

A1l
réd Plute Sanpete Sevier  Tooele Uintah Utah Wasatch counties
o] 32 1.55 5.32 1.47 2.93 6.18 3.58
1 3.36 .03 .75 19 .05 .59 .05 .59
1 0T .05 .05 .02 4,90 .37 .80
7 2.68 5.77 3.00 1.36
L 42,38 42,58 37.98 35.09 33.17 27.63 hi.4 34.99
7 12,03 §.23 2.66 16.11 3.72 9.26 15.15 6.72
S .09 .34 3.39 1.10 .78 LOL 4, 25
O .15 1.07 .01 .95 .35 1.72 L1h 1.13
9 .60 2,93 2.23 1.34 1.42 5.42 .82 2.37
3 1.99 2.58 67 1.24 2.50 1.91 1.65 1.77
5 7.25 10,08 16.30 8.91 2,93 15.39 6.48 8.48
8 .Oh 4,58 1.68 14 W17 62 1.04
3 .01 Ol .09 .05 6.21 .03 1.03
ly 31,79 23,27 26,54 31.03 51.59 16.39 33.86 31.89
0 100,00 100.00 100,00 100,00 100.00 100.00 100,00 100.00
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Crop yields

Crop yields for the ares were also cbtained from the agriculturel
census and are shown by counties in the teble on the following page.
These yields are representative of counties as they are now and reflect
the present short water supply. The increase in crop yields from project
development should provide the basis for improving ell phases of the agri-
cultural economy in these counties.

Estimated Payment Capacity

The antlicipated payment capacity of the water users has been deter-
mined on the basis of a full water supply and reduced to an acre-foot .
basis. Lands in need of only & supplemental supply will be expected to
pay the seme cherges per gcre-fcot as land requiring a fully supply.

The anticipated payment capacity is based on long-term average prices
received and paid by farmers. The indices are 250-265 (1910-1k = 100).

In the absence of detailed farm management date and fayxm budget anal-
yses, it was necessary to arrive st payment capacities by more prelimin-
ary methods. Detailed studies have been made for the Bonneville unit
which included studles in the counties of Duchesne, Wasatch, Summit, Utah,
and Juab. These studies and county agricultural and weather data form
the basis for payment capaclty estimates of all counties included in the
areas under consideration. Estimated payment capacities per acre and per
acre-foot by county are shown in the table on page 175.

Irrigation benefits

Irrigation benefits are based upon increased production of goode and
services associated with the increased water supply less the associated
cost. Three types of tanglble benefits are evaluated in monetary terms,
direct, indirect, and public. Direct irrigaetion benefits are the increase
in net farm income resulting from application of additional water. Indi-
rect irrlgation benefits result as agricultural products move through the
channels of trade. These benefits are measured by profits arising from
various econcomic activities resulting from an added increment of water.
Public beneflts insofar as they can be identified by monetary values are
measures of improvement in the general welfare of an ares not elready
included as direct or indirect. Items in this category would be increased
tax base, settlement opportunity, and improvements in community facilities
and services.

Procedure Used for Estimating Irrigation Benefits

Irrigation benefits have been estimeted on the reletionship of pey-
ment capacity to direct, indirect, and public benefits. This relationship
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Averaege yilelds per acre of irrigated crops,
ultimate phase--Centrel Utah project

Winter Spring Other Alfalfa Sugar
Corn wheat  wheat Oats Barley Alfalfa hay sced Potatoes  beets
County (tons) (bu.) (bu.}) (bu.} (bu.) (tons) (tens) (1bs.}) {cwt.) (tons)
Beaver 14.3 36 37 38 h1 3.1 1.9 198
Carbon 12.6 20 34 Lo 38 2.1 1.5 100 93 1h.4
Duchesne 11.0 32 35 L2 40 2.2 1.3 291 166
Bnery 10.7 27 29 33 32 2.3 1.3 142 121 14.1
Garfield 13.2 38 46 L7 2.4 1.7 107
Juab 15.0 31 33 Ly 52 2.5 1.0 164 336 10.8
Millard 16.2 33 36 48 L9 2.0 1.8 264 268 12.8
Piute 10.0 iy 38 57 2.3 1.3 69 135
Sanpete 13.1 25 36 L6 51 2.5 1.5 151 108 13.9
Sevier 15.2 12 54 53 €5 3.5 1.5 1lhe 14.3
Tooele 1h.5 3 31 L9 L7 2.4 1.3 56 170
Uintah 12.7 42 33 38 39 2.1 1.3 1hg 191
Utah 1€.0 Lo 51 60 56 3.6 1.5 198 159 19. 4
Wasatch 39 Lé 70 68 2.8 2.0 600 114
Source: Census of Agriculture, 1959

IITA MALdYHD
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CHAPTER VIII AGRICULTURAL ECONOMY

Estimated payment capacity per acre and per acre-~foot by counties,
ultimate phase-~Central Utah project

Estimated Bstimated Estimated
payment, water payment
capacity requiremEf? aapacity@/

County (per acre) (ac.ft. )i (ac.ft.)
Beaver $10.00 3.80 $2.00-3. 50
Carbon 8.50 4,02 1.75-3.00
Duchesne 7.50 4,00 1.50-3.00
Emery 8.00 3.92 1.75-3.00
Garfield 6.00 2.61 1.75-3.00
Jusb 13.00 3.08 3.75-5.00
Millard (Delte) 11.50 2.80 3.75-5.00
Millard {Fillmore) 11,50 4,13 2.25-3.50
Piute 7. 50 4.15 1.75-3.00
Sanpete 11.00 3.68 2.50-4.00
Sevier 12,00 3.8L 3.00-4.50
Tocele 9.00 4,20 1.75-3.00
Uintah 7. 50 3.65 1.50-3.00
Utah 14,00 3.4 3.50+5.00
Wasatch 10,00 3.60 2.50-3.75

1/ At head of canal.
g/ Rounded to nearest $0.25.
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wae establlshed uslng the results of a detailed study of irrlgetion repey-
ment and benefits for the Bonnevlille unilt of the Central Uteh project. A
ratio of beneflts to payment capacity per acre was tabulated for thirteen
different irrigation blocks. These blocks are believed to be representa-
tive of Utah in general. The climate, land class, and farm types are as-
sumed to be comparable to the counties under consideration. Values used
to project irrigation benefits were $8.10 of direct benefits for every
dollar of payment capacity, $6.40 of indirect benefits, and $1 of public
benefits. BReneflts for each county in the ultimate phase were computed
on the basis of thils relationship and are shown in the table on the fol-
lowing page.

Additional Data Required

Detailed economic information will be required for all areas where
project water may be delivered. As land classificatlon progresses in
these potential areas, farm menagement surveys will need to follow to ob-
tain crop yields, land use, types of farms, livestock, mlus all the other
data obtained in contects with the fermers. With this information as a
basis, farm budgets willl be prepared to determine irrlgation payment capac-
ity and benefits,

Gooseberry project (Sanpete County)

Preliminary studies have been made in the past in regard to the Goose-
berry project in Sanpete County. A study was included in a 1953 report
and also in a 1957 report. The comparative results of these two studies
with emphaslis on the economic aspects are summarized in the tables on
pages 178 and 179,

Since these studies have been made, lrrigation benefits have been
reappraised (Garrison formula) throughout the Bureau. The basi¢ informa-
tion contained in the studies such es climate, crop ylelds, and farm sizes
and types, however, has been considered in projecting payment capacity and
benefits for Sanpete County.

Municipal snd Industrial Water Benefits

At present, benefits are being measured for municipal and industrial
water throughout the Bureau of Reclemation as the cost of the alternative
single-purpose municlpal and industrlal project. Most everyone agrees
that this procedure 1s not a true measure of the economic benefits of water
for this purpose. Municipal and industrial water has a higher use than
irrigation and as such should produce greater benefits; however, with the
above method of determining benefits it does not always result In such a
relationship., Based primarily upon the beneflts determined for the
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Estimated irrigation benefits by county--ultimaste phase

Estimated
walter

Estimated regquire- Estimeted

payment Fstimated benefits per acre ment acre- direct

capacity " Indirect feet per benefits per

County PEr acre Direct and public Total acre}/ acre-foot

Beaver $10.00 ~ 380.00 $74.00 $154,00 3.90 $19.00-25.00
Carbon 8.50 69.00 62.00 131.00 k.02 15.00-20.00
Duchesne 7.50 61.00 55.00 116.00 4.00 14.00-19.00
Emery 8.00 65.00 59.00 124.00 3.92 14.00-19.00
Garfield 6.00 49.00 44,00 93.00 2.61 16.00-21.,00
Juab 13.00 105.00 96.00 201.00 3.08 32.00-37.00
Millard {Delta) 11.50 80.00 50.00 130.00 2.80 25.00-30.00
Millard (Fillmore) 11.50 93.00 85.00 178.00 4,13 20.00-25,00
Piute 7.0 60.00 48.00 108,00 4,15 15.00-20.00
Sanpete 11.00 89.00 81.00 170.00 3.68 22.00-27.00
Sevier 12,00 95,00 85.00 180.00 3.81 22.00-27.00
Tooele 9.00 73.00 67.00 140.00 4,20 15.00-£0.00
Uintah 7.50 61.00 55.00 116.00 3.65 14.00-19.00
Utah 14.00 113.00 104.00 217.00 3.4 30.00-35.00
Wasatch 10.00 81.00 T74.00 155.00 3.60 20.00-25.00

1/ At head of canal.
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AGRICULTURAL ECONOMY

Gooseberry project benefit-cost ratio

1953 1957
Item report report
Benefits
Irrigation - Direct $135,300 $69,600
Indirect 72,800 21,300
: Public 8,600
Recreation 6,100 4,800
Forest resources 2,700
Fish and wildlife -2,000
Total 514,900 104,300
Costs
Construction costs 5,189,000 2,088,000
Interest during construction 162,000 50,000
Interest after construction 553,000
Less past investigations 1/ -85,000
Less yresent worth of salvage value -114,000
Net project investment 5,790,000 2,053,000
Average annual equivalent
Project investment 158,000 56,100
Anhual operation and maintenance cost
(irrigation) 10,300 5,600
Anmmual operation and maintenance cost
{recreation costs) 700
Armual replacement costs (recreation) 1,700
Colorado River storage costs 29,400 2,700
Total 197,800 60,800
Benefit-cost ratio 1.09 to 1.00 1.56 to 1.00

1/ 25 percent for 100 yeers - factor 0,0273118.
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Comparative economic data

Gooseberry project

AGRICULTURAL ECONCMY

Ttem 1953 report 1957 report
Irrigable area {acres) 16,400 3,630 '
Price level 1939-Lk 250/265
Kinds of farm budgets Livestock and gen. 1 Livestock {(wt. 70%)
crop 100% Grade A dairy (wt 30%)

Size of ferm

Net farm income

Livestock and gen. crop
TC ac. irrigated

Livestock and gen. crop
w/ $1,440--livestock

Livestock 150 ac. irri.
Grade A dairy 100 ac.
irrig.

Livestock w/ $7,225
Livestock w/o L4,757

and gen. crop w/o $855 Grade A w/ 8,568
Grade A w/o 5,259
Payment capacity per Livestock end gen.crop Livestock w/ $6.11
acre w/ $2.39--livestock Livestock w/o 1.50
and gen. crop w/o $0.50 Grade A w/ 23.15
Grade A w/o L.75
Recommended annugl re-  $22,300 $18,000
payment total
Per ac.-ft. (rounded)} 1,60 2.75
Direct irrigastion bene- & 8,25 /19.17
fits per eacre
Indirect irrigation /). 4y 1/5.87
benefits per acre
Public irrig. ben. per 3/2.37
acre
Total irrig. ben. per /14,86 %/15.31
ac, -ft.
Net project investment  $5,790,000 $2,053,000
Total annual benefits $197,800 $104,300
Benefit-cost ratio 1.09/1.00 1.56/1.00

1/ Adjusted for development.
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initisl phase of the Central Utah project,the municipal and industrial
benefits are estimated to be $60 per acre-foot, further limited in plan
formulation to $40 for a combination of repayment and altermative costs
in the Bonneville Basin. In the Uinta Basin the limit for repayment
and alternative costs is estimated at $30.
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CHAPTER IX
POTENTIAL DEVELOPMENTS

General

This chapter has been prepared to briefly outline the general proj-
ect objectives and describe some of the possibilities that mey be con-
gidered in project plan formulation. One of the major considerations in
developing the objectives is the size of the project and the relationships
of the available water resources to the land and the people.

The petential project area occupies parts of 19 counties in central
Uteh. The lands are separsted by the Wasatch range into two major drain-
age basins, the Bonneville Basin and the Upper Colorado River Basin. A
preliminary estimate of the potential arable and irrigated lands tabulated
for this report shows a total of 1,194,000 acres in 20 separate areas.
About 865,000 acres, or over T2 percent of the total land area, are located
in the Bonneville Basin. The 1960 census shows a total of 786,083 people
in the 19 counties included in the project with 740,641, or 94 percent of
the total populatiocn, residing in the Bonneville Basin. An estimated
2,500,000 acre-feet of streamflow is evailsble for use within the project
area, with less than 1,000,000 acre-feet or about L0 percent available in
the Bonneville Basin to serve over T2 percent of the project land and over
94 percent of the total population.

A primary objective of the ultimate phese of the Central Utah project
is to collect the available weter end distribute it more uniformly to areas
of need in an effort to develop and beneficially utilize tc the econcmic
limit the following: (1) Utah's apportioned share of the Upper Colorado
River water, {2) the surface water supplies of the Bonneville Basin streams
within the area, and (3} ground water supplies in the project area. Maxi-
mum use of Colorade River water would require serving the needs within the
Upper Coloradc River Basin and then conveying the excess water to areas of
need in the Bonneville Basin.

Weter requirements of the Upper Colorado River Basin portion of the
project could be supplied from the following sources: control of local
streame, diversions from Flaming Gorge Reservoir, and pumping directly from
Green River. Sources of additional weter supply to Bonneville Basin
include: further control of local streams, transbasin diversion from the
Upper Colorado River Basin, and development of ground water. Transbasin
diversions could be accomplished by intercepting tributaries at a high
elevation and conveying the water to the Bonneville Basin by gravity or by
pumping from Green River to elevations high enough to divert through the
Wasatch range.
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Some potential developments of each basin indicated on the map on the
following page are discussed below.

Upper Ceclorado River Basin

Uinta Basin

Strawberry Reservoir is by far the most inexpensive storage kmown in
the Uinta Basin and under ultimate development would be enlarged for long-
term carryover storage for water thet would be diverted from the Uinta
Basin to the Bonneville Basin. An aqueduct extending eastward from Straw-
berry Reservoir would intercept flows of as many streams dong the south
flank of the Uinta Mounteins as 1s economically feasible. Diversion dams
and some reservoirs for seasonal regulation will be required on the inter-
cepted streams. A tummel and aqueduct would divert water from Flaming
Gorge Reserveoir that would be used to replace exported supplies and add to
the existing supplies in the area from Brush Creek to Duchesne River. This
would be supplemented wherever feasible by pumping directly from Green
River.

Obtaining the maximum utilization of water resources will require close
coordination and balance among the various water sources and collection and
distribution facilities.

Possibilities in the Uinta Basin would include serving Leland and Pari-~
ette Bench areas from Flaming Gorge aqueduct or by pumping directly from
Green River. The Deadman Bench area of the potential Juniper project could
also be served from Flaming Gorge aqueduct as an alternative to service
from Juniper Reservoir.

Price River Basin
Futwre requirements of the Price River Basih could be met by diversions
from Strawberry Reservoir or by pumping directly from Green River. The

pumping alternative would reserve some additional water in Strawberry Reser-
voir for transbasin diversion to Bonneville Basin.

Bonneville Basin

Several possible service areas exist in the Bonneville Basin. Since
the quantity of water available for transbasin import is limited, exten-
glve gtudies will be required in the selection of the most feasible areas
of use to recelve project water. Municipal and industrisl requirements
are increasing rapidly and could consume e large share of the available
project water. The mest economical use of the total water supply will
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require close correlation between local surface end ground water supplies
and transbasin imports. Long and costly agueducts and canals, together
with terminel storage or peaking reservoirs, will be required to accom-
plish the distribution of imported water.

Because of the limited water supply, priority of service will go to
the presently irrigated areas with insufficient water supplies. Thus, it
is anticipated that much of the available project irrigation water may be
needed in Sevier and San Pitch Basins. Several alternetive routes from
Strawberry Reservoir to these areas of service are available and need to
be explored. One route is to follow the Bonmneville Unit Wasatch aqueduct
route down Spanish Fork Canyon then on to the terminal storage at Dyer
Reservoir site or some alternative storage site on the lower Sevier River.
A second route would be to tunnel south from Strawberry Reservoir and ex-
tend an aqueduct to the upper San Pitch River thence down Salt Creek to
Nephi and on to the lower Sevier River. A third route would be to comtinue
the second route from the upper San Pitch River on to the lower Sevier
River via Gunniscn.

Studies will be required to determine the extent to which imported
water delivered to the lower Sevier River could replace present supplies
which could then be used upstreem on the Sevier River. Ground water avail-
ability and use are presently being studied and willl need to be correlated
with the use of imported water.

Population growth and industrial expansion have an important influence
on future water requirements of any area. The population and related in-
dustrial developments are expanding rapidly in the Bormeville Basin area,
especially north of Payson. The number of people in Salt Lake and Utah
Counties increased 82 percent from 1940-60. This rate of growth is more
than three times that of the Nation as a whole and is expected to continue
at a relatively high rate. Therefore, it is anticipated that the munici-
pal and industrisl water demand will far exceed the local supplies avail-
able. Since project water will be limited to Utah's share of the Colorado
River water, the municipal and industrial allocation may be increased and
the irrigation water decreased correspondingly.

Determining the extent of the municipal and industrial demand and cor-
relating the local scurces of supply with imported supplies will reguire
extensive study. Various methods exist of serving project water to areas
of need and will be considered. Part of the water can be exchanged through
delivery to Utah Lake and withholding Provo River flows as in the Bonneville
unit plan. The remaining quantity available through this means is limited,
however. Additional supplies can be delivered directly to Provo River from
Strawberry agueduct or Strawberry Reservelr. From there, delivery could be
made to Weber and Davis Counties (Ogden) by exchange on Weber River or di-
version to Salt Lake and Utah Counties directly. An alternative for delivery
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of these additional supplies is via an aqueduct from Hayes Reservoir along
the foot of the mountains to Provo River.

Fish and wildlife, recreation, flood control, water quality control,
and area redevelopment requirements will be glven proper considerstion in
the formulation of project plans in both basins.
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CHAPTER X
FUTURE INVESTIGATICNS

Detailed investigetion of the ultimate phase of the Central Utah
project has only recently begun. Cursory studies were made for inclusion
in the 1951 Central Utah project report and have not been expanded to the
present time, This inventory report is concerned primarily with the com-
Pllation and presentation of existing data that will assist with future
studies rather than a discusslon of recent findings.

Extensive investigations of the project will be required to facilie
tate the formulation of an adequate plan prior to the preparation of a
feasibility report. A preliminary appraisal report 1s scheduled for com-
pletion in FY 1966, and a feasibility report is due in FY 1967 for the
Ulntah unit portion of the ultimate phase. Several years will be required
to complete the investigations necessary for these reports and for the
selection of the optimum plan of development. Every avallable plan will
be 1nvestigated thoroughly.

The limiting factor in plan formulation will be the smount of water
avallable for project use., Utah's proportionate share of the Upper Colo-
rado River water constitutes the major part of the project water supply.
Detelled studies will be required to determine the water supply that will
be available for project development.

The land inventory of this report shows considerable potential acre-
age 1n need of irrigation water. In fact, the lend in the project area
requiring irrigation is far in excess of the ewallable water. If the re-
quirement for municipal and industrial water continues at the present
accelerated rate, by the time project water becames available practically
all of the water supply may be used for that purpose, leaving but little
for irrigation use.

Municipal and industrial water requirements will depend primarily
upon future population increases and industrial expansion. Several studies
have been made recently of population projections with related water re-
quirements and no doubt other similar studles will be made in the future,
Extensive investigations will be necessary to determine the future munici-
pal and industrial water requirements of the project area.

A project as large as the ultimate phase will require many features
Tor the collection, storage, and distribution of project water. Detailed
surveys will be required of these features for designs and cost estinstes.
Detalled land classification and drailnage surveys will be necessary of all
land areas consldered for a project water supply. Other required investiw
gatlons include continued ground water studies to determine to what extent
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ground water would be available to supplement the surface water supply,
financial anelyses to determmine the feaslbility of the project, and =
thorough study of the existing water rights.

Close coordination should be maintained hetween the initial phase
and the ultimate phase of the Central Utah project. The project plan
should be flexible so as to incorporate any new or refined data as it
becomes aveilable through continued investigations.

A cooperastive program with Pederal, State, and local agencies that
has been initiated should be encouraged to include the findings of their
investigations 1n the plan formulation and to provide information for
thelir reports.
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