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SUMMARY SHEETS

Vernal Unit--Central Utah Project

LOCATION: Northeast Utah in Ashley Valley of the Uinta Basin,

approximately centered by Vernal, Utah.

AUTHORIZED: Initial phase of the Central Utah project, including the

PLAN

Vernal unit, authorized as a participating project with
the Colorado River Storage project by the Act of April 11,
1956 (70 Stat. 105). '

Through storage regulation and water exchanges, the Vernal unit
will provide supplemental irrigation water for 1k4,78L acres of
land and 1,500 acre-feet of water amnually to supplement the munic-
ipal supplies of Vernal, Naples, and Maeser. The unit will also
provide benefits to fish and wildlife and recreation. Excess flows
of Ashley Creek will be diverted at the Ft. Thornburgh Diversion
Dam into the Stanaker Feeder Canal and conveyed to the Stanaker Res-
ervoir. Water stored in the reservoir will be released into the
Stanaker Service Canal and delivered to existing irrigation canals
and ditches. The water will in part replace Ashley Creek water,
including releases from upstream reservoirs. Some of the replaced
water will be used on lands above the Stanaker Service Canal and
some will be diverted from Ashley Spring on Ashley Creek into the
municipal pipeline. Land drains will be provided as needed and
some sections of existing canals will be lined to prevent seepage.
A pipe system will be comstructed for stock-watering purposes dur-
ing the nonirrigation season to save for unit storage and use water
now lost through open canals. Recreational and fishing attractions
will be provided at Stanaker Reservoir. Small tracts of land dis-
tributed through the unit area will be acquired and developed for
upland game, and a pump and pipeline will be installed to deliver
water from Green River to the Stewart Lake State Refuge. Repayment
of reimbursable construction costs will be completed in 50 years,
following a 3-year development period. Irrigation costs that are
beyond the repayment ability of the irrigators will be paid from
the Upper Colorado River Basin Fund.



SUMMARY SHEETS (Continued)

CONSTRUCTION COSTS 1/46,874,000
Stanaker Dam and Reservoir . . . « $3,870,000
Ft. Thornburgh Diversion Dam . « . 200,000
Stanaker Service Canal . « « « « « 1,060,000
Stanaker Feeder Canal + ¢ o o o o 570,000
Water Savings pipe system .+ « « o 3L0,000
Stanaker Canal lateralS. « « o o o Lo,000
Vernal area drainage system . « . 675,000
Recreation « o« o ¢ ¢ ¢ o s ¢ o o @ 92,000
Fish and wildlife , o o« o o & . 27,000

1/ Estimated at Jaruary 1957 prices.

BENEFITS, ATLOCATIONS, AND REPAYMENT

Allccations (tentative)

Benefits Comstzuction Annual
Unit purpose {sanual) L _coats 0.M.% R. costs
Trrigetion . . . . . . $253,500 17%6,15%,000 $12,700
Municipal water . . . 23,800 2/619,000 1,800
Recreaticn « « « « o o 14,200 9/92 000 7,100
Fish and wildlife . o 13,600 7,000 1,200
Mobole s « v s % n . 505,000 276,892 000 22,800

1/ $1,500,000 will be repaid by Vernal unit irrigators
through the Upper Colorado River Basin Fund and the remaining
$4,654,000 will be paid from other revenues in the basin fund
apportioned to Utah.

2/ Includes $18,000 in interest during construction.

3/ Nonreimbursable

Aversge arnual water costs ner acre-foot

Construction O.M.& R.
repayment ’ cogts
Irrigation water .« « o« o ¢« o o o $1.05 $0.70
Municipal Water o o o o o o o o o 1/ 1.20

l/f>MdﬂiClpul water payment will increase from $12.00 per
acre-foot during first 10 years to $22,13 during last 10 years
of 50-year repayment period.

BRENEFIT-COST RATIO 1.44 to 1

REPAYMENT ORGANIZATTON

The Uintah Water Conservancy District has been organized in
accordance with Utah State law and will contract with the United
States for the repasyment of irrigation and municipal water costs.
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IRRIGATION

Irrigable area furnished supplemental water Acres

ClasS 1 o + « o = o o o o = o o « o o v v &+ v v e .. 3286
Cla.ss@...-,..................... 53)7
ClBSE 3 4 & o o v o o = o = o s s o s a s s » s s o o+ s 5,801
Unclassified {town B8it€)s o« o o o o o o o o o o o ¢ o « o 337
Total.‘.....'...“‘..‘l..'1,781
Elevation of farm lands (avg. feet m8l) + « « « o + o « o 5,300
Frost-free period (avg. days annuelly)e « o o o o o o o o 119
Effective precipitation (avg. inches annually). « + « « & 3
Diversion requirement (avg. ac.-ft. annually). . « « « « 51,700
Increase in water supply (avg. ac.-ft. anoually). « « « . 18,000

Increased depletion of Colorado River
frem unit operation (avg. ac.-ft. annually) « « « « « o 11,800

WORVS

UNIT

Stansker Dem

Located on offstream Stanaker Draw,

Type............
Height above ground « o & o o

Height above foundation . +
Volume of embankments « s +
Spillvay capacity « « + o

Outlet capacity (at res. elev. 5,472

Stanaker Reservoir

Elevation at normel water

surface (37,560 aca=fte)e o o »

.
L]
L]
L

¢ @

.
L] *
-

3
)

Active storage capacity » o « o o« o »
Inactive storage capacity « o« o« o « o
Total Btorege capacitys o o o o » « o
Reservoir surcharge capacity above
normal water surface elevation. . .

Stanaker Feeder Canal
Lengthb * L ] * » L] . L] - L[] * *
C&P&City L] t [ ] * « L] L] *» - L ] L]

Stanaker Service Canal
Le ngth » L ] . L ] L] . * L ] L] » - -
Capacity at head, « ¢« & « +

Water Savings Pipe System
Length » . L] L] . *® » » - . . L)
Capacity at heads . « « & . &

o o & o e e \J

miles

. ) . - L]

. e

north of Vernal.

« rolled earth-fill
e ¢« o o s 140 ft.
« o s s a 145 f£t.
1,820,000 cu. yds.
. (emergency only)
e » » 300 sec.-ft. -

« v s e 5,516;2 5
. . 33,200 ac.-ft.
v o 1,330 ac.-ft.
« « 37,560 ac.-ft.

= 2,170 ac;"'ftu

toe o o« 3.1 miles
s 8 0 )4—00 Sec:"‘fto

¢« « « o 11.8 miles
» ° @ 500 Sec;*fto

e « o o LT3 miles
. 289 gel. per min.
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HYDROLOGY

Ashley Creek at "Sign of the Maine" gage
Drainage aree o o o o o o s o o » o o

Period of record « « o« o o ¢ o o
Average runoff, 1940-56 . . . . .
Maximum annual runoff. « « « ¢ o o
Minimum anoual runoff. ¢ o o « o
Maximum daily discharge of record.
Minimum daily discharge of record.

.

»

.
.
L
L

» o e o

*« ® e a ¢ &

s & e e 8 s

e o e 2 ¢ v »

.

*

2hl sq. mi.

e « « « 1940-56
. 92,800 ac.-ft.
142,300 ac.-ft.
52,400 ac.-ft.
2,650 sec,-ft.

14 sec.-ft.
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FOREWORD

This report presents the results of definite plan situdies of the
Vernal vnit of the initial phase of the Central Utah project. Construc-
tion of the initial pihase as & participating project in the broad plan
for the Colorado River Storage project was authorized by the Act of
April 11, 1956 {70 Stat. 105). By the same act four vnits of the Colo-
rado River Storage project and ten other participating projects were
authorized. These authcrizations were an important siep toward the fur-
ther development of the water allocated to the five Siwzies of the Upper
Colorado River Basin by the Colorado River Compact of 1922 and distributed
among the States by the Upper Colorado River Basin Compact of 1948. A
copy of the authorizing act is appended to this report.

The Vernal unit is a separable segment of the Central Utah project's
initial phase. Its principal purpose is to store the erratic flows of
Ashley Creek to provide supplemental irrigation water for lands in Ashley
Valley and additional municipal water for the communities of Vernal,
Meeser, and Naples. The unit is physically independent,so far as water
supply is concerned, of any other part of the Central Utah project as
presently authorized. Plans for the ultimate phase of the project, how-
ever, include water exchanges that will relate the Vernal unit physically
to other units of the overall plan. Construction of the ultimate phase
must await further investigations by the Bureau of Reclamation and asso-
ciated interests and authorization by Congress.

The Uintah Water Conservancy District has been organized for the
purpose of contracting with the Federal Government for construction of
the Vernal unit and for payment through the Upper Colorado River Basin
Fund of certain costs relating to construction, operation, maintenance,
and replacement of unit works. Construction costs of the unit that are
allocated to irrigation and that are beyond the repayment ability of the
unit irrigators will be repaid from power revenues of the Colorado River
Storage project that are apportioned to Utah through the Upper Colorado
River Basin Fund.

The preparetion of this separate definite plan report on the Vernal
unit ahead of a report on the entire initial phase of the Central Utah
project is justified by the degree to which the unit is physically and
financially independent and because definite plan studies for the unit
are now complete whereas studies for other segments of the initial phase
will continue for some time, When a report is prepared on the initial
prhase as & whole, this report will by reference be made a part thereof
and the Vernal unit will be included in all initial phase summations.




CHAPTER I

- GENERAL DISCUSSIONS

Watural Setting

Location and physical features

The Vernal unit area is located in the northeastern corner of Utah.
It comprises the northern and central portions of Ashley Valley in the:
Uinta Basin and is ~pproximately centered by +Tthe town ¢f Vernal. It is
bordered by the Uinta Mountains on the north, & low resa on the east,
and by Asphalt Ridge on the west. The area has no natural southern bound-
ary but extends as far south in Ashley Valley as the main body of irri-
gated land. The southern portion of Ashley Valley not considered a part
of the unit area 1s composed primarily of waste land with only isolated
tracts of arable land.

Ashley Valley is drained by Ashley Creek, a tributary of the Green
River, which in turn 1s a tributary of the Colorado River. The main
tributary of Ashley Creek is Dry Pork Creek,:  Both Ashley and Dry Fork
Creeks rise in small glacizl lakes at the Lase of Marsh Peak (elevation
12,219 feet) in the Uintas. They run through deep canyons which they
have cut. through the upturned geological formations of the Uinte Range
and converge about 5 miles ndrthwest of Vernal. From this point Ashley
Creek flows 20 miles in a =outheasterly direction to its confluence with
the Green River.

Heavy stands of tinber interspersed with flat grassy parks and gla-
cial lakes are characteristic of the upper reaches of the Ashley Creek
drainage basin. Sagebrush and juniper cover the lower hills. As part
of the Ashley National Tcrest, the watershed area is administered by the
Forest Service and is wzll preserved.

Lands in the unit area range in elevation from 4,700 feet in the
gouthern portion of the area to 5,700 feet in the northern portion. The
lands slope uniformly from the surrounding hills to Ashley Creek and are
of gentle gradient. Several natural drainage channels drain into Ashley
Creek, dissecting the land into long flat ridges.

Climate

The Vernal unit area is characterized by rather wide extremes in
temperature and precipitation. Ordinarily sumer days are warm with
occasional short periods of hot weather. Summer nights are generally
cool. Winters are cold and short. Maximum and minimum temperatures
recorded at Vernal are 103° F. and -38° F., respectively. The mean
annual temperature is U4® F, The humidity of the area is unusually low.
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The frost-free period averages 119 days. Killing frosts, however,
have occurred as late as the middle of June and as early as the last day
of “August.

Winde are common but seldom violent. During the spring months
westerly winds often blow for several days at a time. Haill storms are
rare and seldom damage crops.

Precipitation averages 8.52 inches annually but varies widely from
year to year. Variations are 1Tl to 53 percent of normal. Sumer rains
frequently augment the streamflow during July, August, and September.

At times these storms reach cloudburst proportions, causing some damage.
Annual precipitation in the mountains to the north, chiefly winter snows,
averages more than 19 inches.

A Veather Bureau station has been maintained at Vernal since 189k.
Climatic data for this statlion are tabulated below.

Summary of climatic records at Vernal (1894-1955)
Precipitation (incheg)
Yearly Yearly

meximun  minimum Temperature (degrees F.)
Month Average (1941) (1934) Average Meximum Minimum
Januaxry 0.55 0.69 0.50 15 54 =36 -
Pebruary 49 «30 22 P2 62 =32
March .69 62 1/t 34 75 -12
April .91 1.96 .76 L6 8k 5
May .19 .70 + 20 54 90 12
June .68 1.22 LT 62 100 25
July 55 <33 +35 69 103 33
August .82 2.07 .51 67 99 32
September .84 2,60 0 59 oL 17
October 97 3.07 0 48 8l 8
November ST .55 1.13 33 72 -16
December .68 67 40 21 61 -32
Annual 8.52 15.78 4,62 i 103 -38
1/ Trace
Settlement
History

Settlement of the Vernal unit area began in 1873 when Pardon Dodds,
an Indian agent from the Uintah-Ouray Indian Agency, established a ranch
north of the present site of Maeser. 1In the following year other ranchers
made their homes in the area, constructed ditches, and began to irrigate
large tracts of land. - The first ranches were devoted to livestock. Gen-
eral farming subsequently became the standard agricultural pattern. By
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1900 most of the irrigable lands in the valley had been placed under
production., Since 1900 only small areas have been developed. The ten-
dency has been to divide original holdings to provide a livelihood for
more families.

Population

Vernal, situated near the center of the unit area, is the largest
trading center within a radius of 80 miles and is the only major commu-
nity within the area. The farm population is concentrated in the rural
communities of Maeser, Neples, Glines, Ashley, and Davis.

Presenﬁ estimates place the population of the unit arez at T,090.
Approximately 300 farm families reside in the area. Population by com-
munities as reported by the Bureau of Census. for 1940 and 1950 is shown
below.

Community 1940 1950
Vernal 2,119 2,845
Mzeser 770 873
Naples 620 608
Glines 395 Lsh
Ashley - 725 eTe)
Davis 466 429

Total 5,095 5, 708

A marked increase in population has resulted since 194k from expan-
sion of the o0il industry in the Rangely district of Colorado, 50 miles
east of the unit, and from a new oil field in the southern portion of
Ashley Valley. Because Vernal is the nearest trading center, it has
absorbed most of the influx of workers and prospectors.  Many new homes
and business buildings have been constructed to meet housing and business
needs.

Industrial Development

Tocal industry

General farming is the major industry of the Vernal unit area. ~Agri-
cultural development centers around livestock production and the rsising
of forage crops and small grains for livestock feed. Sheep and cattle
are grazed on Federal lands in the Ulnta Mountains north of the unit .
area.l/ Although the mainstay of the area's economy, prcduction of both
crops and livestock is limited by insufficient water supplies. Crop

;/ Some of these lands are administered by the Forest Service and
some by the Bureau of Land Management.
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yields are low and outright crop failures occur. Also, despite actions
taken pursuant to the Taylor Grazing Act of 1934 providing for orderly
use of the Federal range, range lands are seriously depleted by over-
grazing and drouth.

Severazl industries -centered around agricultural production have
been established in the unit area. These include creameries, a flour
mill, and meat-processing plants.

Agriculture is followed in industrial importance by the production
and processing of large deposits of mineral resources. Gilsonite, a
hydrocarbon found only in the Uinta Basin, is mined at several points
near the unit area for use in a variety of products such as battery
cases, paints, varnishes, and roofing compounds. Its exploitation has
attracted a large amount of outside capital. A recently completed pipe-
line conveys pulverized gilsonite suspended in water to a new refinery
near Fruilta, Colo., where the gilsonite is processed into gasoline and
other fuels. Native rock asphalt is mined from extensive deposits in
the area west of Vernal. Sub~bituminous coal alsoc is mined near the
unit area.

0il is produced in the southern portion of Ashley Valley, as well
as in the nearby Rangely district. Most of the oil is transported by
pipeline for processing in Salt Lake City, but a small refinery at Jensen,
12 miles from Vernal, produces gasoline and other petroleum products for
loecal consumption. A plant is also operated at Jensen for processing
natural ‘olil for fuel oil, asphalt paints, and road-surfacing material.

Iumber. from nesrby forests is processed for local consumption by a
number of small mills. ~Mine timbers are cut and hauled to the Carbon
coal aresa in Utah and the Sweetwater district in Wyoming.

Public facilities

U. 8. Highway 40, one of the Nation's chief transcontinental routes,
passes through Vernal and connects the town with Salt ILake City, 180 miles
%o the west, and Denver, 340 miles to the east. Adequate roads connect
the outlying districts of the unlt area with Vernal. TFrontier Airlines
provides service from Vernal to Salt Leke City and Grand Junction, Colo.
The area has no railroad facilities, the nearest accessible rail terminals
being at Craig, Colo., 120 miles east of Vernal, and Heber, Utah, 130 miles
to the west. The lack of railroads is not a serious handicap, however,
because of ‘the airline service and the truck and bus service available
on the ‘highway.

Electric energy is supplied to Vernal by the Utah Power and Light
Company and to the surrounding ares by the Moon Lake FElectric Association,
3 Rural Electrification Administration cooperative.  The fwo systems are
not interconnected. - Energy for the Utah Power and Light Company's system

>
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is produced by a 250-kilowatt hydroplant located on Ashley Creek 9 miles
northwest of Vernal and a 3,470-kilowatt diesel-electric plant located
in Vernal. The Moon Lake Electric Associetion producés energy at its
900-kilowatt Yellowstone hydroplant on the Yellowstone River; a 600-
kilowatt diesel-electric plant at Altamont, Utah; and a k4,344-kilowatt
combination steam- and diesel-electric plant at Rangely, Colo. The plants
are connected by a 69,000-volt transmission line, and rural distribution
is made at 13,200 volts.

The Flaming Gorge unit of the Colorado River Storage project, which
includes =z large hydroelectric development on the Green River sbout 35
miles north of Vernal, is under construction. - Flaming Gorge power will
very likely be availaeble to Ashley Valley and surrounding areas with
resulting stimulation of industrial development.

Domestic water 1s supplied to Vernal and adjoining communities from
Ashley Spring on Ashley Creek just above the hydroelectric powerplant of
the Utah Power and Light Company. A steel pipe, 12 inches in diameter
and with a capacity of T second-feet, conveys water to the headworks of
the distribution system. Many farmers haul their culinary water and a
few obtain it from irrigation ditches.

Elementary schools at Vernal, Meeser, and Neples serve the entire
unit area. Pupils are transported by bus from the outlying areas. A
high school in Vernal serves most of Uintah County.

Recreational areas have been set aside within the nearby Ashley
National Forest for the use of pienickers and tourists.  Recreational
use -is not highly developed, but many excellent gites are available for
development. . S >

IrfigatiOnldevélopment

Ashley Creek is characterlzed by high dlscharges from snowmelt in
May and June fOllOWEd by rapldly recedlng flows which are far below irri-
gatlon requlrements.; As earlj as 1888 ‘efforts were made to develop.
storage for the erratlc water supply.' To date, however, only about 1,100
acre-feet of storage capaclty is available on Ashley Creek., This is
provided in a group of small glacial lakes (Long Park, Twin Lakes, Mirror
Lake, and Goose Lake) on the headwaters of Ashley Creek. An additional
D3 T40 acre-feet of capacity is provided for the Vernal unit area in OakS
Park Reservoir on Brush Creek which lies north of Ashley Creek. Water
is diverted by the Oaks Park, Canal from the reserv01r to Ashley Creek.

Presently irrigated lands in the unit area are served by six major
canals and dltches divertlnb from. Ashley Creek. These. 1nclude the Ashley
Upper, Ashley Central, Highllne, and Rock Point Canals and the Island
and Dodds ditches. The Colton - dltch is comblnea in the Ashley Upper Canal
and the Hardy ditch in the Ashley Central Canal. In addition  to the

6




BUREAL OF PR aMATION
P. Q. BOX /55
- GRAND JUNCTIUN, COLORADQ  CENERAL DISCUSSIONS

diversions by the main canals and ditches, there are some small diversions

made by individuals or small groups of private interests. In the southern

portion of Ashley Valley the Union and River Canals supply some small areas
with high water from Ashley Creek and return flows from irrigated lands in

the unit area.

Undeveloped resources

Although great strides have been made in recent years in developing
natural resources in the viecinity of the Vernal unit area, there is a big
potential for still more development. Some water, land, mineral, and
timber resources still remain unused.

Presently irrigated lands in the unit area have an inadequate late-
season water supply, and nearby areas of arable land are lying idle for
lack of water. At the same time high spring flows run unused because
storage facilities are not available to smooth out the flows to meet
beneficial use requirements.

An estimated 5 percent of the world's known phosphate reserves lie
undeveloped in or adjacent to Ashley Valley and large deposits of oil
shale and sub-bituminous coal remain unused. Additional oil fields also
may be found upon further exploration.

Extensive -timber stands in the Uinta Mountains are undeveloped.

The Forest Service estimates the annual marketable growth at more than
25 million board~feet, only a third of which is now being cut. Timber
avaeilable from local mills is not finished. The local demand for lumber
exceeds the supply, necessitating large imports from the Pacific North-
west. Expansion of the lumber business and establishment of finishing
facilities for the lumber produced would supply most of the needs of the
ared.

Needs of the Area

Agriculturally Ashley Valley has been an area of limited opportunity,
of depressed incomes, and relatively low standards of living. The unfa-
vorable -economic condition of the farm people is indicated by the type
and condition of farm dwellings and other buildings, by the farm and home
conveniences, and by the kind of rural roads and other public services,
all of which are below the average for the State of Utah. Uintah County
farms are considerably below State averages in the percentages having
telephones and piped water service and slightly below in electric light-~
ing service.

Most of the young people have been forced to migrate outside the
area to find livelihoods. In recent years some economic stimulation has
resulted from mineral resource developments, particularly in the fields
of petroleum and gilsonite, but the fundamental farm situation is largely
unimproved.
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The greatest need of the farmers is for additional irrigation water
after high springtime flows recede. The limited reservoir storage capac-
ity now aveilable is far from adequate in meeting the storazge needs of
the irrigators. Late-season water is urgently needed to bring crops to
full maturity. Additional forage crops are required to supplement graz-
ing and stabilize the livestock industry.

Local industry and employment will be stimulated for a few years by
construction of the nearby Flaming Gorge unit of the Colorado River. Stor-
age project. The abundant power that will be produced at that develop~
ment should provide a continuing stimulus, particularly in industrial and
mineral resource development. The municipal water supply for Vernal,
Maeser, and Naples, that are now served by a piped system, is barely
adequate for existing needs. Additional municipal water will be needed
if the population increases as is now anticipated.

Previous Reports

The Vernal unit was originally investigated by the Bureau of Recla-
mation as an independent project. A tentative project report dated Jan-
vary 1949 was reviewed by various interests at the field level and their
conments were solicited for consideration in the preparation of a feasi~
bility report. Before the feasibility report was prepared, however, the
Vernal development was adopted as a unit of the Centrazl Utah project and
as such it was covered by the feasibility report of February 1951, enti-
tled Central Utsh Project, Utah., (A Supplement to the Colorado River
Storage Project Report). This latter report was submitted to Congress
and was the basis for authorization of the Central Utsh project as s
participating project with the Colorado River Storage project by the
Act of April 11, 1956.




CHAPTER II
POTENTIAL DEVELOFMENT

Unit Plan

Through storage regulation and water exchanges, the Vernal unit will
provide water for irrigstion and municipal use. It will provide an aver-
age of 18,000 acre-feet of supplemental irrigation water annually for
14,781 acres of irrigsble land in the northern and central portions of
Ashley Valley including farm lands and some residentisl lots in the Vernal
town site. In addition it will increase the municipal water supply of
Vernal, Maeser, and Naples by an average of 1,500 acre-feet annually.

The unit will provide an increase in fish and wildlife values; develop-
ment of new recreational areas, and incidental control of floods. It
will not affect Indian lands nor involve problems of sediment and debris
control nor navigation. No practical possibilities exist for hydroelec-
tric power production in connection with the unit development. ' Power
production at an existing small hydroelectric plant on Ashley Creek will
be slightly reduced. Features of the unit plan are shown on the frontis-
pilece map and on the map on the following page.

Excess flows of Ashley Creek will be regulated at the Stanaker Res-
ervoir that will be constructed to a capacity of 37,560 acre-feet at an
offstreem site on Stanaker Draw about 3.5 miles north of Vernal. The
vwater from Ashley Creek will be diverted by the Ft. Thornburgh Diversion
Dam that will be constructed on the creek 4 miles northwest of Vernal.
From the diversion dam the water will be conveyed eastward to the reser-
voir through the 3.l-mile long Stanaker Feeder Cansl. Reservoir water
will be released to the Stanaker Service Canal and conveyed south 11.8
miles to existing canals and ditches that will be intercepted by the
seyvice canal.

Part of the reservoir water conveyed by the Stanaker Service Canal
will be provided directly for unit lands below the canal as a supplemen-
tal irrigation supply and part will be utilized as a replacement supply
to these lands in exchange for natural streamflow and storage releases
from existing reservoirs that will be diverted upstream. The exchange
vater made available upstream will be used for municipal purposes in
Vernal, Maeser, and Naples and for supplemental irrigation of unit lands
above the Stanaker Serv1ce Canal.

The mun1c1pal water will be diverted from Ashley Spring on Ashley
Creek and will be distributed through existing facilities. Treatment
of the municipal water will be the respomnsibility of the communities
receiving the water.
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Irrigation water will be distributed primarily through major exist-
ing canals and ditches, including the Ashley Upper, Ashley Central, Rock
Point, and Highline Canals and the Island and Dodds ditches. Some water
also will be distributed by small canels and laterals in private ownership
in an area along Ashley Creek, known as the River Bottom area. Diversion
structures for the Rock Point and Ashley Central Canals and the Island
and Dodds ditches will be included in the Ft. Thoruburgh Diversion Dam as
existing headworks for these structures are in the vicinity of the diver-
sion dam and will not be useable with construction of the dam. Water for
the Ashley Centrsl Canal will be diverted by the dam for control and
measurement and then will be returned to the creek channel for rediversion
farther downstream by an existing structure. As at present the Ashley
Upper and Highline Canals will divert from Ashley Creek above the diver-
sion dam. The Stanaker Service Canal will intercept and provide water to
some existing canals and ditches, including the Ashley Central and Rock
Point Canals and the Island and Dodds ditches,as well as some laterals
of these canals and ditches and of the Ashley Upper Canal. Some new
laterals also will be constructed for distribution of the water from the
Stanaker Service Canal. Rehabilitation work on the existing canal systems
will be undertaken independently by the water users.

It is possible that a drainage system may be required with unit devel-
opment. The design of the system cannot be made, however, until after the
irrigation features are in operation. To prevent seepage losses, some por-
tions of the existing canals may be earth lined in areas where drainage
requirements may occur. Unit cost estimates include lump sum allowances
for drains and canal lining.

A Water Savings pipe system, consisting of two branches and with a
total length of 17.3 miles, will be constructed to serve stock water dur-
ing the nonirrigation season to rural areas in the vicinity of Maeser,
Glines, Davis, Naples, and Ashley. This system will divert from the exist-
ing municipal pipeline about 5 miles below the pipeline head at Ashley
Spring. The system is planned to save a substantial amount of water for
diversion to Stanaker Reservoir by eliminating the comparatively heavy
losses in the unlined canals and ditches novw serving stock water to the
rural areas during the nonirrigation season. Chlorination of water in
the Water Savings pipe system is not now planned as the water is intended
only for livestock but it could be provided through negotiation if found
desirable. Stock-water requirements during the irrlgation season will
be met from irrigation diversions.

The increase in pipeline diversions at Ashley Spring for municipal
uses and for stock water will decrease the water supply and power produc-
tion at the Utah Power and Light Company's 250-kilowatt hydropower plant
on Ashley Creek. No allowance has been made in the unit analysis for
curtailment in the power production, however, as long continued operation
of the plant is believed to be uncertain. Operating costs of the plant
are high and an sbundance of new power is expected to be available soon
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from the Flaming Gorge unit of the Colorado River Storage project. Also
the Federal license for the powerplant will expire in 1966.

With a low~-elevation natural drainage ares of only 19 square miles
above the Stanaker Dam, natural inflow will, with but very rare excep-
tions, be controlled in Stanaker Reservoir. A surcharge capacity of
2,170 acre~feet above the normal water surface elevation will be reserved
for flood water. Construction of the Vernal unit will thus reduce and
possibly eliminate the infrequent flood flows on Staneker Draw, which in
the past have not been seriously destructive. Flood control benefits
that will result from diversions from Ashley Creek to Stanaker Reservoir
are not significant.

Facilities for recreation and fish and wildlife will be provided as
recommended by the National Park Service and Fish and Wildlife Service,
respectively. The recreational development will be constructed on the
northwest side of Stanaker Reservoir. It will include an access road
and an orderly arrangement for picnicking and boating with necessary
parking facilities. The program for fish and wildlife includes acqui-
sition and development of areas for upland game and improvement of the
Stewart Lake State Refuge at the confluence of Ashley Creek and Green
River. The refuge improvement will include pumping facilities and a
pipeline to convey water to the lake from Green River. The developments
for recreation and fish and wildlife are discussed further in Chapter
VIII and in reports of the National Park Service and Fish and Wildlife
Service which are appended to this report.

Modifications in Unit Plan

Modifications to date

Detailed studies conducted since issuance of the Central Utah proj-
ect report in February 1951 have revealed the desirability of modifying
the plan of development for the Vernal unit considered at that time. The
basic purposes of the development remain the same. All contemplated modi-
fications appear to be within the scope of the developuent as authorized
by Congress so that reauthorization is unnecessary. Changes have been
made in the amount of irrigation water provided, the acreages of agricul-
tural land to be served, and in some unit works. The estimated cost of

facilities has been chonged as a result of more detailed surveys and
designe and of changss in eonstruction prices.

Mecdifications in Water Supply -

The municipal water supply for the Vernal unit remains at an average
of 1,500 acre-feet annually as provided in the 1951 report. The average
annual irrigation supply, however, has been decreased from 23,400 acre-
feet to 18,000 acre-feet. This decrease results largely from the fact
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that irrigation efficiencies have been found to be lower than was pre=-
viously estimated so that more water is required to satisfy present rights,
leaving less availeble for unit development.

Modifications in Unit Acreage

The irrigable land area in the Vernal unit has been reduced from
24,970 to 14,78l acres since the 1951 report was issued. The 3,400 acres
of “full service land that were included in the 1951 report have been elimi-
nated from the plan and the acreage of supplemental service land has been
reduced from 21,570 to 14,781 acres. Acreage changes have resulted prima-
rily from the reduction in the estimated availeble water supply and from
refinements in the land classification and economic studies. Some iso-
lated lands originally included in the unit have been eliminated as their
location would necessitate excessive construction costs. Other lands have
been excluded as it was found that the drainage required for their effi-
cient utilization could not be economically justified. Lands in the south-
ern portion of the valley under the Union and River Canals are not now
included in the irrigable area because of the poor guality of the return
flow water that would be availsble to these lands.

Modification in Unit Works

The route of Stanaker Service Canal has been modified to take advan-
tage of a more gentle gradient. The canal now will be entirely of new
construction and will not incorporate any portion of the existing Ashley
Central Canal as previously planned. The Ashley Central Canal will dis-
charge into the Stanaker Service Canal, however, at their point of inter-
section northwest of Vernal. Below this point some sections of the
Ashley Central Canal will be abandoned and other sections will be used
as laterals to distribute part of the water conveyed by the Stanaker
Service Canal. Some of the lateral rehabilitation originally planned as
part of unit development will now be undertaken independently by the water
users.

Stanaker Dam has been redesigned and the capacity of its reservoir
increased slightly, from 37,000 to 37,560 acre-feet. The outlet of the
reservoir has been raised about 8 feet to serve the modified Stanaker
-Bervice Canal. Thus the inactive storage capacity has been increased
from 3,000 acre-feet to 4,360 acre-feet and the active storage capacity
decreased from 34,000 to 33,200 acre-feet,

A new feature of the Vernal unit plan is the Water Savings pipe
system for distribution of stock water to the rural areas of Ashley
Valley during the nonirrigeation season. This pipe system has been
included in the plan to save canal losses during the nonirrigation sea-~
son and thus increase the storable water supply for unit development.

13
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Facilities for recreation and fish and wildlife propagation, although
contemplated in the 1951 report, were not identified. The National Park
Service has since recommended a development for boating and picnicking.
The program for fish and wildlife includes acquisition and development
of land for upland game and improvement of the Stewart Lake State Refuge.

Modifications in Unit Costs

The overall cost estimates for the Vernal unit have been increased
by refinements in designs, by modifications in required facilities, and
to a greater degree by price increases occurring since the original
studies. Construction costs are now estimated at $6,874,000 on the
basis of January 1957 prices. This amount compares with 46,124,850
estimated in the 1951 report on the basis of December 1949 prices and
with the estimate of $7,048,000 based on January 1953 prices that was
presented to congressional committees in hearings on the authorizing
legislation in 1955. Operation, maintenance, and replacement costs are
now estimated at $22,800 on the basis of prices existing between 1954
and 1956. This amount compares with $20,770 estimated in the 1951 report
on the basis of 1939-4k prices and with $38,720 estimated in 1955 for
congressional committees on the basis of the 180 price level (1939=100).

Modifications in Financial Analysis

The cost allocations presented in the authorizing report were deters
mined by averaging results of the alternative justifiable expenditure
method and the priority-of-use method. Suballocations were then made
to the different municipal water areas. Allocations for each unit of
the Central Utah project are presently being made by the separable costs-
remaining benefits methed.

Future modifications

Future studies and changing conditions may show the desirability
of additional modifications in some of the unit works before final designs
and estimates for these works are prepared. -

The Water Savings pipe system for the distribution of stock water
to rural areas is now planned only for operation during the nonirrigation
season. Since few of the rural residents now have a satsifactory domes-
tic water supply, it is possible that they may desire to build a domestic
and stock-watering system for year-round service that will include the
service planned for the Water Savings pipe system. If the rural people
desire to undertake the larger water system, they could negotiate with
the Pederal Government as to the extent to which it would participate in
lien of construction of a pipe system for water only during the nonirri-
gation season.

14
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When the Vernal unit is in operation, the quantity and quality of
return flow water can be determined. If the water is suitable, it could
be used to supplement supplies available to the Union and River Canals
in serving lands that are not presently in the unit plan.

The location and designs of unit land drains will be based on a

study of seepage conditions following the application of the unit water
to the area,
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CHAFTER IIT
DESIGNS AND ESTIMATES

Design and Construction Considerations

Accessibility

All constructicn sites for features of the Vernal unit are within
6 miles of Vernal and can be readily reached over the local road net.
U. S. Highway 40 passing through Vernal connects the area with railroed
terminals at Heber, Utah, 130 miles to the west,and Craig, Colo., 120
miles to the east., With minor extensions of existing lines, power and

telephone service will be adequate for construction needs. Permanent
construction camps wiil not be required as housing facilities for the
workers can be cbtained at communities near ths work cites.

Construction program

A period of about 4 years will be required for construction of the
dems and canals in the Vernal unit. An additional 3 years will be
required for completion of the drains, which will not be finally designed
until after the rew water is applied to the land. Construction will be
undertaken first on the Stanaker Dem with work started first on the high-
way relocation. Soon efter the Stanaker Dam is undervay, work will be
coumenced on the Ft. Thornburgh Diversion Dam, the pipe system, and on
the feeder and service canals. Construction work will be continued .
throughout the year except during periods of heavy frost. In a few loca-
tions the work will have to be done during the nonirrigation season to
avold interference with present irrigation practices. The construction
control schedule is shown on the following page.

Preliminary geologic investigations have been made by the Bureau of
Reclamation at the sites of all of the major unit works. Topographic
surveys have been made at dam and canal sites and at sites of major canal
structures., The dam sites have been core drilled and auger holes have
been driven along the sites of the feeder and service canals and the pipe-
line. Preliminery investigations also have been made of embankment mate-
rials for dem construction.

Unit Works
Stanaker Reservoir and Dam

Reservoir and Danm

Stanaker Reservoir, to be constructed at =n offstream site about 3.5
miles north of Vernal, will have a capacity of 37,540 acre-feet, including
35,200 acre-feet of active capacity and the 4,260 acre-feet of inactive
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CHAPTER IIX "~ -DESIGNS AND ESTIMATES

capacity. - No allowance is made for silt depnsition as only slight amounts
of sediment are expected to accumulate in the reservoir. The normal water
surface elevation of the reservolr will be 5, 516 2 feet and the minimum
elevation, at dead storage level, will be 5 ,hh6 feet. At normal elevation
the reservoir will cover an area of 84O acres. Above the normal water sur-
face elevation the reservoir will have a surcharge capacity of 2,170 acre-
feet that will be used only for flood control.

Stanaker Dam, as shown on the drawing on the following page,; will be
a rolled earth-fill structure 140 feet high above streambed and 2,400 feet
long at the crest. Cutoff trenches 20 feet wide will be constructed to a
depth of 5 feet in the upstream foundation of the dam. The dam embankment
will consist of rolled layers of zoned earth materials.  The center imper-
vious zone of the embankment will grade into pervious outer zones :on both
the upstream and downstream slopes. The upstream face of the dam will be
blanketed with .a 4-foot layer of rock riprap. The downstream face will
be covered with rock fill. No parapet or roadway on the top of the dam
is planned.

Appurtenant Works

An emergency spillway 50 feet wide and 210 feet long will be cut
through the rock on the right abutment of the dam. The reservoir outlet,
also on the right abutment, will include a concrete-lined circular con-
duit 6 feet in diameter extendlng from the intake structure to the gate
chamber located near the dam axis. The outlet also will include a 6~-
foot diameter flat-bottomed tumnel from the gate chamber to the stllllng
basin which will be located at ‘the head of the Stanaker Service Canal.
The dome-shaped concrete gate chamber will enclose four high pressure
gates, each 2 feet ? inches square. The outlet capacity will be 300
second-feet with the reservoir water surface at elevation 5 ,h72 feet.

Design Flood

The maximum probable flood in a 100-year period from the 19 square
miles of area naturally tributary to Stanaker Reservoir was estimated
to have a peak discharge of 10,500 second-feet and an 18-hour volume of
2,170 acre-feet. In est:unatlng this maximum flood, consideration was
given to precipitation, snowmelt, and other related runoff data.

The Stanaker Reservoir was designed to absorb. the design flood in
its 2,170 acre-feet of surcharge capacity above the noxmal water surface
elevation. With an outlet discharge of 2k0 second-feet, limited by the
capacity of the Stanaker Service Canal above its Ashley Creek crossing,
the full surcharge could be evacuated in a period of 1+—- days.

Relocation, Rights-of-way, and Reservoir Clearing

State Highway No. &t which passes through the dam and reservoir
area will have to be relocated above the high water level for a distance
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CHAPTER IIT ~ DESIGNS AND ESTIMATES

of 2.5 miles. Approximetely 3 miles of power lines and 1.5 miles of
telephone lines also will have to be relocated.

Acquisition of rights-of-way for the dam and reservoir will neces-
sitate the purchase of about 890 acres of land now in private ownership,
including four farmsteads. Most of the land in the reservoir area is
cultivated or undeveloped range that will present only minor clearing
problems.

Geologic Conditions and Counstruction Materials

Geologic conditions at the Stanaker site were found suitable for the
dam as planned. Highly impervious shale and sandstone will form the abut-
ments. The foundation bedrock is covered by a mantle of fine alluvial
valley-fill material with a maximum depth of 90 feet. The abutments are
covered by a layer less than 5 feet thick of talus, loose blocks, and
decomposed shale. No faulting is in evidence in the dam site area.

Impervious materials in ample quantities for comstruction of
Stanaker Dam are found within a mile of the site. A shallow deposit of
pervious material is also located within a mile of the site and another
deposit is 2.5 miles from the site. Rock riprap material can be quarried
from Frontier sandstone formations at the site. Concrete aggregates can
be crushed from cobbles along the bed of Ashley Creek or they can be
obtained from deposits along the Green River near Jensen, about 18 miles
from the dem site over well maintained roads.

Ft. Thornburgh Diversion Danm

The Ft. Thornburgh Diversion Dam on Ashley Creek at the head of the
Stanaker Feeder Canal will replace an existing upstream diversion dam
and a section of a canal that serves the Rock Point and Ashley Central
Canals and the Island and Dodd ditches. The diversion dam will consist
of a rock-fill overflow weir section with a timber sheet piling core and
a compacted earth~fill dike on either side. The dikes will extend later-
ally from the weir section approximately 370 feet on the right side of
the creek ard 330 feet on the left side. The welr section is designed
to pass & meximum probable flood over a 50-year period with a peak dis-
cherge of 3,400 second-feet. A reinforced concrete sluiceway and canal
headworks will be constructed on the left side of the weir section. The
canal headworks will have a diversion capacity of 680 second-feet, includ-
ing 280 second-feet for the Rock Point and Ashley Central Canals and the
Island and Dodds ditches and 40O second-feet for the Stanaker Feeder Canal.
Water for the Ashley Central Canal will pass through the canal headworks
for control and measurcment and then will be returned to the creek channel
for rediversion farther downstream.

The foundation at the Ft. Thornburgh Diversion Dam site consists of
creck sands and gravels to a depth of about 28 feet over shale and soft
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CHAPTER IIX DESIGIS AND ESTIMATES

sandstones. The foundation is considered adequate for the type of struc-
ture contemplated.

Barth-fill ma*erial for the dikes can be obtained from the creek bed.
Concrets aggregates in the immediate area have not been tested. " If they
are unsuivable, agasregates could be hauled from the Green River near
Jengsen, Utah, 20 miles awey. Riprap can be obtained from the borrow areas
near the Stansker Dem site or from other nearby areas.

The dam site is on privately owned land. Thus, a small acreage will
have to be purchased for right-of-way.

Stanaker Service Canal

Stanaker Sexvice Canal extending generally south from the stilling
basin of the Stanaker Dem will be about 11.8 miles in .length. It will
convey regulated reservoir releases to the existing Rock Point and
Ashley Central Canals and to the Island and Dodds Citches as well as to
some laterals of these canals and ditches and to laterals of the Ashley
Upper Canal.  As its capacity permits, the canal will also convey flood
water releases from the Stanaker Reservoir to the channel of Ashley
Creek.

For the first 199 feet of its length, above its turnout for the
Rock Point Canal, the Stanaker Service Canal will have a capacity of
300 second-feet. At the Rock Point turnout its capacity will be reduced
to 240 second-feet. Progressive reductions in capacity will be made at
additional irrigation turnouts until a capacity of 20 second-feet is
reached for the last canal section. At its Ashley Creek crossing and
wasteway the canal will have a turnout capacity of 240 second-feet. The
siphon across Ashley Oreek will have a capacity of 210 second-feet.

The upper 2,889 feet of the Stanaker Service Canal will be concrete
lined. The remaining portion will be either earth lined or unlined.
Canal turnouts will be of reinforced concrete and will include water-
measuring devices.

An operating rcad will be provided along the embankment for the
entire length of the canal, and the canal right-of-way will be fenced.
A two-lane timber bridge will be provided for the U. S. Highway 40 cross-
ing.  Timber county road and farm bridges will also be constructed.

The fine sandy loams and silts from canal excavation are suitable
for compacted earth lining required for the canal where the excavation
will be in gravel and cohble. Riprap can be obtained from the cobble
canal excavation or from the Stanaker Dam site, Aggregates for concrete
structures may be obtained from deposits at Jensen, Utah.
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Right-of-way from 60 to 100 feet wide will be required for the canal.
The total area required will amount to 120 aeres, most of which is pri-
vately owned and cultivated.

Stanaker Feeder Canal

Stansker Feeder Canal, extending eastward from Ft. Thornburgh
Diversion Dem to Stanaker Reservelr, will be 3.1 miles long. It will
include 8,497 feet of unlined section, 6,106 feet of earth-lined section,
500 feet of concrete-lined section, 32U feet of concrete structures, and
739 feet in concrete drop structures which will lower the water to an
elevation just above the meximum water surface elevation of the reservoir.
Two concrete baffled-apron sections will convey the water from the last
drop to the reservoir when the reservoir water surface is below the maxi-
mum elevation.

The major canal structures will be of reinforced concrete and precast
concrete., Irrigation crossing structures will be provided and timber
bridges will be constructed for farm and county road crossings..

Aggregate for concrete lining and structures may be obtained from
tested deposits at Jensen, Utsh, an average distance of about 18 miles
from the canal route.

A 100-foot right-of-way, with a total area of 30 acres, will be
required. All of the land is now in private ownership and part is
cultivated.

Water Savings pipe system

The Water Savings pipe system will branch from the existing 12-
inch pipeline that conveys water from Ashley Spring to Vernal, Maeser,
and Naples for domestic and municipal use. The connection will be made
at a point about 4 miles northwest of Vernal where the municipal system's
chlorination house is located and where the existing Maeser line branches
Prom the system.

From the connection point a pipe and lateral system with & total
length of 17.3 miles will extend south and east to serve farms in the
Ashley, Glines, Davis, and Naples areas surrounding Vernal. The pipe
will be welded steel, asphalt dipped, and wrapped with a protective
coating. It will vary in outside diemeter from 8 to 4 inches. A
lateral 4 inches in diemeter will branch off from the mein pipeline
about 0.7 mile below the connection point and will extend eastward about
6 miles through the Ashley area north of Vernal. The main line will
continue south and east through the Maeser, Glines, Davis, and Naples
areags in the order named. Pressure-reducing valves will be installed
along the system. Sublaterals and individual service connections are
not planned as a part of the Federally constructed system.
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Most of the pipe will be laid parallel to Uintah County roads and
on public property. About 5.5 miles of the line, however, will be on
private property.

Service €ansl laterals

The Ashley Central Canal will discharge into the Stanaker Service
Canal at their point of intersection. ' Below thet point some short sec-
tions of the Ashley Central Canal will be abandoned and other sections
will serve as laterals to distribute water from the service canal.

Three new laterals will be constructed to convey water from the service
canal to segments of the Ashley Central Canal and a fourth wilil directly
serve a land area located near the Jjunction of the two canals. The four
laterals will have a total length of about 1.6 miles and their capacities
will range from 10 to 40 second-feet.

Land drains
The drainage system for the Vernal unit cannot be designed until
the irrigation water is applied and the need for drainage is more defi-

nitely known. Some sections of existing canals will be earth lined to
eliminate excessive seepage and possibly diminish the need for drains.

Recreational and Fish and Wildlife Facilities

Facilities for recreation and fish and wildlife propagation will
be provided as discussed in Chapter VIII and in the attached reports of
the National Park Service and Fish and Wildlife Service.

Cost Estimates

Construction costs

Construction costs of Vernal unit features that will be constructed
under contracts with the Federal Government are estimated at $6,8T7h4,000
on the basis of January 1957 prices. - These costs include allowances for
investigations, engineering, overhead, rights-of-way,and contingencies.
The cost estimates for individual unit features are itemized on the
official estimate form on the following pages.

In addition to costs of features 1o be constructed under Federal
contracts, the local irrigation water users will incur costs for
improvement of their existing distribution systems. Also the municipal
users may incur additional costs for filtration and chlorination works.
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Form PF-I

S Project:___Central Utah Project, Vernal Unit _ _
Bureau of Reclamation OFFICIAL
ESTIMATE SR a0 S Rl N N N e N R e O WCE
Date of ESti"‘ate:_.Ma;c_l_,._lQS.'L _________________
Prepared by: L., B. Perigo, Jr._ Approved by: Parley R. Neeley ____ Sheet — L _of __2 _]
Labor and Materials [nvestigations, | .
ol g | s 1 mll | laerw W, | et ] preiwe
¢l assic?r;szaﬁon DESCRIPTION Quantity gg;{ Estimate t’ﬁaﬁig.—- b‘;p&,&f_s Forcgr;‘en Facilities Costs Est im;?ev
() (2) (3) (4) (5) (6) m (8) (91 (10) (i
VERNAL UNIT
01,01 Stanaker Dam and Reservoir 3,870,000 |2,977,000 - - 89,000 804,000 5,046,000
02,01 Ft. Thornburgh Diversion Dam 200,000 155,000 e — 4,000 41,000 234,000
05,01 Stanaker Service Canal 1,060,000 810,000 - - 24,000 226,000 722,000
.02 Stanaker Feeder Canal 570,000 436,000 - — 13,000 121,000 305,000
.03 Water Savings pipe system 340,000 261,000 - - 8,000 71,000 -
06,01 Stanaker Canal laterals 40,000 29,000 - - 1,000 10,000 247,000
07.01 Vernal area drainage system 675,000 520,000 — o 15,000 140,000 384,000
15,01 Recreational development 92,000 78,000 o - 5,000 9,000 110,000
o1l Fish and wildlife development 27,000 23,000 -— - 1,000 3,000 —
Total construction costs 6,874,000 ! 5,289,000 - - 160,000 | 1,425,000 7,048,000

1/ Includes $350,000 expended for‘past investigations

from reimburs

ble

funds. Does not include $82,000 expended for past investigal

itions from

nonreimbursable Colorado River Development Fund.
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Form PF-I

e OFFICIAL Project:__Central Utah project, Vernal unit _ ___
ESTIMATE e
Date of Estimate:___MEX _l_, _122?_ _________________
Prepared by: _L_' _E; _PEI:L&O_,_{I:_._ Approved by: _Eir_lgy__R'.__NEe_lfz ——— Sheet _—2—_.0f- ._2__ 9
Labor and Materials |nVeS?'Qat‘°n5. .
" Total naterials sund. aoomor by, Service S Saher? oreerer
Class(i:(;istt:ation DESCRIPTION Quantity Cglst Estimate t'::actor b;pgo\;‘f? Forces Fagilities Costs Estimate
(48] (2} (3) (4) (B) {6} 7 (7») (81 (9} {10} {1
VERNAL UNIT
01.01. STANAKER DAM AND RESERVOIR 3,870,000 2,977,000 - - 89,000 804,000 5,046,000
=30 Land and rights 904 ac, 163,800 126,000 - - 3,800 34,000
231 Relocation of existing property-highway,utilities, canal 430,300 331,000 - - 9,900 89,400
232 Clearing landg--reservoir 13,000 10,000 - - 300 2,700
235 Dams—-earth, crest length 2,400', 140! above streambed 37,560 a.f, 3,262,900 | 2,510,000 - 75,000 677,900
02,01 FT, THORNBURGH DIVERSION DAM 200,000 155,000 - - 4,000 41,000 234,000
«30 Land and rights 1,300 1,000 - - - 300
235 Dams--compacted earth fill, crest length 700', height 185,800 144,000 - - 3,700 38,100
above streambed 12!, uncontrolled spillway
2 50 Roads, railroads, and bridges--access road 0,5 mie 12,900 10,000 - - 300 2,600
05,01 STANAKER SERVICE CANAL 1,060,000 810,000 - - 24,000 226,000 722,000
«30 Land and rights 120 ac, 40, 500 31,000 - - 900 - 8,600
«31 Relocation of existing property--farm bridges, 213,300 163,000 - - 4,800 45,500
irrigation crossings :
33 Structures and improvements--cattle guards, fences 52,400 40,000 - - - 1,200 11,200
.36 Waterways——concrete-lined and unlined canal 11.8 mi. 458,000 350,000 - - 10,400 97,600
237 Canal structures--siphons, checks, turnouts 230,300 176,000 - - 5,200 49,100
238 Canal protective works 65,500 50,000 - - 1,500 14,000
05,02 STANAKER FEEDER CANAL 570,000 436,000 - - 13,000 121,000 305,000
+ 30 Land and rights ‘ 30 ac, 5,200 4,000 - - 100 1,100
31 Relocation of existing property--bridges 56,200 43,000 - - 1,300 11,900
36 Waterways—-sarth=lined canal, concrete-lined canal, 3.1 mi. 253,800 194,000 - - 5,900 53,900
unlined canal: bottom widths 247, 10' and 6f,
<37 Canal structures 248,300 190,000 - - 5,600 52,700
- 38 Canal protective works 6,500 5,000 - - 100 1,400
05,03 WATER SAVINGS PIPE SYSTEM 340,000 261,000 - - 8,000 71,000
<30 Land and rights 2l ac, 5,200 4,000 - - 100 1,100
.36 Waterways--welded steel pipe system, capacity 17.3 mi, 334,800 257,000 - - 7,9C0 69,900
432 g.pems to 50 g.p.m.
06,01 STANAKER CANAL LATERALS 40,000 29,000 - - 1,000 10,000 247,000
«30 Land and rights 5 ac, 2,700 2,000 - - - 700
033 Structures and improvements, fences 1.7 mi, 4,100 3,000 - - 100 1,000
«36 Waterways--earth laterals 1.6 mi. 8,300 6,000 - - 200 2,100
237 Lateral structures 24,900 18,000 - - 700 6,200
07,01 VERNAL AREA DRAINAGE SYSTEM 675,000 520,000 - - 15,000 140,000 384,000
«36 Waterways 675,000 520,000 - - 15,000 140,000
15,01 RECREATIONAL DEVELOPMENT 92,000 78,0G0 - - 5,000 9,000 110,000
33 Structures and improvements-~boat landings and picnic areas 92,000 78,000 - - 5,000 9,000
15,11 FISH AND WILDLIFE 29,000 23,000 - - 1,000 3,000
33 Structures and improvements 27,000 23,000 - - 1,000 3,000
Total construction cost 6,874,000 | 5,289,000 - - 160,000/} 1,425,000 7,048,000 |
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CHAPTER IIT DESIGNS AND ESTIMATES

Operation, maintenance, and replacement costs

Costs of operating and maintaining the irrigation and municipal
water features of the Vernal unit have been estimated on the basis of
the ‘staff and work required; including costs for equipment, supplies,
replacements, and administrative expenses.

The estimates do not include costs of operating and maintaining
existing facilities which will continue to be borne by the owners. Costs
of major replacements were estimated on &4 straight line basis.. The esti-
mates. are based on January 1957 prices!

The estimated annual costs are summarized in the following tabulation.

Estimated
Item annual cost
Personnel $8,110
Equipment 5,C30
Supplies 800
Administrative and
general expense 1,100
Replacements 260

Total 1/15,200

1/ Equivalent to $14,500 when adjusted to a long-
term projected price level.  Assumed %o be equivalent
to average prices which prevailed during 1954, 1955,
and 1956. '

In addition to the foregoing annual costs pertaining to the irriga-
tion and municipal water features of the unit, annual operation, mainten-
ance, and replacement costs pertaining to recreational facilities have
been estimated by the National Park Service at $7,100 annually and similar
costs pertaining to fish and wildlife facilities have been estimated by
the Fish and Wildlife Service at $1,200 annually.

The estimated annual unit costs for operation, maintenance, and
replacements are summarized in the following tabulation.

Reclamation facilities (cost

adjusted to long-term price basis) $14,500
Recreational Tacilities 7,100
Tish and wildlife facilities 1,200
Total 22,800

On the basis of cost allocations made in Chapter X and on the basis
of projected price levals, annual operation, maintenance, and replacement
costs in the amount of $12,700 will be allocated to irrigation, which is
equivalent to about $0.90 per irrigeble acre. This is in addition to costs
of operating and maintaining existing irrigation works, averaging about
$1.60 per acre annually. This latter cost is included as a farm expense
in the farm budgets developed in Chapter IX.
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Streamflows as they occurred from 1930 to 1956 were used as a basis
for the water supply studies. Water supplies available during this period
are considered representative of future supplies as the period includes
1934, the year of lowest runoff on record, as well as the 6-year period
from 1931 to 1936, the driest recorded series of years. It also includes
the wet years of 194k, 1947, and 1952.

The water supply studies were based on the productive acreage of
14,041 acres for the Vernal unit or the acreage on which water will actu-
ally be used. For convenience this acreage was divided into four: areas:
land under the Highline Canal (990 acres), land. above Stanaker Service
Canal exclusive of land under the Highline Canal (4,124 acres), land
below the Stanaker Service Canal (8,571 acres), and land in the River
Bottom area (356 acres). All of the lands except those in the River
Bottom area are presently served by the major irrigation canals diverting
from Ashley Creek. The River Bottom area is under small private ditches
that obtain their present water supply from springs and return flow.

Water Resources

Available. supply

The sources of irrigation water for the unit area are Ashley Creek
and Brush Creek to the northeast of Ashley Valley from which water is
obtained by a transmountain diversion through the Qaks Park Canal.  Stor-
age for the unit area is presently provided by the Osks Park Reservoir
on Brush Creek above the transmountain diversion and by four small reser-
voirs on the headwaters of Ashley Creek.

A determination was made of the runoff of Ashley Creek for the 1930~
56 study period at the "Sign of the Maine" gage}/ at the head of the unit
area near the intake of the potential Stanaker Feeder Canal. The runoff
at this gage, with deductions for existing downstream uses, is represen-
tative of the flow available for unit development. The gage is above
major irrigation diversions in Ashley Valley. It is below Ashley Spring
where existing municipal diversions are made and below the common diver-
sion to the Stanaker and Pitt ditches which serve lands above the Vernal
unit area, '

1/ So named from & sign "Remember the Maine" painted on a high
sandstone cliff near the gaging station.
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Ashley Creek flows at the "Sign of the Maine" gage were determined
from recorded and estimated data. Records are available at the gage from
June 1939 to the present time. TFlows for the portion of the study period
for which records are not available (1930 to May 1939) were estimated by
correlation with & gage designated as "Ashley Creek near Vernal" which
is on Ashley Creek about 5 miles above the "Sign of the Maine" gage.
Diversions from Brush Creek have been reflected in the runoff measurements
at the "Sign of the Maine" gage since 1941 when the diversions were started.
They have been deducted from the recorded runoff, however, in the deter-
mination of the Ashley Creek flow. From the data available, the Ashley
Creek flow at the "Sign of the Maine" is estimated at 82,400 acre-feet
annually over the study period, with flows ranging from a maximum of
136,400 acre-feet in 194k to a minimum of 29,200 acre-feet in 1934. The
flows are summarized on a monthly basis in the table on page 29,

Records are available of all of the diversions that have been made
to Ashley Valley from Oaks Park Reservoir on Brush Creek. The diversions
averaged 140,800 acre-feet annually from 1941 to 1956 as shown in the monthly
summary on page 30,

Ground water

General observations and geological data indicate that ground-water
development for irrigation or municipal use would be infeasible. Any
interception of ground water in the Ashley Creek area above Ashley Valley
would interfere with the flow of the creek at the lower diversion points.
Wells in the valley would have to penetrate several thousand feet of
impervious clay shale before reaching permeable sandstone formations,
where, if suitable water were found, the cost of pumpihg would be
prohibitive.

Quality of water

Water available to the Vernal unit has been analyzed and found suit-
able for irrigation use. Analyses were made of the flow of Ashley Creek
at the "Sign of the Maine" gage which includes diversions from Oaks Park
Reservoir on Brush Creek. The analyses were made according to standards
of the United States Salinity Laboratory at Riverside, Calif., and showed
the water to be of excellent quality, suitable for most plants under most
conditions. The water has been used for irrigation without harmful effects
for about 100 years.

Water below unit lands in lower Ashley Valley consists largely of
return flow and was found to be inferior in quality to the water available
for the unit. Samples taken below the unit and tested according to stand-
ards of the Balinity Laboratory had an objectionable salt content. Some
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CHAPTER IV WATER SUPPLY

of the water samples were rated as "good to injurious" for crop production
and some as "injurious to unsuitable." Water now used below the unit is
harmful to crops.

Results of the analyses made of Ashley Valley water both within and
below the Vernal unit area are summarized in the table below.

Quality of water in Ashley Valley

Ashley Creek Lshley Creek Ashley Creek

at "Sign of at near

the Maine" River Canal Jensen

Flow Class ~ Flow Class Flow Class

Date  (sec.-ft.) € 5 B (sec.-ft.) C S B (sec.-ft.) C 5 B
7/21/55 103 11 1 Lt 2 3
9/26-27/55 - 111 o2 1 4y 2 1
3/13-14/56 27 2 1 1 29.% 31 1
5/24-25/56 797 111 2 1 1
7/9-10/56 125 111 L S | 8.7 k1 2
8/7/56 59 111 .98 bt 2 2
9/17/56 28 111 7 L 1 2
10/19/56 52 2 1 1 L1 1 8 L o1 2
C Total concentration of salts.

S = Relative proportion of sodium to other cations.

B = Boron concentration.

Class 1 = Excellent to good, suitable for most plants under most
conditions.

Class 2 = Good to injurious, probably harmful to more sensitive crops.

Class 3 = Injurious to unsatisfactory, probably harmful to most crops.

Class 4 = Unsuitable, probably harmful to all but the most tolerant
Crops.

Water Rights

Existing rights

Direct Flow Rights

Decree of 1897~-Rights to the flow of Ashley Creek were adjudicated
and a decree made in November 1897 in the Fourth Judicial Court of the
State of Utah. The decree apportioned the entire flow of the creek among
the water users. Several companies and numerous individuals were each
awerded a certain portion of the total flow. Water under the various 1897
rights is now almost entirely distributed through six canals and ditches,
the total diversion capacity of which has been accepted in operating prac-
tices over many years as 500 second-feet. The 1897 decree then, while
ostensibly covering the entire flow of Ashley Creek, is in practice
limited to 500 second-feet. The approximate percentages of the 1897
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CHAPTER IV WATER SUPPLY

rights conveyed by each canal and ditch are tabulated below. Percentages
shown for the Ashley Upper and Ashley Central Canals include water acquired
from these canals by the municipal water systems and now diverted into a
pipeline from Ashley Spring located above the canal intakes and above the
"Sign of the Maine" gage.

1897 water rights

Cenal eor ditch (approximate percent)
Ashley Usger Canel
(includes Colton ditch) 36
Ashley Central Canal
(includes Hardy ditch) 34
Rock Point Canal 20
Island ditch 7
Stanaker ditch 2
Dodds ditch ‘ 1
Total 100

Miscellaneous decrees.~-Rights for the use of Ashley Creek flows for
irrigation have been decreed since the original decree of 1897, primarily
for use of flocd waters and return flows from irrigation.

The Highlins Canal which diverts near the head of Ashley Valley has
no right under the Decree of 1897 but uses water from Ashley Creek under
a right acquired through an application made to the State Engineer in
1912. By this right the canal is entitled to 182 second-feet of the
Ashley Creek runoff after the runoff reaches 500 second-feet.

Water users under the Union and River Canals in the lower part of
Ashley Valley hold rights to return flows and flood waters of Ashley
Creek. These rights were obtained by application in 1909 and 1911, respec-
tively, and were adjudicated by court decree in 1915. The decree pro- -
vides for primary rights of 10—6/7 second-feet to the Union Canal Company,
5-5/7 second-feet to the River Irrigation Company, and 6/7 second-foot to
other minor users. It further provides for secondary rights totaling
35-1/10 second~-fect.

Storage Rights

A number of applications have been filed with and approved by the
State Engineer to store water on Ashley Creek and its tributaries and on
other nearby streams for use as needed in the Vernal area. The State
Engineer's approval of an agpplication gives the applicant permission to
proceed with the construction of works and use of water, but a final
certificate of appropriation is issued only after proof of appropriation
is made. The certificate of appropriation is issued only for the amount
of water applied for or the amount of water beneficially used, whichever
is less. Mo certificates of appropriation have yet been issued on storage
rights for the Vernal area although four small reservoirs have been
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CHAPTER 1V WATER SUPPLY
constructed on tributaries of Ashley Creek and one on Brush Creek with
rights under approved applications as shown below.

Right for which
application has

Drainage been made
Reservoir area (acre-feet)
Long Park Ashley Creek 500
Twin Lakes Ashley Creek 360
Goose Lake Ashley Creek 150
Mirror Lake Aghley Creek 100
Oaks Park Brush Creek 7,500

All of the storage reservoirs are operated for the benefit of the
Ashley Valley Reservoir Company although some of the rights are held by
Government agencies pending repayment of loans granted for construction.
The capital stock of the Ashley Valley Reservoir Company and in turn its
reservoir water were distributed in 1956 among Ashley Valley irrigators
and municipalities as shown below.

Shares owned

Name of stockholder Number - Percent of total
Stanaker ditch 108.00 - 0.5
Highline Canal L, 407.46 19.6
Ashley Upper Canal 9,991.50 Ll
Ashley Central Canal 5,235.52 235.3
Rock Point Canal 1,165.76 5.2
Island ditch 20.00 .1
Mu?icipal system ) ‘h s
Vernal, Maeser, and Naples 1,564.55 .9
Total 22,E92.79 100.0

Other Water Rights

The Utah Power and Light Company has by application to the State
Engineer acquired a right to use 55 second-feet of water from Ashley Creek
for its hydroelectric powerplant on that stream. Water rights for the
municipal water system have been acquired by the purchase of irrigation
water. These rights are discussed in Chapter VII.

In addition to the water rights previously mentioned, some applica-
tions approved by the State Engineer cover additional high flows of
Ashley Creek for storage or direct use. No works have been constructed
to utilize the water, however, and proofs of appropriation have not been
made. The applicants apparently do not intend to pursue their filings
to completed appropriations and will very likely abandon them in favor
of the Vernal unit which would result in greater water resource develop-
ment and greater benefits to the water users. Steps are now being taken
to clear the records of applications on Ashley Creek where the applicants
do not intend to diligently prosecute the appropriations.
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Vernal unit rights

Agreements by Canal Companies

In order to receive storage benefits from the Vernal unit, boards
of directors of all of the canal and ditch companies that will be served
by the unit have approved resolutions stating that they are willing to
limit diversions to amounts that can be used benefieially under a pattern
of need to be determined by the Bureau of Reclamationl/. The Stanaker
Ditch Company has not agreed to such & limitation since it will not
receive unit water. The company's share of the flow of Ashley Creek is-
insignificant, however, and should excessive diversions be mede to the
Stanaker ditch, highest in the valley, the resulting return flows will
be useable on lands in the unit area. No diversion limitation agreements:
have yet been made with the Union and River Irrigation Companies as the
participation of these companies in the Vernal unit will not be deter-
mined until after the unit is In operation.

Water Right Application

The Bureau of Reclamation on February 20, 1945, filed with the State
Engineer Application No. 16387 to appropriate 50,000 acre-feet of water
annuelly for the Vernal unit, at that time planned as an independent
development. The appllcation was approved by the State Engineer on Sep-
tember 30, 1946.

Compact Agreements

The water that will be utilized under the Vernal unit is a portion
of the water of the Upper Colorado River Basin to which Utah is entitled
by terms of the Upper Colorado River Basin Compact. This compact, approved
by Congress April 6, 1949, apportions consumptive use of the water of the
upper basin among the. upper basin States. Previously water of the Colo-
rado ‘River Basin had been distributed between the upper and lower basins
by the Colorado River Compact of 1922.

Water Requifements

Irrigation diversion requirements

Irrigation diversion requirements at the heads of major canals for
beneficial use under the Vernal unit are estimated by the Bureau of

l/ Additional information on agreements with water users is given
in Chapter XII.

3k




CHAPTER IV WATER SUPPLY

Reclamation at an average of 3.7 acre-feet per acre annually, properly
distributed over the irrigation season. This estimate is based on'the
Blaney-Criddle method&/ which relates the consumptive use of irrigation
water to temperature, precipitation, and daytime hours for various types
of crops. The computations used in determining the requirement and the
monthly distribution of the requirement are given in the tables below.

Computation of annual diversion requirement

Acre~feet
per acre
annually
Growing season consumptive use 1.92
Less effective precipitation .25
Net consumptive use 1.67
Plus farm losses (45 percent of delivery) 1.36
Farm delivery requirement 3.03
Plus canal losses (18 percent of diversion) 67
Diversion requirement . 3. 70

Estimated monthly distribution of diversion requirement
April May June July Aug, Sept. Oct. Total
Percent 4.8 17.0 20.2 23.0 18.0 12.0 5.0 100.0
Acre-feet per acre .18 .63 .75 .85 .67 oo ,a8 3.70

The overall diversion requirement from Ashley and Brush Creeks for
the Vernal unit area is estimated at 51,700 acre-feet annually, including
51,400 acre-feet for lands under the main canals and 300 acre-feet for
lands in the River Bottom area. The requirement for lands under the main
canals is based on the per acre requirement of 3.7 acre-feet and includes
3,700 acre-feet for the productive area of 990 acres under the Highline
Canal, 15,300 acre-feet for the 4,124 acres above. the Stanaker Service
Canal exclusive of land under the Highline Canal, and 32,400 acre-feet
for the 8,571 acres below the Stanaker Service Canal. The 300 acre-feet
for the River Bottom area is a supplementary requirement and is estimated
as the amount needed for the area in addition to its present supply from
return flow and springs. The requirement is equivalent to a little less
than 1 acre-foot an acre for the productive area of 356 acres.

Eeturn flow

Only a negligible amount of return flow from the Vernal unit would
be re-useable on unit lands. Since the return flow would have no signi-
ficant effect on the overall water supply, it is not included in -the water
supply studies.

1/ Bleney, Harry F., and Criddle, Wayne D., Determining Water Reguire
ments in Irrigated Arsas from Climatological and Irrigation Data, published
by Soil Conservation Service, United States Department of Agriculture,
August 1950,
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The amount of return flow available to the Union and River Canals
located below the unit lands and to. several private ditches probably will
be increased with development of the unit. The amount of the increase
and the quality of the increased flows cannot practlcably be determined,
however, until after the unit is in operation.

Evaporation

Evaporation losses from Stanaker Reservoir are expected to average
2,100 acre~feet annually or about 3.3l feet a year from the reservoir
water surface area. These losses were estimated from data of the Utah
State Agricultural College publication, entitled Consumptive Water Use
and Requirements in the Colorado River Area of Utah. Allowance was made
for the effect of rainfall and present consumptive uses in the reservoir
basin.

Sedimentation

Only negligible amounts of sediment are expected to accumuliate in
features of the Vernal unit. The sediment load of Ashley Creek is light
as the streambed is lined with rock cobbles and erosion in the watershed
area is controlled by natural vegetative cover. Much of the sediment
that is carried in the stream will be dropped at Fi. Thornburgh Diversion
Dam before. diversions are made to Stanaker Feeder Canal and Stanaker Reser-
voir. Only slight amounts of sediment will be diverted by the existing
canals that will distribute unit water above the Stanaker Service Canal.
Occasional summer cloudbursts bring measurable quantities of silt into
the Stansker Reservoir site. These storms occur so infrequently, however,
that the silt deposition could have only a slight effect on the storage
capacity during the life of the reservoir. Reduction of the reservoir
capacity by sedimentation will be negligible.

Water Utilization

Unit operation

Operation of the Vernal unit was simulated by months over the 1930-56
study period on the basis of water supplies and diversion requirements
previously discussed. The operation was based on coordinsted utilization
of natural streamflow and storage releases from the existing Oaks Park
Reservoir and the potential Stanaker Reservoir to provide the maximum
beneficial use of the available water supply. In actual operation, use
is expected to be made of the existing Long Park Reservoir, Twin Lakes,
Mirror Lake, and Goose Lake. Because of the small capacities of these
reservoirs, however, their effect on unit operation will be insignificant
and has not been considered in the operation studies. The monthly studies
made are summarized on an annual basis in the table on the following page.

Under the plan of operation storage releases to the unit lands under
the major canalg will be made during the late irrigation season in accor-
dance with the egtimated diversion requirement of 5.7 acre-feet per acre
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CHAPTER IV WATER SUPPLY

annually. At the request of the local water users, however, natural
flow diversions will be permitted at the rate of 4 acre-feet per acre
annually during the high runoff months when sufficient water is avail-
able for such releases. Releases to the River Bottom area will be made
during the late irrigation season at the rate of 300 acre-feet annually.

Water supply exchanges will be made among the areas under the major
canals. Part of the natural flow and upstream storage water presently
used on land below. the Stanaker Service Canal will be used on land above
the canal including land under the Highline Canal, and replacement 1o
lands below the service canal will be accomplished with storage water
from Stanaker Reservoir. Natural flow of Ashley Creek will be used
first to supply the needs of the upper area. Natural flow not required
by the upper area will be used in the lower area, and natural flow not
useable in either the upper or lower area will be stored in Stanzker
Reservoir. When requirements in the upper area exceed the natural flow,
storage water will be supplied from Oaks Park Reservoir. - Requirements
in the lower area in excess of available natural flow will be supplied
by storage water from Stanaker Reservoiz.

Vernal unit water for municipal use in Vernal,; Maeser; and lMaples
will be diverted from Ashley Spring above irrigation diversions. - When-
ever such diversions interfere with downstream irrigation rights, a
corresponding quantity of water will be released from Stanaker Reservoir
for irrigetion on an exchange basis. Priority will be given to municipal
use in Stanaker Reservoir each year.

Rural residents in the Ashley Valley area obtain water for livestock
during the nonirrigation season from canals that are kept open for that
purpose. Approximately 10,000 acre-feet annually is diverted by these
canals during the nonirrigation season. The practice is inefficient
since most of the water is lost in operational waste or in seepage and
evaporation. The rural residents, under unit operation, will receive
water during the nonirrigation season from the new Water Savings pipe
system which will divert only about 126 acre-feet, thereby increasing
the storable supply for the unit by nearly 10,000 acre-feet. The rural
vesidents will continue to utilize present sources of water for live=-
stock during the irrigation season.

Tmprovements in water supply with unit development

As a result of the Vernal unit development, the irrigation water
supply available within estimated requirements will be increased by
about 18,000 acre-feet annually over a period similar to the 1930-56
study period. Shortages in the late summer months will average about
4 percent of the annual requirement as comparec with a shortage of
about LO percent under existing conditions.

The municipal supply for the communities of Vernal, Maeser, and
Naples will be increased by an average of 1,500 acre-feet annually.
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CHAPTER IV WATER SUPPLY

No serious shortages are anticipated in the muniecipal supply because of
the priority to municipal use that will be given in Stanaker Reservoir.

The rural residents in the Vernal area will receive as much water
as they now utilize beneficially. The supply delivered by pipeline
during the nonirrigation season will be more convenient and more sanitary
than the supply presently furnished by the canals.  Winter icing of the
water will be avoided and water-logging of unit lands reduced.,

Stream depletions

The flow of the Colorado River is expected to be depleted by an
average of 11,800 acre-feet annually as a result of the Vernal unit
development., Most of the depletion (10,000 acre-feet annually) will
result from increased consumptive use from irrigation. Approximately
2,100 acre~-feet will be lost in evaporation from Stanaker Reservoir,
and a depletion of about 700 acre-feet will result from increased munic-
ipal use in Vernal, Maeser, and Naples. It is estimated that the Water
Savings pipe system will save about 1,000 acre-feet of stream depletion
now occurring from the canals during the nonirrigation season.
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CHAPIER V
UNIT LANDS

A detailed classification survey has been made of all lands that
could practicably be considered in formulating the irrigation plan for
the Vernal unit. The soil and topographic conditions of the land and
the land surveys made are discussed in subsequent sections of this
chapter. Drainage conditions are discussed in the following chapter,

Soils

Soils of the area classified consist mainly of alluvial material
deposited by stream action from the various sedimentary strata of the
Uinta Mountains. The alluvial material varies in depth from a few
inches to sbout 60 feet. The finer alluvium is underlain by a layer of
water-worn cobble and gravel which in turn is underlain by shale of the
Mancos formation. The maturity of soils differs greatly in various por-
tions of the Hrea classified. Thus for convenience in this report the
soils Have been grouped into five geographical divisions according to
the time of their origin and their location. These include the divi-
sions of youthful, mature, alluvial, slopewash, and Lower Ashley Creek
soils. Soils in the various divisions are described in the following
sections and their locations are shown on the map on the following

page.
Division of youthful soils

Youthful soils are found in about 23 percent of the area classified.
They are from 10 to 25 feet in thickness over cobble or rock.  The soils
are of medium texture and have an open structure. They are generally
calcareous with only slight development of a partially cemented lime
zone in the subsoil. The permeability and available moisture capacity
are good. The content of organic matter varies from good to medium.

The soils do not contain excessive amounts of salinity nor alkalinity.
They are highly suitable for irrigation and are now utilized for produc-
tion of all climatically adapted crops.

Division of mature soils

The division of mature soils includes sbout 51 percent of the soils
in the area classified. The mantle of these soils over cobble and gravel
is generally only 3 to 5 feet thick. The soils have a medium texture
with an open porous structure. They are calcareous and have a well
developed, partially cemented lime zone in the subsoil.  They have good
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CHAPTER V UNIT LANDS

rermeability and water-holding capacity. ~The organic matter content is
medium to low. Alkalinity and salinity are generally low but consider-
able amounts of salinity occur in some soils with poor drainage. The
soils are generally fertile but are not as productive as the youthful
s0ils. 'They are moderately suitable for irrigation and are now usad
mainly for pasture, alfalfa, and small grains.

Division of alluvial soils

Alluvial soils comprise about 15 percent of the area classified.
These soils are in a shallow mantle varying from & few inches to L4 or 5
feet in depth over & thick layer of coarse gravel and ccbble. : They
have a medium tc sandy texture. Rock and cobble present a serious prob-
lem and are a limiting factor in development.  The soils arxe calcareous
but there is no develonment of a lime zone layer in the subsoil.  They
have an open structure and good to excessive permeability. The orgamic
wavter ccwbent is mediwia to low. The soils comtain little salinity of alka-
linity. They have a low fertility and are now used largely for pasture,

Division of slopewash soils

Elopewash soils ere found in only about 3 percent of the area
clagsified. These solls are generally 10 to 25 feet thick over cobble
or ghwla. Thzy are of a cley mature, varying from clay loax to keavy
clay.  Practically no rock apvears in the soil profile. The soils are
calcareous but Lave no lime zone development. Their water-holding
capacity is good and their permeability is fair to poor. They have a
low content of organic matter and contain little salinity or alkalinity.
The lands are novw used primarily for the production of alfalfa, small
grains, and pasture. Their suitability for irrigation is good to fair.

Division of Lower Ashley Creek soils

The Ashley Creek division comprises about 8 percent of the area
classificed, Ttz soills vary in thickness from 5 1o 15 Teet and lie over
a layer of water-rounded rock and eobble. Soils in the division that
lie 2a55 of Ashley Creek are of heavy clay nature while those west of
the cresk vary in texture from sandy loem to silty clay. Some of the
soils adjacent to the creek are poorly drained and are high in salinity.
All the soils are. calcareous with no lime zone development. Their water-
holding capacity is good and their permeability is fair to slow. The.
s0ils have & low 0 medium content of organic matter. The lands are
utilized mainly for production of pasture, alfalfa, and smell grains,

Topogrephy

The surface relief of unit lands is smooth to gently sloping with
average slopes of 1 to 3 percent. The relief is generally conducive
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to efficient irrigation without costly preparation of the lands. Smooth-
ing in some areas would facilitate irrigation but deep cuts would not

be necessary. Erosion is not a problem except along Ashley Creek when
flood flows occur.

Land Classification

Classification survey

The detailed land classification survey was made in 1955 and 1956
as a part of the definite plan studies. It included all irrigated lands
that will receive supplemental water from the Vernal unit and some adja-
cent irrigated lands that will not be served by the unit. Some nonirri-
gated lands in the same general vicinity were also classified.  Because
of their rural character, lands in the towns of Maeser and Naples were
surveyed and classified in the same manner as other farm lands. Lands
in the Vernal town site and airport,vwhich are more urban in nature, were
not designated by land class, however, but were merely segregated into
either "town site" or''rights-of-way." A large part of the town site
area is in yards and gardens which presently are irrigated from the
Ashley Central Canal. Land classes were not determined for rights-of-
way, whether in farm or urban areas.

The farm lands vere grouped into five classes according to their
soil, topographic, and drainage characteristics. The nature of each
class is briefly indicated below and is shown in greater detail in the
table on the following page.

Class 1l.~~Lands highly suitable for irrigation farming.

Class 2,~-~Lands that are moderately suitable for irrigation farm-
ing, being measurably lower in productive capacity than class 1
lands because of deficiencies in soils, topography, or drainage.

Class 3.--Lands suitable for irrigation farming but more restricted
in use or productivity than the class 2 lands because of more
extreme deficiencies,

Class OW.--Lands which have a water right but which fail to meet
the minimum requirements for an arable class. These lands are
restricted mainly to pasture because of excessive deficiencies.

Class 6.--Lands permanently nonarable because of noncorrectable
‘deficiencies.

Land classes 1, 2, and 3 include some lands that presently do not
meet the standards for these classes because of inadequate drainage but
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CHAPTER V

Specifications for detailed land classification

UNIT LANDS

Land characteristics

Class l--Arable

Class 2-=Arable

Class 3--Arable

Class 6W--Nonarable

Soils
Texture
0-3 feet

3=5

Internal characteristics
Exchangeable sodium
Salinity

~Alkalinity
Permeability

Infiltration
Available H,0

Depth
To sand or gravel

To broken nonsaline
rock

To solid nonsaline
rock

To saline shale

To penetrable lime
zone
Topography
Smooth slopes in one plane
Surface

Cover (brush or rocks)

Drainage
Farm drainage

Project drainage class 5

Medium sandy loam to friable
clay loam,
Sandy loam to clay loam.

Less than 10%.

Less than 0.2%.

pH less than 8.6.

No layer less than 0.5 inch
per hour.

0.5 to 1 inch per hour.
Greater than 4.5 inches in
L feet.

42 inches for sandy loams, 36
inches for loam and clay
loams.

60 inches.

Same but with 6é-inch highly
permeable layer above rock.

60 inches with 12-inch highly
permeable layer above broken
shale,

2l inches with 60 inches
penetrable.

0.5 to 3% in general gradient.

Areas greater than 500 feet in
direction of irrigation runs;
leveled by moving less than
175 cu. yds., per acre., Mini-
mum depths required after
leveling.

Clearing costs less than $35
per acre.

Corrected at costs less than
$25 per acre.

Must meet all requirements for
class 1 with completion of
project works,

Loamy fine sand to very perme-
able clay.
Loamy sand to permeable clay.

Less than 15%.

Less than 0.5%.

pH less than 9.0,

No layer less than 0.2 inch
per hour with most layers
greater than 0.3 inch per
hour.

0.25 to 1.5 inches per hour.

Greater than 3.75 inches in
L, feet.

42 inches for loamy fine sands,
36 inches for sandy loams, 30
inches for loams, clay loams,
and clays,

48 inches,

Same but with 6-inch highly
permeable layer above rock.

48 inches with 12-inch highly
permeable layer above broken
shale,

18 inches with 48 inches
penetrable,

Up to 7% in general gradient.

Areas greater than 300 feet in
direction of irrigation runs;
leveled by moving less than
300 cu. yds. per acre. Mini-
mum depths required after
leveling.

Clearing costs less than $55
per acre.

Corrected at costs less than
$L5 per acre.

Must meet all requirements for
class 2 with completion of

~ project works.

Loamy sand to permeable clay.

Loamy sand to permeable clay.

Less than 15%.

Less than 0.5%.

pH less than 9.0,

No layer less than O.1 inch
per hour with most layers
greater than 0.2 inch per
hour.

0.15 to 2.5 inches per hour.

Greater than 3.5 inches in
L feet.

36 inches for loamy sands, 30
inches for sandy loams, 24
inches for loams, clay loams,
and clays.

36 inches.

36 inches with 6-inch highly
permeable layer above rock,

36 inches with 12-inch highly
permeable layer above broken
shale.

14 inches with 36 inches
penetrable.

Up to 11% in general gradient,

Areas greater than 200 feet in
direction of irrigation runs;
leveled by moving less than
700 cu. yds. per acre. Mini-
mum depths required after
leveling.

Clearing costs less than $115
per acre.

Corrected at costs less than
$105 per acre.

Must meet all requirements for
class 3 with completion of
project works,

Loamy sand to slowly permeable
clay.

Loamy sand to slowly permeable
clay.

Less than 20%.

Less than 0.75%.

pH less than 9.0.

No layer less than 0.07 inch
per hour with most layers
greater than 0.1 inch per
hour.

0.1l to 3 inches per hour.

Greater than 3 inches in 4
feet,

30 inches for loamy sands, 24
inches for sandy loams, 18
inches for loams and clay
loams, 12 inches for clays.

24 inches on slopes, 30
inches on flat areas.

Same but with 6-inch highly
permeable layer above rock.
24 inches on slopes, 30 inches
on flat areas with 12-inch

permeable layer above shale.,

12 inches with 24 inches
penetrable.

Up to 20% in general gradient.

Areas greater than 150 feet in
direction of irrigation runs;
leveled by moving less than
175 cu, yds. per acre. Mini-
mum depths required after
leveling.

Clearing costs less than $35
per acre.,

Corrected at costs less than
$25 per acre.

Project drainage not applic-
able to pasture class land.

NOTE:

contemplated plan of development.

Class 6--Nonarable lands which do not meet the minimum requirements for a higher class. Also small or isolated areas of arable land.

Also arable land above any
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CHAPTER V : UNIT LANDS

that will be improved through unit development so that they will qualify
for the class in which they have been placed.
Results of survey

Aresa Classified

A total of 41,697 acres was classified in the detailed survey.
Results of the survey are tabulated below with the acreage of farm land
shown by land class.

Land classification summary
Type of land and

land clagss Acres
Farm landlf
Class 1 : 3,554
Class 2 5,843
Class 3 6,226
Class 6W 8,658
Class 6 15,653
Subtotal 39,534
Rights~of ~way oL
Town site 8hs
Total E1,697

1/ All farm lands except the class 6
lands are presently irrigated but experience
late-season water shortages.

Unit Acreages

Of the total area classified, 1k4,78l acres were found irrigable or
suitable to receive supplemental water from the Vernal unit. This
acreage includes 1b4,4LL acres of class 1, 2, and 3 land or all land in
such classes except 238 acres under the Stanaker and Pitt ditches which
are above the Stanaker Feeder Canal, 241 acres required for right-of-way
for unit features, and 700 acres in the Lower Ashley Creek division
which are irrigated by return flow water of inferior guality. -Also in
the irrigable area are lands in the Vernal town site which are utilized
for yards and gardens, estimated st 337 acres.

The 1k,LLh acres of irrigable land in classes 1, 2, and 3 include
about 2,950 acres which may require unit drainage. Drainage-deficient
lands that will not be improved by the Vernal unit were placed in class
6W as their drainage could not be economically justified. These lands
although largely irrigated under present water rights were not allowed
supplemental water from the Vernal unit as they fail to meet minimum
specifications for arable classes. Class 6 lands, permenently nonarsble,
were likewise excluded from the unit development.
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The productive area in the Vernal unit or the land on which the unit
water supply will actually be used is estimated at 14,041 acres. This
area represents 95 percent of the irrigable acreage, an allowance of 5
percent having been made to account for farmsteads, farm roads, ditches,
and other nonproductive areas.

The acreages of irrigaeble and productive land in the unit area are
tabulated below, with the acreage of farm land shown by land class. The
irrigable lands are shown on the maps on pages 47 and L49.

Irrigeble and productive acreages
in Vernsal unit&/

. (Unit--acres)
Type of land
and land class Irrigable land Productive land
Farm land :
Class 1 3,286 3,122
Clags 2 55357 5,089
Class 5 5,801 ' 5,510
Subtotal 1y, L4l 15,721
Town Bite 337 3520
Total 14,781 14,041

1/ All supplemental service land.
Certificetion of land classification

The Secretary of the Interior will certify to Congress, as required
by the Act of July 9, 1952 (66 Stat. 4l5), that an adequate soil survey
and land classification have been made and that the lands to be irri-
gated are susceptible to the production of agricultural crops by means
of irrigation.

L6
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CHAPTER VI

DRAINAGE

Existing Conditions

The floor of Ashley Valley within the unit area is covered by allu-
vial material, including & soil mantle and an underlying layer of cobble.
The soil mantle, varying from a few inches to 20 feet in depth, is com-
posed of clays, silts, sands, and losms. The cobble layer, which varies in
thickness from a few inches to L45 feet, consists of water-worn cobble and
gravel in a matrix of sand, all of which has been transported principally
from the upper Ashley Creek drainage. Below the soil and cobble formetions
is a stratum of shale from the Mancos formation which is highly imperme-
able and limits the downward percolation of ground water.

Permeability tests and drainage well bail-out recovery rates indicate
good permeability in the alluvial soil and cobble materials. Permeability
rates from disturbed samples renge from en average of 0.5 idinch pexr hour
for the clay loams to 5.98 inches per hour for the sand matrix in the
cobble. Rapid fluctustions of the ground-water surface give further
evidence of good drainability in these materials.

Severasl naturel drainage channels traverse the unit area. These chan-
nels have cut into the soil mantle and in some areas have penetrated
through the cobble layer and into the shsale formation. Ashley Creek, below
8 point due east of Vernal, has become deeply entrenched into the sheles
of the valley floor. East of the Vernel airport the river flood plain is
entrenched from 80 to 100 feet below the ground surface.

Lands in Ashley Valley vary in slope from 5 percent below Asphalt
Ridge on the western edge of the area to about 1 percent on river bottom
lands along the lower reaches of Ashley Creek.

Approximately 20 percent of the unit lands are subject to pesk water
tables varying from 0 to 5 feet in depth. The water tables eare highest for
about 3 weeks in April, May, or June when the spring runoff occurs and
excessive diversions are made for irrigstion. The ground-water levels
recede rapidly as irrigation water supplies diminish in the late spring.

Other areas interspersed with unit lsnds, including approximately

8,320 acres, have high water tables but were not found to be irrigable and
therefore were not included as unit lands. Approximately 80 percent
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of these nonirrigable lands are in the permanent pasture class. From
economic and physical considerations, drainage of the remaining 20 per-
cent was found to be infeasible,

 Severel factors contribute to the existing high water table con-

. ditions, Excessive application of irrigation water in the spring is
foremgst, followed by canal seepage resulting from the conveyance of irri-
gation water. Diversions for stock-watering purposes during the nonixri-
gation season also add to the ground-water supplies, In addition, at
least two geologic conditions account in part for the high water tables,
The first condition is a funneling effect produced by the underlying
cobble aquifer, At the western or upper edge of the unit lands this
aquifer is comparatively thin, For a distance of several miles downslope
- the agquifer becomes progressively thicker and then it begins to decrease
in thickness, reaching its minimum thickness at the lower elevations,

The decrease in thickness generally begins at about the point where the
surface slopes begin to decrease, Below this point the capacity of the
aquifer to carry water is reduced by the combined effect of decreasing
thickness and slope., Thus the aquifer becomes overloaded and does not
provide adequate subsurface drainage for the lower lands, The second
geologic condition influencing the high water tables is a cemented bar-
rier which occurs along the margins of the escarpment at the lower edge
of the area adjacent to the entrenched river bottoms and presumably in
the banks of the deeper natural drainages, The barrier has been formed
by the precipitation of calcium carbonate in the interstices of the
gravel-and boulders resulting from heavy evaporation of water at these

points, The cemented barrier has the effect of a dike around the perim-
cter of the escarpment, thus restricting the natural outlet for removing
surplus ground water from the area.

Natural drainage channels are effective as surface drains but. are
1imited in their effectiveness as subsurface drains, The general slope
of the land, which varies from 60 to about 100 féet per mile, lends well
to the use of these chamnels as drainage outlets, Improvement of these
channels will be necessary, however, to effectively provide outlets for
the unit drains,

Unit lands are relatively free of salinity and alkalinity in quan-
tities which are detrimental to the growth of most irrigated crops,

Drainage Requirement

The unit land presently subject to peak water tables may require
drainage in varying degrees in order to sustain the productivity contem-
plated in the land classification as shown, Under unit operation some
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improvement of the present water table conditions may result from the
more effisient scasonal distribution of irrigation water and lining of
porticns of the distribution canals and ditches. Since a firm appraisal
of the improvement camnnot be made until the irrigation features of the
Vernal unit are in operation, the final design and construction of the
drainage system will be deferred wntil that time,

Deep drains, surface inlet structures, and improvement of natural
channels are planned as part of the Vernal unit with the costs estumated
at about 345 per acre of irrigable land, No surface drains other than
the inlet structures are contemplated, The steep surface slopes and the
well developed natural surface drainage coupled with the additional
effect of the deep drains will provide adequate surface drainage.

. Drainage Investigations

Present. investigations

Seventy-one ground-water observation wells with an average depth of
about 9 feet were established on a l-mile grid through most of the area
as a basis for determining the depth to, and the fluctuation of, the
ground-water surface under pre-project and post-project conditions, The
depth to ground water as determined by thése wells varied from 0.6 to
19,8 feet with an annual fluctuation of 0,6 to 10,9 feet,

Tn addition to the observation wells, 52 deep exploration holes were
drilled for the study of the subsurface conditions, Data from the deep
exploration holes were supplemented by data from 56 seismic exploration
holes obtained from private companies,

Puture investigations

Observation of ground-water tables will be continued. In addition
it is planned to construct a pilot drain, install piezometers, provide
additional recorders, obtain samples for testing quality of water, and
make canal seepage observations of existing canal systems, The addi~
tional investigations will be made to determine the effect unit operation
will have on ground-water tables and to provide data for the design and

construction of a drainage system.
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MUNICIPAL WATER

Introduction

The Vernal unit will provide additional water to the existing munic-
ipal pipeline system that serves the towns of Vernal, Maeser, and Naples.
Although municipal water service is not planned for ‘the remaining rural
areas of Ashley Valley, a Water Savings pipe system will be extended to
these areas for operation during the nonirrigation season as explained
in Chapter II. There is & possibility that the rural residents may decide.
to build a domestic and stock-wgtering system for year-round operation and
seek cooperation from the Vernal unit in lieu of separate construction of
the Water Savings pipe system.  In view of this possibility, the municipal
water situation in the rural areas is discussed in this chapter, following
a discussion of the area served by the existing municipal system.

Vernal, Maeser, and Naples

Present municipal water system

Municipal weter for Vernal, Maseser, and Naples is presently obtained
from Ashley Spring on Ashley Creek. The water is conveyed by a 12-inch
steel pipeline from the spring to a chlorination plant near the head of
Ashley Valley. The capacity of the pipeline is about T second-feet.
Under present conditions, the flow through the pipeline varies from about
% second-feet in the winter to 5 second-feet in the summer.

After leaving the chlorination plant, the water is measured by &a weir
and then flows into a division structure.. About one-eighth of the flow
is diverted to the distribution system serving the Maeser area, and the
remainder goes to the Vernal water system which includes two concrete
reservoirs with capacities of 500,000 and 75,000 gallons. Excess water
overfiows from the Vernal distributing reservolirs into the Ashley Central
Canal. An extension of the Vernal system serves the Naples area.

Municipal water rights
The water rights of the Vernal, Maeser, and Naples municipal systems
are based on the Decree of 1897 which is discussed in Chapter IV. The

municipalities have purchased stock in the Ashley Upper Irrigation Com-
pany and in the Ashley Central Irrigation Company and have acquired the
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rights originally decreed to A. J. Johnson so that their total rights now
represent approximately 4.34 percent of the naturasl flow of Ashley Creek
at the "Sign of the Maine" gaging station as shown in the following table.

Municipal water rights to Ashley Creek flow
Percent of ‘creek flow acquired by:

Right acquired from: Vernal Meeser Naples Total
Ashley Upper Irrigation Co. 0.39 0.18 - 0.57
Ashley Central Irrigation Co. 2.60 .38 0.46 344
A. J. Johnson ‘ .33 -- - .33%

Total direct flow 3.32 .56 46 L,.34

In addition to natural flow rights in Ashley Creek, the municipal
water system owns about 7 percent of the stock of the Ashley Valley Res-

ervoir Company which operates storage reservoirs as discussed in Chapter
IV. This stock provided the municipal system with the equivalent of about
480 acre-feet of storage capacity during 1956.

Rather than divert water for municipal use from Ashley Creek, the
municipalities have changed their point of diversion upstream to Ashley
Spring where more potable water is available. The new diversion is made
above the intake for the existing powerplant of the Utah Power and Light
Company and at times infringes on the company's right to use 55 second-
feet for power generation. The municipalities have an agreement with the
Power Company providing for compensation whenever infringement on the
power right is made.

Present municipal water supply

The amount of water that is availeble to the municipalities under
their natural flow rights in Ashley Creek varies widely from year to year
and from month to month depending on the total flow in the creek. As a
basis for analysis, Ut particular years were selected for study and the
natural flow available to the municipalities by months in each of these
years was determined. The years selected are listed below.

1929--highest recorded annual runoff
1934--lowest recorded annual runoff
1935--average annual runoff (1920-56 period)
1955-~57 percent of average annual runoff

The annual flows available to the municipalities varied from 1,275
acre-feet in 1934 to 6,250 acre-feet in 1929. Not all of this water was
useable, however, even in the driest year, because surplus flows were
wasted during the spring runoff period and water shortages occurred later
in the year. The extent of the surpluses and shortages is affected by
the changing requirements for municipal water as discussed later in this
chapter.
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The water available to the municipalities under thelr storage rights
~wag not included in the municipal water supply studies. This is because
the storage water represents only a minor part of the total supply and
because Oaks Park Reservoir, the main source of storage water, was not
constructed in 1934 and the amount of water it would have yielded in that
critically dry year is uncertain.

The water of Ashley Spring is reported by the Utah State Health
Department to be of excellent gquality for municipal purposes and is used
without filtration.  The findings of the Public Health Service with
respect to water quality are presented in the attached report of the
Service.

Water requirements

Present Requirements

Partial meter readings of water used from the municipal system were
made in 1953 and l95h,but 1855 was the first full year of complete read-
ings in all three of the areas served. The 1955 population of the area
was estimated at 5,820, made up of 4,300 in Vernal, 912 in Maeser, and
608 in Naples. The total meter readings when Increased one-third to allow
for system lossesl/ averaged 224 gallons per capita daily. The average
daily per capita use was higher in Vernal (248 gallons) than in Maeser
(162 gallons) and Naples (147 gallons).

From metered records the average per capita daily use .during each
month of 1955 was calculated as shown below .,

Jan.  Feb. ~Mar. Apr. May ~June July Aug. Sept. Oct. Nov. Dec. Year
134 134 128 222 306 370 354 283 285 214 128 120 224

Future Requirements

Future requirements for municipal water will be determined primarily
by population chianges and trends in the per capita use of water. As a
basis for projecting future population changes, present and past popula-
tions are tabulated below.

Population .

1910 1920 1930 19% 1950 Hioeg

Vernal 856 1,309 1,74k 2,119 2,345 1,300
Maeser 2/ 2/ 2/ 770 873 912
Naples 2/ 605 518 620 608 608
Total 3,509 4,376 5,820

i/ Same ag previously estimated for December 1955.
2/ Data not available.

1/ Approximetes meesured system losses at Provo, Utah
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From past trends and consideration of local prospects, future popula-
tions in the combined areas served by the municipal water system are
estimated as shown below. ’

Year Population
1956 5,820
1960 6,800
1970 9,800
1930 12,000

The estimated rates of population growth are somewhat greater than
the estimates for the State of Utah made in a 1955 report by the Stanford
University Research Institute. The higher anticipated rate of growth for
the Ashley Valley area is justified by prospective minerel resource and
recreational developments and by the impending abundance of hydroelectric
energy from the nearby Flaming Gorge unit of the Colorado River Storage
project.

It is expected that the tiend toward increased water use per capita
will continue to the point where the present daily average of 224 gallons
will increase to 240 gallons by 1980. On the basis of this per capita use
and the foregoing estimates of population growth, determinations were made
on & monthly basis of the anticipated needs for additional municipal water
under streamflow conditions that prevailed in 1929, 1934, 1935, and 1955.
The annual results are summarized in the table below.

Municipel water requirement in addition to present Ashley Creek supply
for Vernal, Maeser, and Naples areas

Requirement
Average
per Total
capita annual Annual requirement in addition to
require- require- supply available from Ashley Creek
ment ment in selected yearsl
Popu-  (gallons (acre- (acre-feet)
Year  lation  daily) feet) 1929 193k 1935 1955
1956 5,820 22L 1,460 20 380 140 180
1960 6,800 225 1,710 40 560 240 360
1970 . 9,800 230 2,520 180 1,270 760 970
1980 12,000 240 3,230 430 1,953 1,290 1,500

;/ Exclusive of storage rights in Ashley Valley Reservoir Company.

The table shows that by 1980 an additional 1,500 acre-feet of muni-
cipal weter will be needed in a year such as 1955 and that, even with that
much additional water, shortages will be experienced in a critically dry
year such - as 1934. Resolutions were passed in February 1957 by the
Vernal City Council, the Maeser Town Board, and the Naples Water Company
to the effect that an additional municipal water supply in the amount of
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1,500 acre-feet is required to supply the increasing needs of the area
over the next 25 years and that the respective communities are willing to
contract for the additional water provided such procurement is economically
feasible.

Plans for increasing water supply

Plans for the Vernal unit include additional municipal water in the
amount of 1,500 acre-feet annually for the Vernal, Maeser, and Naples
areas. The increased supply will be diverted from Ashley Spring and dis-
tributed through the existing pipeline system which has sufficient capacity
for that purpose. In order to replace the spring water to irrigators who
now use it, the municipalities will acquire Vernal unit water in the Stana-
ker Reservoir for release to the irrigators through the Stanaker Service
Canal. The municipal subscription will be on the basis of a firm water
supply in order to avold the shortages that will occur in dry years. This
arrangement will be mede because shortages of municipzl water are more
damaging then irrigation shcrtages. The preference to the municipalities
will be taken into account in the allocation of unit costs between irriga-
tion and municipal use.

Ample water flows from Ashley Spring to provide the additional munic-
ipal supply. Measurements made through 194k, 1945, and 1955 show that
the spring flow in excess of diversions to the municiral system varied from
15 to 45 second-feet. Increased diversions under the unit plan will not
exceed 2 second-feet.

Any additional weter diverted into the municipal system will bypass
the powerplant of the Utah Power and Light Company and will reduce the
water supply for the plant. Since continued operation of the plant for
any length of time is believed to be uncertain, however, no allowance was
made in the unit analysis for any curtailment of power generation.

Ashley Valley Rural Areas

Rural residents living outside the Vernal, Maeser, and Naples areas
now served by the municipal water system either haul culinary water to
their homes or take it from irrigation ditches. Neither method provides
an adequate, convenient,mor sanitary water supply for domestic use.

The Water Savings pipe system planned as a part of the Vernal unit
could be adapted to supply both the domestic and stock-watering needs of
the rural areas. This would probably require the construction of regula-
tory tanks or reservoirs on the system as well as the extension of service
lines to each farm or residence. The Water Savings pipe system now
designed primarily for stock watering, would run within a mile of all
rural residences but would not include service branches.
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By a count made in 1956, approximately 300 families live in the
rural area. Assuming 4.22 persons per family, which is the average for
Uintah County according to Census Bureau data for 1945, the total popu-
lation is 1,270. The rural population is not expected to change materi-
ally and was assumed to remain constant in determining future domestic
water requirements.

Domestic water requirements per capita as previously determined for
Maeser should be representative of the rural areas in Ashley Valley. Thus
the present average daily requirement of 162 gallons per person may be
increased to 175 gallous in keeping with the trend toward slightly greater
use per capita. On the basis of a population of 1,270 and an average
daily requirement of 175 gallons per capita, the annual requirement would
be 250 acre-feet.

The per capita water requirements in Maeser, upon which the foregoing
estimate is based, include some water for domestic animals. A greater
number of animals in proportion to the number of people is found in the
other rural areas, however, so that additional water will be required for
stock watering. The additional stock-watering requirement from a piped
system will be felt only in the nonirrigation season. During the irri-
gation season many of the livestock will be away from the farms on summer
range and those remaining on the farm could largely be supplied from irri-
gation ditches, The nonirrigation season stock-watering requirement from
a piped system, determined on the basis of the number and kind of live-
sbtock to be served, is estimated at 126 acre-feet for the season.

The monthly distribution of the domestic and stock-watering require-
ments of the rural areas is shown below.

Water requirement (acre-feet)

Month Domestic Stock watering  Total
January 13 20 33
February 11 21 32
March 12 22 34
April 21 22 43
May 29 - 29
June 3L -- 3h
July 34 - 34
August 27 -~ 27
September 26 - 26
October 20 - 20
Novenber 12 21 33
December A _20 31
Total 250 126 376
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The Vernal unit of the Central Utah project is planned primarily as
an irrigation development, It will also provide some municipal water and
will affect recreation, fish and wildlife, mineral resources, flood con-
trol, and public health,

Responsibility for planning the irrigation development has rested
largely with the Bureau of Reclamation. The direct agricultural benefits
have been independently appraised, however, by the Department of Agricul-
ture. A number of other Federal agencies have cooperated in appraising
effects of the unit in their fields of interest and in some instances have
recommended the construction of additional facilities or operating practices
that will enhance the associated unit benefits. The following Federal agen-
cies have prepared reports on the Vernal unit which are appended to this
report and which provide the basis for the discussions of this chapter.

National Park Service , Corps of Engineers
Fish and Wildlife Service Public Health Service
Bureau of Mines Department of Agriculture

Acknowledements

The Bureau of Reclamation wishes to acknowledge the valuable infor-
~mation and assistance received in the unit investigations from agencies
which have prepared reports and from numerous other local, State, and
Federal entitjes who have cooperated.

Recreation

Recreational aspects of the Vernal unit were appraised in a report by
the National Park Service dated October 1956. The Service found that regre~
ational development at Stanaker Reservoir will be limited by the rough ter-
rain. On the northwest side of the reservoir, however, a small area could
be developed for recreation. It should include individual picnic areas and
boating facilities, with necessary parking areas. An access road to the
recreational area also should be constructed. The road would be a continu-
ation of an existing unimproved public read and would appreach the area
from the southwest. Eventually the access road could be extended beyond
the planned development to a junction with relocated State Highway 44 north
of the reservoir. This could make a pleasant lb-mile loop road from the
Vernal-Maeser area.
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The Park Service estimates that at least 15,000 people will use the
reservoir during a season if adequate facilities are provided. If good
fishing materializes, a greater visitation may be expected. ~The use will
generally ‘be by nearby residents so that the reservoir will be of less
than National significance,

‘The National Park Service estimates the cost of the recreational facil-
ities at $92,000 which, when amortized over a 25-year period at 2.5 percent
interest, is equivalent to about $5,000 annually. The annual cost of aper-
abion and maintenance is estimated at $2,lOO, making the total annual cost
37,100,

In order to arrive at a Yjudgment value® of the anticipated recrea-
tional benefits, the Park Service capitalized the annual cost of 7,100
for 100 years at 2.5 percent, thus developing a value of $260,000 as the
benefit arising specifically from the recreational facilities. It assumed
that a like benefit would arise from the recreational use of the reservoir,
making a total recreational benefit over a 100-year period of 520,000 or
a benefit of $14,200 annually.

The Park Service recommends that a State, county, or municipal agency
be encouraged to assume the administration and operation of the recreational
area. Uintah County and the towns of Vernal and Maeser were mentioned as
prospective administrators. The recreational area will approximate the geo-
graphic center of the developed portion of the eounty.

The Bureau of Reclamation endorses the recommendations of the National
Park Service and has included the recommended reereational facilities in
the unit plan and the estimated costs and benefits in the overall financilal
analysis. Costs incurred in providing recreational facilities shall be
nonreimbursable as provided in the project authorizing act.

Fish and Wildlife

The Fish and Wildlife Service evaluated effects of the Vernal unit on
fish and wildlife in a report dated May 1957. The Service concluded that
without special features for fish and wildlife propagation the unit would
provide additional sport fishing values and would decrease present values
for game and fur animals. It recommended certain measures, however, that
would mitigate unit-caused damages to upland game and waterfowl and further
improve conditions for these wildlife resources.

Stanaker Reservoir is expected to provide a favorable habitat for
trout if it is stocked and maintained for that purpose. The present value
of the Stanaker Reservoir site as winter range for big game and as an uplanc
game habitat will be lost when the site is inundated. The provision of
supplemental irrigation water to farm lands in the unit area will also
slightly lower the quality of these lands as a habitat for upland game but
will improve the area for waterfowl. Waterfowl will be adversely affected,
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nowever, by the reduction of flood flows of ‘Ashley Creek since this willi
reduce marsh arcas along the creek channel and will diminish the water sup-
ply for the Stewart Laoke Refuge located near the Jjunction of Ashley Creek
with the Green River. The fur animal habitat at the Stewart Lake Refuge
will be damaged to o degree that will more than offset the improved fur
animgl conditions along unit drains and canals and the new habitat along
the shores of Stanaker Reservoir.

As 'a means of mitigating losses and improving conditions for upland
Jame, the Fish and Wildlife Service recommends -the acquisition, development,
and management for wildlife of small plots of land interspersed throughout
the irrigated farm land. The plots would range from 5 to 10 acres in size
and would amount to a total of 125 acres. They would be confined to pas-

- ture lands, margins of drainage ditches, and odd corxrners throughout- the
irrigated area. The tracts must have soils suitable for growing cover
plants. By fencing the tracts and establishing winter food and cover plant-
ings where necessary, it would be possible to provide critical winter cover
for pheasants and other game birds. The cost of acquiring the lands is
estimated at $9,400 and of fencing and development at $12,700. Annual oper-
ation and maintenance costs, estimated at $760, will be borne by the Utah
State Department of Fish and Game.

The Fish and Wildlife Service recommends that water be pumped from the
Green River to the Stewart Lake Refuge in order to offset unit-caused dam-
age and further improve tie refuge for migrating and nesting waterfowl. The
punp would deliver 5 second-feet of water to the refuge during the months
of March, April, May, September, and October. The installation cost is esti-
mated at $4,500 and the annual operation and meintenance cost at $400.

The estimated monetary effect of the Vernal unit on fish and wildlife
values is summarized in the following table.

Estimated monetary effects of Vernal unit on fish and wildlife
Average annual benefit or Cost of recommended facilities

loss (-) from Vernal unit Annusl
Without spe-  With recom- Capital costs operation
cific fish mended fish Annual  and main-
and wildlife and wildlife equivzi7nt tenance
Resource facilities facilities Total Ccos costs
Fishery $11,000 $11,000 -— - 2f
Big game -1,100 -1,100 - - --
Upland game -300 2,950 $22,100 $610 $T60
Tur animals -50 =50 - - -
Waterfowl -850 750 4,500 125 400
Total 9,700 13,550 26,600 T35 1,160
Rounded 9,700 13,600 27,000 T00 1,200

;/ Amortized capital costs for 100 years at 2.5 percent interest.
g/ Costs of stocking and operating Stanaker Reservoir were not
reported by the Fish and Wildlife Service.

-
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The Bureau of Reclamation is in general accord with the recommenda-~
tions of the Fish and Wildlife Service. The costs of the recommended
facilities are included in the unit cost estimates made for this report
and the estimated costs and benefits pertaining to fish and wildlife are
taken into account in the financial analysis. The project authorizing
act of April 11, 1956, provides that costs incurred in providing fish and
wildlife facilities shall be nonreimbursable.

In determining the irrigable area for the unit, the Bureau of Recla-
mation did not set aside any specific lands for the 125-acre game habitat
recommended by the Fish and Wildlife Service. It was assumed that lands
used for this purpose need not necessarily be irrigable within the Bureau
of Reclamation standards and therefore they will not be deducted from the
acreage that will be provided unit irrigation water.

The Fish and Wildlife Service recommends that the sum of %$31,250 be
provided for the installation, operation, and maintenance of a pump at the
Stewart Lake Refuge. This sum apparently includes the capitalized cost of
operating and maintaining the pump over a long-term period. Sinee funds
for operation and maintenchce of the pump will probably be cbtained by
annual. appropriations rather than an initial lump sum, the Bureau of Recla-
wation used the estimated annual cost rather than the capitalized cost in
its overall unit analysis,

Mineral Resources

In a report dated December 1956, the Bureau of Mines concluded that
no significant mineral resources will be affected by construction of the
Stanaker Reservoir. A small quantity of coal is within the area needed
for construction and maintenance of the reservoir, but this is not con-
sidered important. The uranium potential in the reservoir site was con-
sidered negligible. No 0il or gas drillings have been made in the reservoir
areas,

Flood Control

In a letter dated August 7, 1956, the Corps of Engineers concluded
that floods on Ashley Creek damage irrigation structures, roads, and bridges
and erods some farm lands, mostly those that are located outside the irri-
gable area of the Vernal unit. Peak floods up to 3,350 second-feet have
been recorded whereas the safe carrying capacity of the creek channel is
only 700 second~feet.

The letter from the Corps of Engineers did not mention flood control
benefits from the reclamation features of the Vernal unit. Apparently such
benefits were considered to be insignificant, particularly since only off-
stream storage will be provided and the reservoir feeder canal will have
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a capacity of only 400 second~feet. The Corps of Engineers concluded
that the construction of special flood control features as a part of the
Vernal unit would be infeasible.

Public Health

The Public Health Service, in collaboration with the Utah State

Department of Health, has concluded in its report of December 1956 that
the Vernal unit coulé either benefit or impair mosquito control, depend-

ing on factors of construction and operation. The application of addi-
tional irrigation water, considered alone, will tend to increase mosquito
production. Of benefit in mosquito control, however, will be the storage
of high spring flows in place of the past practice of lavishly spreading
water on the land, the lining of canals to prevent seepage, the construc~
tion of drains, and the more efficient control and use of irrigation water
that may be expected with operation of the unit. The Public Health Service
made several recommendations concerning unit construction, operation and
maintenance, and faym practices aimed at minimizing mosquito-breeding areas.
The measures suggested are in haymony with the reclamation objectives of
efficient control, conveyance, and utilization of irrigation water. The
Bureau confidently expects that the Vernal unit will bring a substantial
benefit in mosgquito control.

The Public Health Service recommended that an effort be made to
construct or extend pipelines that will bring to the rural residents of
Ashley Valley a satisfactory supply of domestic water, The extension
of domestic pipelines to the rural areas is largely a matter of local
concern. The Bureau, however, will be glad to negotiate with the local
people concerning s means of accomplishing the purposes of its planned
Water Savings pipe system in combination with a locally sponsored domestic
water system that would operate all year.

Certain recommendations were made by the Public Health Service with
regard to the disposal of municipal and private sewage. Such disposal is
not directly related to the Vernal unit, however, and is a matter over
which the Bureau of ‘Reclamation has no jurisdiction.

Agriculture

In response to a directive by the President in his letter of March
19, l95h, to the Secretary of Agriculture, the Department of Agriculture
has prepared a report on the direct agricultural benefits anticipated
from the Vernal unit. It has also reported on the impact of the unit on
National forests and the relation of watershed conditions to the unit.

The Department of Agriculture concluded that the Vernal unit lands
which will receive additional water are suitable for long~-continued culti-
vation under irrigation. TFrom studies of representative farms in the area
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with and without the supplemental water provided by the Vernal unit, the
Department of Agriculture estimated that the direct agricultural benefits
from the unit will be substantially the same as the benefits estimated inde-
pendently by the Bureau of Reclamation.

The Forest Service concluded that the Vernal unit will not impair
existing services nor anticipated future services and facilities in the
Ashley National Forest. It also concluded that use of the forest resources
will not be materially influenced by unit construction and operation. The
Forest Service presumed that recreational uses and facilities at Stanaker
Reservoir will be administered and operated by State or local agencies and
will have very limited effect upon the use and management of the National
forest lands,

The Forest Service reported that vegetative cover and erosion condi-
tions in the watershed area above the proposed development are poor, It
did not recommend any remedial measures other than those which are normally
a part of regular programs of land-administering agencies. It proposed,
however, that land-administering agencies, such as the Forest Service, Bueau
of Land Management, and State of Utah, and private land owners should orient
their regular and special programs to restore and maintain a good cover of
vegetation so that the runoff will be retarded and erosion reduced.
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The farmers' ability to repay unit costs was estimated from studies
of anticipated conditions without and with development of the Vernal unit.
The studies were based on information collected by the Bureau of Reclama-
tion over a period of several years including a farm management survey
made in the unit area in 1956 by the Bureau of Reclamation and the United
States Department of Agriculture.

Without Unit Development

Crops and livestock

Agricultural development in the unit area consists primarily of the
production of livestock, livestock products, and livestock feed. Such
production is necessitated by the climate, topography, and long distances
to marketis.

The main types of livestock in the area are dairy cattle, beef cattle,
and sheep with most of the farms maintaining two of the livestock types.
Approximately 55 percent of the farmers maintain dairy cows, approximately
65 percent have farm flocks of sheep, and about 45 percent have beef
cattle. The dairy farms primarily produce Grade A or market milk and
Grade C or manufacturing milk. Most of the dairy products are marketed
in the Salt lake City area. Sheep enterprises consist primarily of farm
flocks. The practice is to combine wool-type ewes with mutton-type rams,
thus obtaining high yields of both wool and meat.  Most of the beef cattle
and sheep are maintained only for a short time in the unit area and then
are shipped for fattening to the Corn Belt or the Pacific Coast. ILimited
numbers of sheep and beef cattle are grazed in the spring and summer months
on the public range lands adjacent to the unit area. Farm feeding is
required in the winter months for the range stock and throughout the year
for cattle not permitted on the renge.

Crop production is limited almost entirely to alfalfa, pasture,
wheat, barley, oats, and corn silage which are used locally for live-
stock feed. Per acre yields are low as the late-season water supply
prevents full maturing of crops and discourages the use of proper rota-
tion practices. Practically no cash crops such as potatoes and canning
crops are produced although the area does have the potential for produc-
tion of such crops.
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Size of farms

There are approximately 450 farm ownerships in the unit area, rang-
ing in size from less ‘than 10 acres to more than 900 acres. - The average
full-time holding contains about 160 acres, including about 105 acres of
irrigated land and 55 acres of poor quality grazing land. The smaller
holdings, generally of 50 acres or less, are run on a part-time basis by
operators with off-the-farm employment. Acreages in various farm holdings
in the unit area are shown below.

l/ Number of property

Range in size— ownerships
5 to 50 acres 264
51 to 100 acres 105
101 to 160 acres 5k
161 to 320 acres 24
Over %20 acres 8

Total 55

1/ Including both irrigated land and
dry grazing land.

Although a number of ownerships contain more than 160 acres of land,
as shown in the tabulation above, the irrigated land does not exceed 160
acres in any single ownership nor 320 acres in any joint ownership. - Thus
all the farms are within the acreage limitation established by reclama-
tion law.

Fiscal aspects

Assessed Values

The actual value of farm land in the unit area varies considerably,
depending on the suitability of the land for future residential use and
its present state of agricultural development. Assessed values of irri-
gated crop land range from $11 to $50 an acre while values of irrigated
pasture land range from $10 to $24 an acre. Values of nonirrigated land
vary from $1.20 to $4.80 an acre. The county tax rate levy on assessed
land values in 1956 was $43.90 per $1,000 valuation. Additional special
taxes amounting to about 30 mills were levied on the assessed value of
sheep and 8 mills for cattle to cover the cost of special services to
livestock. “Another 1 mill charge was made for the Uintah Water Conser-
vancy District.

Farm Mortgage Indebtednéss

The extent of farm mortgage debt in the Vernal area is constantly
changing. Debts generally decreased from 1930 to 1945 and since that
time have been increasing steadily. It is estimated that the total famm
mortgage indebtedness in the Vernal unit area is approximately $800,000
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at the present time. Practically all loans are in good standing. — The

supply of farm credit appears ample for the needs, with commercial banks,
insurance companies, the National Farm Loan Association, .the Farmers Home
Administration, and private individuals all making loans within the area.

With Unit Development

Crops and livestock

Significant but not major changes in the area's basic economy will
result with development of the Vernal unit. Better utilization can be
made of the existing farm lands, however, as the increase in late-season
water supply will permit longer maturing of crops and proper rotation
practices. ‘Higher per acre yields of the feed crops will be realized.
Also some land now devoted to alfalfa can be utilized for rotation pasture
and corn for silage. The increase in feed crops will permit & general
expansion and stabilization of the livestock industry. The most signif-
icant expansion is expected in the dairy and farm flock sheep enterprises
as such intensive enterprises are particularly suited to the Vernal area
with its small farms and limited range facilities. Some increase also
will be realized in beef production with more local fattening of the
cattle.

Since no new lands will be brought under cultivation, development of
the unit will be in compliance with provisions of the project authorizing
legislation pertaining to production of surplus farm crops. Wheat will
be the only crop produced on the supplemental service land that could be
termed surplus. Vernal, however, is now a deficit area for small grain
and the small increase in vheat production will only tend to reduce the
amount of small grain presently being shipped to the area.

Land development

With unit development it will be necessary for the farmers to make a
few land development improvements at their own expense. - These will include
provision of turnouts, some leveling or planing, . and ditches. The cost
of such improvements has been included as a farm expense in the farm
budget analyses.

Development period

7/

Irrigators should be allowed a development period of about 3 years
after the first delivery of unit water in order that they might attain
full crop production before they are assessed irrigation construction
costs. A J=-year development period is considered adequate since the
increased water supply will be utilized on presently irrigated lands and
benefits can be realized quickly with little change in farming practices
and with only small land development costs.
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Local support

The Vernal unit has the support of the local population. Evidence
of such support is the approval of the local people for orgenization of the

Uintah Water Conservancy District which will be the contracting entity
between the United States and the water users.

Irrigation Repaymnent

Baces for analysis

Estimates of possible payments by the irrigators were made from
detailed studies of agricultural conditions. The studies were based on
the total irrigable area of 1,781 acres with the land in the Vernal
town site considered as farm land since it is a relatively small acreage
and does not justify a separate analysis.

Payment capacity

Payment capacity was estimated by the farm budget method which
involves analyses of annual income and expenditures anticipated on
reprasentative fayms without and with the Vermal unit. The Tarms
selected as representative for the analyses were Grade A dairy, beef,
and Grade C dairy-sheep farms. In the study of these Ffamms different
land classes and sizes of farms were considered.  Budgets for conditions
both without and with the unit were based on 100 acres of class 2 land
for the Grade A dairy famms and 120 acres of class 2 land for the beef
farms., For the Grade C dairy-sheep farm one "without" budget was made
for 120 acres of class 2 land and three "with" budgets were made, includ-
ing budgets for 100 acres in class 1, 120 acres in class 2, and 160 acres
in class 3.

Prices used in the farm budget analyses reflect the average prices
which farmers could expect to receive and pay over the irrigation repay-
ment period. - Price projections are based on a level of 235 for prices
received and 250 for prices paid for items of agricultural production
(1910-14=100). This level is essentially the same as the 250/265 level
recently adopted by the Bureau .of Reclamation.

Summarized data from the farm budget studies including the estimated
payment capacities for the representative farms are summarized in the
table on the following page.

Amortization capacities and recommended annual installment

Increased payment capacities with unit development for representative

farms as determined by the farm budget analyses were used as a basis for
estimating average amortization capacities by land class Tor the entire
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Summarized data from representative farm budgets

Grade A dairy farm Beef farm Grade C dairy-sheep farm
Without With Without With Without
unit unit unit unit unit With unit
Land class Class 2 Class 2 (Class 2 (Class 2 Class 2 Class 1l Class 2 Class 3
Size of farm (acres) 100 100 120 120 120 100 120 160
Receipts
Crops $357 $588 $834 . $1,0L7 $655  $1,151  $1,53%  $1,695
Livestock 9, 6)'1'9 12,322 6) a5l 8) 5)"‘2 6} 28k 15955 1,955 1,955
Farm perquisites 723 723 685 685 69% 693 693 693
Total 10,729 13,633 8,450 10,044 7,632 9,799 10,182 10,343
Expensesl/
Taxes Lok k29 L7l 506 118 453 445 L5
Depreciation 1,168 1,180 1,105 1,112 1,106 1,123 1,128 1,188
Other 3,09% 4,267 2,430 2,774 2,180 2,699 3,065 3,785
Total L, 665 5,876 L, 009 L, 392 3, 704 b,275 4,638 5,427
Net farm income 6,064 T 15T LoLha 54052 3,028 5,524 5,544 4,916
- Investment allowance at
5 percent 1,625 1,746 2,041 2,243 1,549 1,635 1,674 1,795
Family living allowance 3,200 3,800 2,208 2,800 2,187 3,200 3,200 2,650
Payment capacity per farm 1,239 2,211 192 609 192 689 670 Ryl
Payment capacity per acre 12.39 20,11 1.60 5.07 1.60 6.89 5.58 2.94
Increased B yment capacity
per acre =5 7.30 = 2.60 = = 5.00 3/1.20

}/' Expenses exclude irrigation operation and maintenance costs.
g/ Allowance has been made for contingency.
é/ Weighted to include Grade A dairy and beef farms.

INTERIOR - - RECLAMATION. SLC. UTAH
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unit area. For combinations of land classes and types of farms for which
no: specific farm budgets were made, projections were made Trom budget
estimates on the basis of known relationships. In determining the amorti-
zation capacities, allowance was made for increased payments that would
be required with unit development for irrigation operation, maintenance,
and replacement costs. The average amortization capacities by land class
were weighted to account for variations in the different types of farms.
The amortization capacities thus determined amount to $3 per acre-foot of
unit water supply for class 1 land and land in the town site, $2.50 for
class 2 land, and $0.25 for class 3 land. The estimates made and explan-
ations of projections used in arriving at the estimates are swmarized in
the table on the fallowing page.

Although the famers' amortization capacities vary according to land
class, a uniform annual installment is recommended to simplify administra-
tion of the repayment. The installment recommended amounts to $1.65 per
acre-foot of unit water supply and is based on an average of the estimated
amortization capacities weighted in proportion to the amount of the unit
area in each land class. Although the installment exceeds the estimated
payment capacity for class > land, it is not expected to exceed the capac-
ity of individual farmers as nearly all of the class 3 land is inter-
spersed and farmed in conjunction with the more productive class 1 and 2
lands.

On the basis of the recommended installment of $1.65 per acre-foot
of unit water, the irrigators could pay an average of approximately
$30,000 each year towards comstruction costs. The actual repayment
ability for a specific year may vary from the average because of changes
in farm prices and other factors. Por this reason, a variable repayment
plan would be desirable in the unit repayment contracts.
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Amortization capacity and recommended annual ingtallment

Increased
operation,
Increased maintensnce, Amortization capacity
Irrigable Unit water payment and replace- By type of farm Weighted by land class
area supply capacity ment costs Per Per Total
Type of farm (acres) (acre-feet) per acre per acre Per acre acre-foot acre-foot (Rounded )
Class 1 3,286 3,600 —r $0.90 - - ;/$5.00 $10,800
Class 2
Grade A dairy (1,340) (1,600) $7.30 .90 $6. 40 $5.30
Grade C dairy-sheep (2,680) (3,220) 3.00 .90 2.10 1.70
Beef (1,337) (1,600) 2.60 .90 1.70 1.40
Subtotal or average 5,357 6,420 2.50 16,200
Class 3 : 5,801 7,600 1.20 .90 .30 . .25 .25 1,900
Vernal townsite 337 380 2/3.00 1,100
Total 14,761 18,000 2/1.65 30,000

l7' Estimated as 120 percent of repayment capacity for class 2 land.
g/ Assumed to be the same repayment capacity as that for class 1 land,
é/ Recommended annual repayment rate.

INTERIOR - . RECLAMATION: SLC. UTAH
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CHAPTER X

FINANCTAL ANALYSIS

Benefit~Cost Analysis

The economic desirability of developing the Vernal unit was deter-
mined by a comparison of the unit's benefits from a National standpoint
and the PFederal costs of development. Both benefits and costs were com=
puted as average annual equivalent values at 2.5 percent interest over a
100-year period beginning with the first year of full unit operation.

The comparisons were made for a 100-year period as the unit is expected
to have a minimum useful life of at least 100 years in view of the allow-
ances made for replacements.

Benefits

The benefit-cost analysis was based on consideration of all benefits
from the unit that could be evaluated in monetary terms, including those
from irrigation, provision of municipal water, recreation, and fish and
wildlife conservation. No evalugtions were made of the minor benefits
that would incidentally result from mosquito abatement and reduction of
flood flows along Ashley Creek.

Irrigation Benefits

Irrigation benefits from the Vernal unit are expected to average
$253,500 annually over the 100-year period of analysis which includes
the 3-year development period recommended for the unit farmers. About
$167,400 of the total benefit represents direct benefits, measured by
the increase in net farm income that would be realized with unit develop-
ment. Approximately $66,100 represents indirect benefits, measured by
the increased profits of businesses handling, processing, and marketing
products from the unit area and of enterprises supplying goods and ser-
vices to the farms within the area, The remaining $20,000 of the irriga-
tion benefit would be of a public nature realized from the increase or
improvement in community facilities and services and stabilization of
the local and regional economy. Benefits from irrigation were based on
a level of 235 for prices received by farmers and 250 for prices paid
for items of agricultural production (1910-14=100). The price basis is
comparable to the 250/265 level recently adopted by the Bureau of
Reclamation. :

Municipal Water Benefits

Denefits from municipal water are estimated at an average of $23,800
annually. This estimate is based on the average annual equivalent cost of
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obtaining a comparable water supply by the cheapest alternative means which
is considered to be the purchase of approximately 80 percent of the irriga-
tion supply from Oaks Park Reservoir. The cost of the alternative was
based on the present value of the Oaks Park Reservoir water rights and
physical facilities that would have to be obtained. An allowance also was
made for costs of operation, maintenance, and replacements of the facil-
ities obtained.

No allowance was made in the analysis for the reduction in power pro-
duction at the Utah Power and Light Company plant on Ashley Creek that would
result from the nunicipal diversions. As previously discussed, continued
operation of the plant for any length of time is believed to be uncertain
and therefore loss of production is not attributed directly to the unit.

Recreational Benefits

Annual recrestional benefits are expected to amount to $14,200. This
estimate was made by the National Park Service and, as discussed in the
attached report of that Service, asmounts to twice the specific cost of
developing, operating, and maintaining recreational facilities,

Fish and Wildlife Benefits

Net benefits to fish and wildlife as estimated in the attached report
of the Fish and Wildlife Service will amount to approximately $13,600
annually.

Summary of Benefits

Annual benefits of the unit that have been evaluated in monetary terms
are summarized below.

Trrigation
Direct $167,400
Indirect 66,100
Public 20,000
Subtotal 255,§OO
Municipal water 23,800
Recreation - 14,200
Fish and wildlife , ‘ 15!600
Total 305,100

Average annual equivalent costs

For comparison with the average annual benefits, the averasge annual
equivalent value of all Federal costs of development was determined for the
100-year period of analysis. This value includes the unit investment amor-
tized over the 100-year period of analysis at 2.5 percent interest; annual
operation, maintenance, and replacement costs; and the unit's prorated share
of costs of regulatory facilities of the Colorado River Storage project.
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The unit investment as determined for the analysis includes the con-
struction costs estimated on the basis of Januvary 1957 prices as well as
interest during construction computed at the rate of 2.5 percent .
during the construction period. The cost of past investigations was
excluded since costs already incurred have no beering on the relationship
of future costs and the benefits that would result therefrom. No allow-
ance was made for salvage value after the useful life of the unit as sal-
vage would be limited to land in the reservoir basin and this would not
be significant. Operation, maintenance, and replacement costs were based
on average prices existing between 1954 and 1956. The Vernal unit's pro-
rated share of the cost of regulatory features of the Colorado River Stor-
age project was based on $0.40 for each acre-foot of average annual
increase in unit stream depletion estimated at 11,800 acre-feet.

The average ennuel equivalent ¢osts are summarized in the following
tabulation,

Average
annual
Total equivalent
Ttem value value
Construction cost ‘ $6,87k, 000
Interest during construction 221,000
Less cost of past investigations =-3%50,000
Unit investment 6,Tk5,000 $184,100
Annmual operation, maintenance, ,
and replacement costs 22,800
Prorated share of cost of regula-
tory features of the Colorado
River Storage project 4,700
- Total ‘ 211,600

Benefit~cost relationships
Average annual benefits of the unit ($305,100) would compare the

average annual equivalent costs ($211,600) in & ratio of 1.44 to 1. The
benefits would exceed the costs by an average of $93,500 annually.

Cost Allocations

Estimated costs of the Vernal unit, including construction costs and
annual operation, meintenance, and replecement costs, were allocated to
irrigation, municipal water, recreation, and fish and wildlife conserva-
tion., Only the costs of facilities provided specifically for recreation
and fish eand wildlife conservation were allocated to those purposes. The
remaining costs were allocated to irrigation and municipal water by the
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separable costs-remaining benefits method. The allocation to any purpose
is not less than the separable cost of including that purpose in the
multiple-purpose development and not more than the benefits or the alter-
native single-purpose cost. The allocations made are shown in the tabule-
tion below,

Allocation of unit costs

Annual operation,
~-Construc~ maintensnce, and

Unit purpose tion cost  replacement costs
Recreation $92,000 $7,100
Fish and wildlife conservation 27,000 1,200
Irrigation , 6,154,000 12,700
Municipal water 5/619,000 1,800
Total 6,892,000 22,800

1/ TIncludes $18,000 for interest during construction.

Rggayment

In accordance with the project authorizing act of April 11, 1956,
the allocations to recreation and fish and wildlife conservation will be
nonreimbursable., The municipal water and irrigation costs will be repaid
by the water users as discussed in the following sections. The repay-
ment analyses are based on repayment in 50 years, as specified in the
authorizing legislation.

Irrigation repayment

As explained in Chepter IX, irrigators could pay their annual opera-
tion, maintenance, and replacement costs and could pey an average of
$30,000 each year toward their allocation of construction costs. Thus
in 50 years they could pay $1,500,000 or 24 percent of the total construc-
tion cost allocated to irrigation. The remaining portion of the irriga-
tion allocation, amounting to $4,654,000, will be paid from revenues in the
Upper Colorado River Basin Fund that are apportioned to Utsh. The irriga-
tion costs will Dbe interest free in accordance with existing reclamation

law.
Municipal water repayment

Costs allocated to municipal waeber, including interest during con-
struction, will be repald with interest. An interest rate of 2 7/8 per-
cent was used in this analysis, but the actual rate will be determined
later by the Secretary of the Treasury as provided in the project author-
izing legislation,

Since the municipal water maede available by the unit is %o some
extent a reserve to meet the growing needs of the future, the repayment
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ability of the municipalities will increase over the repayment period as
the water use increases. For this reason repayment schedules have been
prepared on the basis of increasing rates in five steps of 10 years each
over the repayment veriod. The annual payments would start at $18,000

and would increase through steps of $21,700, $25,400, $29,100, and $33,200.
These payments would fully repay the construction costs allocated to munic-
ipal water with interest over a 50-year period. The total interest pald
would, of course, be greater than it would be under a constant repayment
rate and would amount to $663,225 over the 50-year period. The five-step
repayment rates indicated would be egquivalent to per acre-foot rates of
$12, $1k.b7, $16.93, $19.40, and $22.13. In addition to repaying capital
costs, the municipalities would pay Vernal unit costs for operation, main-
tenance, and replacements allocated to municipal water, estimated at $1,800
annually or $1.20 an acre-foot.

Payout schedule

The payout schedule for irrigation and municipal water is shown on
the following page.

7




CHAPTER

X

Payout schedule

FINANCIAL ANALYSIS

Revayment_ac ﬁ‘rig:t%on Junteipel waier Recapitul
Preliminary estimates of Utah's cumulative Operation CUED e: oo T Revenue applied to Total capitvlation
Upper Colorado River Basin Fund credits maintenanc;, ¢ lop a Operation, aperation
Year Previous Vernal and ? Irri- f{i‘m 5 e Interest- maintenance, mai.rnmanc, Total
of |Fiscal commi t- unit revlacement ation Basive:‘. d e o agd Intersstion Municipal | Balance and | wevams Tit . b oo
stu ear Total ments commitment | Balance costal waf,er use: g plant g BEELGE Total replacement | investment plant in to be |replacement |aoplied to ] tear
(1? _Jf‘z'r 3) ) ) Q) ™ z8 cg(adits Total service to be paid revenue costs at 2 7/8% |Principal| service paid cost: i g b of
O T 2 2 - g 9) o) 0] a2 6%) an) 1) 619) an S s Bk ) S B -9 A L ) Study
5 e e 0 5,575,000 | §5,579,000 3615500 T 8615 660 $TL. 500 (20) . (A1) (22) (23)
: 4 : ? 5515000 | 19,600 | 1,000 817,756 $20L y 618,756 | 814,500 sool | 63980000 | 6107196 | 1
3 9,000 1 0 i 3 ) 9 >
Lo| 1968 0 5,579,000 | 5,579,000 177 26 aeaml | 210 | 6,158,000 | 6,197,586 | 2
S 66 $30,000 $30,000 | 5,779,000 | 5,719,000 e = 618’ih8 216 | 6,198,000 | 6,197,370! 3
. - 6,154,000 | 6,091,000 17,772 228 617,920 3,28 | Rt | aen Ay )
7 ol 6,06l 000 17,765 i i 30,228 | 6,773,000 | 6,711,920| 5
8 oo 6,034,000 17,758 212 617,13 o |
5 | 1970 6,00L1,000 17,751 29 17,154 0 St 1
0w | n 5,971,000 17,70k 256 616,938 i gl
1 72 5,9Ll;,000 19,800 17,737 263 616,675 30’22 S20,0301 2
12 73 5,514,000 23,500 17,729 3,971 612,704 e Sads0te 110
13 7 5,881,000 17,615 ir,085 608,619 3ﬁ'?,§§ ScSytol ) 2
1l 1975 ,85k,000 17,498 b, 202 60h’h17 gh,gog 6,192,619 12
15 76 5,821,000 17,377 11,323 600,09k 3032 el
16 77 5,794,000 17,253 L, L7 595,647 31"1113 ey
1g 78 g,véﬁ,ooo 17,125 L, 575 591,072 31,575 2’%2?’8% ig
3 7 73,000 > 1 22o0s
19 1980 Summary of cost allocations and repayment 5:70hi000 ig’ggg t’gg; ég?';gg 3,707 6,320,365 | 17
20 81 ] WMunicipal Recrea- Fish and 5,671,000 16,719 h’981 576’5142 34,82 6,285,523 | 18
pat 82 o anog?fon Irrigation __ water tion wildlife Total g,ghh,ooo 23,500 16,576 5,12, 571,118 32’§§i 2’352’5&5 %g
2 o2 1ls,000 27,200 16,1128 1 : 1176,
zﬁ iy ggré::::itéo“rniigst $6,15,,000  $601,000 $92,000 427,000  $6,87L,000 g:g&h:ooo 7 16:5‘70 gggg ggg,gig ;gg;g gﬂg,gkg 2
2 1985 - 51,000 15,90 ! ’ T
2 8% const;ucnon 18,000 = = 18,000 5:‘1211:000 1;:232 g’l;zg ggg;;g 39,hgg 6,097,721 | 23
26 87 ) v btal 6,150,000 819,000 92,000 27,000 __ 6,892,000 g,h%,ooo 15,351 10,045 523, 50s ﬁg’gus 2’85;’;313 glsl
2 o7 146l1,000 15,062 10 i : 917,
28 89 g;;zitygixzrzzgaiq::: 1,500,000 619,000 1/ X/ 2,119,000 ’5:1:3&:000 11%765 10:232 gég:;gi’ l]:g,ggg 2,972,566 26
gg 1932 Rasin Fund credits ly,65 ,000 . s 2y )69 ,000 g«zggﬁ’ggg ﬁt’)ﬁg ﬁ)’g% hgl,990 h0:9h1 szgggzggé 3-{3
A 3 bl »
3 92 PaymentTgﬁainterest ST RS - - SR §;3ht’000 Pl 13:821 11:179 tégizég hll,é?g g’g%’gz gg
32 93 531,000 30,900 13,188 15,612 ? * !
4 A 1153, 5hls é12
5| e T 52800 D | ek el e o
3k 1995 A VA 3,000 - = 663,000 5,25l,000 12,578 16,522 1420 961 46 822 721,483 | 3
35 % T ocations to recreation and fish and wildlife are nonreimbursable. 5,22L,000 12,103 16,997 h03,96h b6,997 g’gyvl’;gi 3131
2 5 5,15k ,000 11,61L 17,186 386,178 ; iR
37 98 5,16L,000 1011 177989 368’ Lh5 L7,1,86 5,580,478 | 35
38 99 5,134,000 10,59k 18,506 15,98 o 2eidzdigy |38
* | S e 75 S
0 oL °,07k,000 9,515 15,585 311,360 19,58 ’ 385,
1 02 5,001,000 30,900 8,952 20,148 291,212 Ly i
8 5,335,212 | LO
L2 a5 5,011,000 35,000 8,372 21,828 265,36l o )
. 628 5,280,360 | L1
13 ol Li,98L,000 7,659 25,501 0.8 o ool
| oo 1,951,000 s | 2,07 210547 Serat Sia5e7 | s
372l ,( 169 27,031 187,536 57,031 5 111’5 6| Ll
16 o7 Li, 891,000 5,392 27,808 159,728 . el
g | @ bl Lo o pom) i
» 830, 3,770 29,130 101,690 :
L9 2010 0 0 s, 80L,,000 2,92, 3,276 71:1311 23'332 t’ggg’ﬁig lﬁg
50 11 | $2,0L8,000 42,048,000 Ly 77l 4,000 35,000 2,053 31,147 L0, 267 61,147 h,ﬂlh’%? L
51 12 | 7,224,000 7,221,000 11, 7hli,000 13,225 1,158 110,267 0 70,267 |
b s IR 12,382,000 5 I e 9 0 0 | 0 30,000 11,711,000 | 51
201] 17,525,000 0 [12,871,000 T LIRS 0 168l
1/T°é'al 17,525,000 0 ;551,000 12;73;11’000 6%;:%88 l’i)g-ggg 4l 2%.3(())8 6‘%%“388 g{%‘ooo o 0 1,800 0 8 619,000 8 1,500 |u 6%3’88(0) BT 00 h,683,000 22
1 xcludes conservaney district administrative costs which are paid from re;enuec oh;,ainéd from tl.he ;d valnrer;n ta;(.)oo - 1L 2040 883,22 £19,000 617,000 9 168,500 6’773:000 61&73:000 o

78



CHAPTLR XI

FORMULAT'ION OF DEVELOPMENT PLAN

The plan of the Vernal unit was formulated toward providing optimum
development of the water resources of Ashley Creek. Under present condi-
tions the natural streamflow and available storage are insufficient to
meet the late season irrigation requirements, while in other seasons natu-
ral flows are in excess of needs. Thus further development of the water
resources is dependent on additional storage regulation. The Stanaker and
Maeser Reservoir sites were the only sites found worthy of consideration
for such storage. The adopted plan utilizing the Stanaker Reservoir site
is evaluated in the previous chapters of this report, and formulation of
the plan is briefly discussed in the following section. The possibility
for utilizing the Maeser Reservoir site is briefly discussed later in this
chapter for the purpose of comparison and verification of the superiority
of the adopted plan.

Formulation of Adopted Plan

The scale of development of the Vernal unit is limited by the economy
of providing long-tern storage holdover to increase the amount of useable
water and the inaccessibility of arable lands that are not presently irri-
gated. As pointed out in Chapter IV, significant irrigation shortages for
most of the unit ares would occur in only 3 years of the 27-year period of
study. Additional reservoir capacity would only slightly increase the aver-
age reservoir yilelds. Thus the scale of development under the adopted plan
is about the maximum that can be economically justified under present
conditions.

The Vernal unit is physically and economically independent of other
units of the initial phase of the Central Utah project. The unit will be
an integral part of the ultimate phase of the project, but its early con-
struction will in no way interfere with development of the ultimate phase.

No possibilities for hydropower development in the Ashley Creek Basin
were found that would be nearly as economical as alternative sources of
power for the area such as the nearby authorized Flaming Gorge unit of the
Colorado River Storage project or possible fuel-electric power development.

A new distribution system for the irrigation supply was not required
as a part of unit development inasmuch as the area worthy of irrigation is
presently well served with canals and laterals of organized irrigation com-
panies. In order to provide service to the maximum amount of land, the
outlet from Stanaker Reservoir to the Stanaker Service Canal is planned at
as high an elevation as is economically possible. Also a portion of the
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CHAPTER X1 FORMULATION OF THE DEVELOPMENT PLAN

Stanaker Service Canal is substituted for part of the existing Ashley Cen-
tral Canal to bring as much of the unit area under the reservoir as possi-
ble so that exchanges of reservoir water and natural streamflow can be
made to the best advantage for the Vernal unit. The capacity of the
Stanaker Service Canal was determined from studies of the relationships

of the existing normal streamflows, land classification surveys, and water
requirements for full sgricultural development.

Stanaker Feeder Canal from Ashley Creek to the top of the divide above
the reservoir area was routed to bypass & cemetery which is near the point
of diversion from Ashley Creek. The canal location from the divide to the
reservoir was selected as the most advantageous economically. Considera-
tion was given to locating the Stanasker Feeder Canal over the route of the
existing Stanaker ditch. This route, however, is through rugged and broken
terrain, would require a long and high drop, and bas no advantage over the
route selected.

Maeser Reservoir Plan

Features of ‘the Maeser Reservoir plan would include the Maeser Reser-
voir on Ashley Creek at the head of Ashley Valley and the same Water Sav-
ings pipe system and drainasge features as included in the Stanaker Reservoir
plan previously described. The Maeser plan differs from the Stanaker plan
in that the Mmeser Dam and Reservoir would be substituted for the Stanaker
Dam and Reservoir, the Ft. Thornburgh Diversion Dam, Stansker Feeder Canel,
and Stansker Service Canal. The water that would be developed for irriga~
tion and municipal use and the recreation and fish and wildlife values
would be essentially the same under both plans.

Meeser Dam on Ashley Creek would be an earth-fill structure 192 feet
high above streembed with a crest length of 1,920 feet and a total embank-
ment of 6,158,000 cubic yards. The spillway capacity would be about 10,000
second-feet. The reservoir formed by the dam would have & total capacity
of 40,000 acre-feet,of which 34,000 acre-feet would be active capacity.

Cost estimates for features of the Maeser Reservoir plan are
tabulated on the following page.
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CHAPTER X1 FORMULATION OF DEVELOPMENT PLAN

Estimated costs
Annual operation,
Construction = maintenance, and

costs replacement costs
Maeser Dam and Reservoird/ $11,190,000 $6,000
Basic recreation facilities 92,000 7,100
Drainage system 675,000 2,000
Water Savings pipe system 340,000 2,000
Fish and wildlife 27,000 1,200
Total 12,324,000 18,300

1/ Reconnaissance estimate,

Average annual equivalent costs for a 100-year periocd with interest
at 2.5 percent were estimated as shown below.

Average annual
Capital cost ~equivalent cost

Construction cost "$12,32%,000
Interest during construction Lh2,000
Net investment 12,766,000
Amortization of net investment

(100 years at 2.5 percent) $348, 700
Annual operation, maintenance,

and replacement costs 18,300
Assignment of Colorado River

Storage project cost L, 700

Total 371,700

The average annual equivalent cost of $371,700 for the Maeser
Reservoir plan compares with a similar cost of $211,600 for the Stanaker
Reservoir plan as derived in Chapter X for essentially the same benefits. -
In view of its materially higher cost, the Maeser Reservoir plan was dis-
carded in favor of the Stanaker Reservoir plan.
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CHAPTER X11
ADMINISTRATION AND CONTRACTS

Project Organizations

The Uintsh Water Conservancy District was formed November 27, 1956,
by order of the District Court of the Fourth Judicial District of the
State of Utah. It will serve as a general administrative and contracting
agency for the Vernsl unit of the Central Utah project and for the Jensen
unit which has also been suthorized as a part of the project's initial
phase. The conservency district mey sponsor other water resource develop-
ments within its boundaries, particularly yet unauthorized units of the
ultimate phase of the Central Utah project. The conservancy district
boundaries coincide with those of Uintash County except that a small west-
ern portion of the county is excluded from the district because it may
more appropriately be included in a future district that will spousor
other units of the Centrel Utah project. The conservancy district bound-
sries are shown on the map on the following page.

The conservancy district has power to levy taxes against all property
within its boundaries as provided by the Utah law and will be responsible
for the collection of additionsl assessments from the water users to meet
costs of the Vernal unit. Funds collected by the district will be used to,
cover unit operation, maintenance, end administrative costs and to meet
repayment obligations to the United States. Part of the district’s funds
collected by taxation may also be used to assist in financing other water
resource developments within the district.

The several irrigation companies that now operate in the Vernal unit
ares will purchase from the conservancy district the supplemental irriga-
tion water that will be used under their systems. These include the Ashley
Upper, Ashley Central, Rock Point, and Highline Canal Companies and the
Island and Dodds Ditch Companies. Water purchases also will be made by the
municipal interests, including the towns of Vernal and Maeser, and the
Naples Water Company representing the unincorporated town of Naples. The
Ashley Valley Reservoir Company, which operates all existing reservoirs
that serve the area, is owned by the irrigation companies and municipali-
ties previously mentioned. Operation of the existing reservoirs will be
modified for the Vernal unit. The Utah Power and Light Company will be
affected by the unit in that the additional water diverted into the muni-
cipal water system will at times diminish the supply available for power
generation at the company's plant on Ashley Creek.

Contracts and Agreements

The Uintah Water Conservancy District will contract with the United
States for the construction and operation of the Vernal unit and for

82




WYOMING

R25E

R24E

R20E

RISE

RIBE

RITE

\ R2IE

_ TN T2N __} Tis
r r—
T T e
;lJ 71
| >
F 2
n3
w8
] 3
| =
P
" g
« 5
“P DO\)“ 5
< =
s
o

N B

N
ENN K» FOREST

|
NATIONAL
I
v FOREST
| \,
I 2
1
\ »
N
|
| ul
_

20?00 o 20,000 40,000 60000
1 1 1

SCALE OF FEET

COLORADO — -01
saur
“3\ Tes o Tes o ITS o T8S ) Jios TS, . B _.._Tﬁs__._T__l".’.f’-_ = B = = olae vsng-:]
\ i s = o -, T D
1 o UTAH o 4 ’
DINOSAUR, \ UTAH
NATIONAL) UINTAH GOUNTY [ 2
MONUMENT : ’
1, © BEAVER
| ] !
=1 i - ‘\\
_u off \ oe__ T
L \ KEY MAP
= ® !
)
U
\
N\
AY
i
‘ Il
> |
Z
7 I
L 2 |
° =
_ i e
; L e
o 8
0[N L3 -y o |
o m | AsHLEY etk
o s, U O GENTRAL = &2 z | e
z| o CANAL sl =
< \ s | &
g ALY |
2 ®|® ] DIVERSION i
% DAM B\ | EXPLANATION
Nl & /LiTTie mpe [
MTN. < - o
doececosoacodesscesseossen === == District boundary
o
© o eovosseee Division boundary
.o P
i Division number
5 =/ =
. e
: e S
7 (4 5
] &5 ] 4 o
o0 S [0 Ser
L S
.
5 2 P2 I 1
3
° w. |
s, = |
<o [}
WHITBROCKS. RIVER
/ MOON LAKE
= EXGLUSION
o UINTAH GOUNTY
o o omlem P I < YRy _—de e e R I —— R
S TIN TS T2s " T3S, Tas
DUCHESNE ~ COUNTY
e M
H
1 GARBON  GOUNTY
s
3

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
CENTRAL UTAH PROJEGT
VERNAL UNIT- UTAH

UINTAH WATER CONSERVANCY DISTRICT
LOCATION MAP

oRawN.A (s ...
& Aca 7, }é:z?am-;/_

GHECKED. GO . APPROVED _\z_
SPANISH FORK, UTAH WAV 17, 1957
SHEET | OF I 325-418-65

- SUBMITTE|

INTERIOR - - RECLAMATION. SLC. UTAH




CHAPTER XII ADMINISTRATION AND CONTRACTS

repeyment of reimbursable construction costs. A favorable vote of the
taxpayers within the district will be required before the conservency
district can enter into the repayment contract. The repayment will be
completed in 50 years following a development period as permitted by the
project authorizing act. Construction costs allocated to irrigation that
are beyond the repayment ability of the irrigators will be repaid from
monies apportioned to Utah in the Upper Colorado River Basin Fund. The
conservancy district, in turn, will contract with the irrigation companies
and municipalities concerning the smount of unit water to be purchased by
each and the terms of repayment. Matters relating to the coperation of
existing works and new unit works will also be covered in these contracts.
The conservancy district will also contract with individual irrigestors in
the River Bottom area for the purchase of a small amount of unit irriga-
tion water that will be used in that area. The contract with the Ashley
Central Canal Company will provide for the extensive modifications of the
Ashley Central Canal that are planned as a part of the development. Where
water exchanges are required for unit operation, these will ‘also be pro-
vided for in the contracts between the conservency district and the irri-
gation companies and punicipalities. The construction, operation, :
maintenance, and replacement of facilities plarned for recreation and for
fish and wildlife will be the subject of contracts or agreements between
the congervancy district, appropriate Pederal agencies, and State or local
interests.

Since ‘the plan for the Vernasl unit is dependent on certain modifica-
tions in irrigation and stock-watering practices, these modifications will
be covered by contracts between the irrigation companies and the United
States, represented by the Bureau of Reclamation. In order to mske water
aveilable for storage as planned, the irrigation companies will De reguired
to sgree to limit their early season diversions of irrigation water and
during the nonirrigation season to accept delivery of water for livestock
through the Wabter Savings pipe system instead of through open cahals.

A contract will be negotiated with the Utsh Power and Light Company regard-
ing provisions for bypessing the powerplant with the additional water that
will be diverted from Ashley Spring into the municipal pipeline.

The usual right-of-way negotiations will be required to obtain land
for unit works. Utah State Highway No. Ll will require relocation around
the Stanaker Reservoir and several county roads and public utility struc-.
tures will require modification or relocation.

Although no contracts for the Vernal unit have yet been executed,
preliminary discussions have been had with respect to most of them. The
irrigation companies are desirous of obtaining the amount of unit water
apportioned to them and are willing to modify their present practices as
necessary for unit purposes. Fach of the three communities has passed a
resolution expressing its interest in acquiring the water planned for its
use.
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CHAPTER XII ACMINISTRATION AND CONTRACTS

Repayment of the Vernal unit costs will be accomplished under e sep-
arate account within the Upper Colorado River Basin Fund. Thus there will
be no financial interdependence between the Vernal unit and other units of
the project. Date pertaining to the Vernal umit, howsver, will be combined
with date pertaining to other units in accounts that apply to the Central
Utsh project as a whole.
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Public Law 485 - 84th Congress, 2d Session
(70 stat. 105)
Approved April 11, 1956

Al ACT to authorize the Secretary of the Interior to con-
struct, operate, and maintain the Colorado River stor-
age project and participating projects, and for other
purposes.

Be it enacted by the Senate and House of Representa-
tives of the United States of America in Congress assem-
bled, That, in order to initiate the comprehensive devel-
opment of the water resources of the Upper Colorado River
Basin, for the purposes, among others, of regulating the
flow of the Colorado River, storing water for beneficial
consumptive use, meking it possible for the States of the
Upper Basin to utilize, consistently with the provisions
of the Colorado River Compact, the apportionments made to
and among them in the Colorado River Compact and the
Upper Colorado River Basin Compact, respectively, provid-
ing for the reclamation of arid and semiarid land, for
the control of floods, and for the generation of hydro-
electric power, as an incident of the foregoing purposes,
the Secretary of the Interior is hereby authorized (l)
to construct, operate, and maintain the following initial
units of the Colorado River storage project, consisting
of dams, reservoirs, powerplants, transmission facilities
and appurtenant works: Curecanti, Flaming Gorge, Navajo
(dem and reservoir only), and Glen Canyon: Provided,
That the Curecanti Dam shall be constructed to a height
which will impound not less than nine hundred and forty
thousand acre-feet of water or will create a reservoir of
such greater capacity as can be obtained by a high water-
line located at seven thousand five hundred and twenty
feet above mean sea level, and that construction thereof
shall not be undertaken until the Secretary has, on the
basis of further engineering and economic investigations,
reexamined the economic Jjustification of such unit and,
accompanied by eppropriate documentation in the form of a
supplemental report, has certified to the Congress and to
the President that, in his judgment, the benefits of such
unit will exceed its costs; and (2) to construct, operate,
and maintain the following additional reclamation projects
(including power-generating and transmission facilities
related thereto), hereinafter referred to as participat-
ing projects: Central Utah (initial phase): Emery
County, Florida, Hammond, La Barge, Lyman, Paonia (includ-

ing the Minnesota unit, a dam and reservoir on Muddy Creek

Colorado River
storage project.

63 Stat. 31.

Initial units.

Curecanti Dam.
Report to
Congress and
President.

Participating
projects.



Public Law 485

Jjust above its confluence with the North Fork of the
Gunnison River, and other necessary works), Pine River
Extension, Seedskadee, Silt and Smith Fork: Provided
further, That as part of the Glen Canyon Unit the Secre-
tary of the Interior shall take adequate protective
measures to preclude impairment of the Rainbow Bridge
National Monument.

Sec. 2. In carrying out further invesgtigations of
projects under the Federal reclamation laws in the Upper
Colorado River Basin, the Secretary shall give priority
to completion of planning reports on the Gooseberry, San
Juan-Chama, Navajo, Parshall, Troublesome, Rabbit Ear,
Eagle Divide, San Miguel, West Divide, Bluestone, Battle-
ment Mesa, Tomichi Creek, East River, Chio Creek, Fruit-
land Mesa, Bostwick Park, Grand Mesa, Dgllas Creek,

Savery-Pot Hook, Dolores, Fruit Growers Extension, Animes-

La Plata, Yellow Jacket, and Sublette participating proj-
ects. Said reports shall be completed as expeditiously
as funds are made availatle therefor and shall be sub-
mitted promptly to the affected States, which in the case
of the San Juan~Chame project shall include the State of
Texas, and thereafter to the President and the Congress:
Provided, That with reference to the plans and specifica-
tions for the San Juan-Chama project, the storage control
and regulation of water imported from the San Juan River
shall (1) be limited to a single offstream dam n1.d reser-

voir on & tributary of the Chama River, (2) be used solely

for control and regulation and no power facilities shall
be established, installed or operated thereat, and (3)
be operated at all times by the Bureau of Reclamation of
the Department of the Interior in strict compliance with
the Rio Grande Compact as administered by the Rio Grande
Compact Commission. The preparation of detailed designs
and specifications for the works proposed to be con-
structed in connection with projects shall be carried as
far forward as the investigations thereof indicate is
reasonable in the circumstances.

The Secretary, concurrently with the investigations
directed by the preceding paragraph, shall also give
priority to completion of a planning report on the Juni-
per project.

Sec. 3. It is not the intention of Congress, in
authorizing only those projects designated in section 1
of this Act, and in authorizing priority in planning only
those additional projects designated in section 2 of this
Act, to limit, restrict, or otherwise interfere with such
comprehensive development as will provide for the con-
sumptive use by States of the Upper Colorado River Basin

2
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Public Law 485

of waters, the use of which is apportioned tc the Upper
Coiorado River Basin by the Colorado River Compact and
to each State thereof by the Upper Colorado River Basin
Compact, nor to preclude consideration and authorizea-
tion by the Congress of additional projects under the
allocations in the compacts as additional needs are
indicated. It is the intention of Congress that no dam
or reservoir constructed under the suthorization of this
Act shall be within any national park or monument.

Sec. 4., Except as otherwise provided in this Act,
in constructing, operating, and meintaining the units
of the Colorado River storage project and the partici-
pating projects listed in section 1 of this Act, the
Secretary shall be governed by the Federal reclamation
laws (Act of June 17, 1902. 32 Stat. 383, and Acts
amendatory thereof or supplementary thereto): Provided,
That (a) irrigation repayment contracts shall be entered
into which, exceprt as otherwise provided for the Iaonia
and Eden projects, provide for repayment of the obliga-
tion assumed thereundz=r with respect to any rrojent con-
tract unit over a period of not more than fifty years
exclusive of any development period authorized by law;
(p) prior to construction of irrigation distribution
facilities, repayment contracts shall be made with an
"organization" as defined in paragraph 2 (g) of the
Reclamation Project Act of 1939 (53 Stat. 11€7} which
has the capacity to levy assessments upon all %ax~ ble
real property located within its boundaries to ascist
in meking repayments, except where a substantial propor-
tion of the lands to be served are owned by the United
States; (c) contracts relating to municipal water supply
may be made without regard to the limitations of the
last sentence of section 9 (c¢) of the Reclamation Proj-
ect Act of 1939; and (d), as to Indian lands within,
under or served by any participating project, payment
of construction costs within the capsbility of the land
to repay shall be subject to the Act of July 1, 1932
(47 Stat. 564): Provided further, That for a period of
ten years from the date of enactment of this Act, no
water from any participating project authorized by this
Act shall be delivered to any water user for the produc-
tion on newly irrigated lands of any basic agricultural
commodity, as defined in the Agricultural Act of 1949,
or any amendment thereof, if the total supply of such
commodity for the marketing year in which the bulk of
the crop would normally be marketed ig in excess of the
normal supply as defined in section 301 (b) (10) of the
Agricultural Adjustment Act of 1938, as amended, unless
the Secretary of Agriculture calls for an increase in
production of such commodity in the interest of national

3

63 Stat. 31.
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43 UsC LB85a.
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security. All units and participating projects shall be

subject to the apportionments of the use of water between

the Upper and Lower Basins of the Colorado River and among

the States of the Upper Basin fixed in the Colorado River L6 Stat. 3000;

Compact and the Upper Colorado River Basin Compact, 45 gtat. 1057.

respectively, and to the terms of the treaty with the 63 Stat. 31.

United Mexican States (Treaty Series 994). 59 Stat. 1219.
Sec. 5. (a) There is hereby authorized a separate Basin Fund.

fund in the Treasury of the United States to be known as
the Upper Colorado River Basin Fund (hereinafter referred
to as the Basin Fund), which shall remain available until
expended, as hereafter provided, for carrying out provi-
sions of this Act other than section 8.

(b) All appropriations made for the purpose of carry-
ing out the provisions of this Act, other than section 8,
shall be credited to the Basin Fund as advances from the
general fund of the Treasury.

(c) A11 revenues collected in connection with the Availability
operation of the Colorado River storage project and par- of revenues.
ticipating projects shall be credited to the Basin Fund,
and shall be available, without further appropriation,
for (1) defraying the costs of operation, maintenance, and
replacements of, and emergency expenditures for, all
facilities of the Colorado River storage project and par-
ticipating projects, within such separate limitations as
may be included in annual appropriation acts: Provided,

That with respect to each participating project, such
costs shall be paid from revenues received from each such
project; (2) payment as required by subsection (d) of this
section; and (%) payment as required by subsection (e) of
this section. Revenues credited to the Basin Fund shall
not be available for appropriation for construction of
the units and participating projects authorized by or pur-
suant to this Act.

(d) Revenues in the Basin Fund in excess of operating
needs shall be paid annually to the general fund of the
Treasury to return-

(1) the costs of each unit, participating project,
or any separable feature thereof which are allocated
to power pursuant to section 6 of this Act, within
a period not exceeding fifty years from the date of
completion of such unit, participating project, or
separable feature thereof];
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(2) the costs of each unit, participating project,
or any separable feature thereof which are allocated
to municipal water supply pursuant to section 6 of
this Act, within a period not exceeding fifty years
from the date of completion of such unit, partici-
pating project, or separable feature thereof;

(3) interest on the unamortized balance of the
investment (including interest during construction)
in the power and municipal water supply features of
each unit, participating project, or any separable
feature thereof, at a rate determined by the Secre-
tary of the Treasury as provided in subsection (f),
and interest due shall be a first charge; and

(4) +the costs of each storage unit which are allo-
cated to irrigation pursuant to section 6 of this
Act within a period not exceeding fifty years.

(e) Revenues in the Basin Fund in excess of the
amounts needed to meet the requirements of clause (1) of
the subsection (c) of this section, and to return to the
general fund of the Treasury the costs set out in subsec-
tion (d) of this section, shall be apportioned among the
States of the Upper Division in the following percentages:
Colorado, 46 per centum; Utah, 21.5 per centum; Wyoming,
15.5 per centum; and New Mexico, 17 per centum: Provided,
That prior to the application of such percentages, all
revenues remaining in the Basin Fund from each participat-
ing project (or part thereof), herein or hereinafter auth-
orized, after payments, where applicable, with respect to
such projects, to the general fund of the Treasury under
subparagraphs (1), (2), and (3) of subsection (d) of this
section shall be apportioned to the State in which such
participating project, or part thereof, is located.

Revenues so apportioned to each State shall be used
only for the repayment of construction costs of partici-~
pating projects or parts of such projects in the State to
which such revenues are apportioned and shall not be used
for such purpose in any other State without the consent,
as expressed through its legally comstituted authority,
of the State to which such revenuves are apportioned. Sub-
Ject to such requirement, there shall be paid annually
into the general fund of the Treasury from the revenues
apportioned to each State (l) the costs of each partici-
pating project herein authorized (except Paonia) or any
separable feature thereof, which are allocated to irriga-
tion pursuant to section 6 of this Act, within s period

Apportionment
of revenues.
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not exceeding fifty years, in addition to any development
period authorized by law, from the date of completion of
such participating project or separable feature thereof,
or, in the case of Indian lands, payment in accordance
with section U4 of this Act; (2) costs of the Paonia proj-
ect, which are beyond the ability of the water users to
repay, within a period prescribed in the Act of June 25,
1947 (61 Stat. 181); and (3) costs in connection with
the irrigation features of the Eden project as specified
in the Act of June 28, 1949 (63 Stat. 277).

(f) The interest rate applicable to each unit of Interest rate.
the storage project and each participating project shall
be determined by the Secretary of the Treasury as of the
time the first advance is made for initiating construc-
tion of said unit or project. Such interest rate shall
be determined by calculating the average yield to maturity
on the basis of daily closing market bid quotetions dur-
ing the month of June next preceding the fiscal year in
which said advance is mede, on all interest-bearing mar-
ketable public debt obligations of the United States hav-
ing 2 maturity date of fifteen or more years from the
first day of said month, and by adjusting such average
annual yield to the nearest one-eighth of 1 per centum.

(g) Business-type budgets shall be submitted to the Budget to
Congress annually for all cperations financed by the Congress.
Basin Fund.

Sec. 6. Upon completion of each unit, participat- Cost alloca-
ing project or separable feature thereof, the Secretary tions.
shall allocate the total costs {excluding any expendi-
tures authorized by section 8 of this Act) of construct-
ing said unit, project or feature to power, irrigation,
municipal water supply, flood control, navigation, or any
other purposes authorized under reclamation law. Allo-
cations of construction, operation and maintenance costs
to authorized nonreimbursable purposes shall be nonre-
turnable under the provisions of this Act. In the event Navajos.
that the Navajo participating project is authorized, the
costs allocated to irrigation of Indian-owned tribal or
restricted lands within, under, or served by such project,
and beyond the capability of such lands to repay, shall
be determined, and, in reccgnition of the fact that
assistance to the Navajo Indians is the responsiblity of
the entire nation, such costs shall be nonreimbursable.

On January 1 of each year the Secretary shall report to Report to
the Congress for the previous fiscal year, beginning with Congress.
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the fiscal year 1957, upon the status of the revenues
from, and the cost of, constructing, operating, and main-
taining the Colorado River storage project and the partic-
ipating projects. The Secretary's report shall be pre-
pared to reflect accurately the Federal investment allo-
cated at that time to power, to irrigation, and other
purposes, the progress of return and repayment thereon,
and the estimated rate of progress, year by year, in
ccomplishing full repayment.

Sec. 7. The hydroelectric powerplants and trans-
mission lines authorized by this Act to be constructed,
operated, and maintained by the Secretary shall be oper-
ated in conjunction with other Federal powerplants, -
present and potential, so as to produce the greatest
practicable amount of power and energy that can be sold
at firm power and energy rates, but in the exercise of
the suthority hereby granted he shall not affect or inter-
fere with the operation of the provisions of the Colorado
River Compact, the Upper Colorado River Basin Compact,
the Boulder Canyon Project Act, the Boulder Canyon Proj-
ect Adjustment Act and any contract lawfully entered
unto under said Compacts and Acts. Subject to the pro-
visions of the Colorado River Compact, neither the
impounding nor the use of water for the generation of
power and energy at the plants of the Colorado River
storage project shall preclude or impair the appropria-
tion of water for domestic or agricultural purposes pur-
suant to applicable State law.

Section 8. In connection with the development of
the Colorado River storage project and of the participat-
ing projects, the Secretary is authorized and directed
to investigate, plan, construct, opsrate, and maintain
(1) public recreational facilities on lands withdrawn or
acquired for the development of said project or of said
participating projects, to conserve the scenery, the
natural, historic, and archeologic objects, and the wild-
life on said lands, and to provide for public use and
enjoyment of the same and of the water arsas created by
these projects by such means as are consistent with the
primary purposes of said projects; and (2) facilities to
mitigate losses of, and improve conditicns for, the
propagation of fish and wildlife. The Secretary is auth-
orized to acquire lands and to withdraw public lands from
entry or other disposition under the public land laws
necessary for the construction, cperation, and mainten-
ance of the facilities herein provided, and to dispose of

Power plant
operations.

45 stat. 1057.
43 Usc 617 note.
54 Stat. T7k.
43 Usc 6180.

Recreational and
fish and wild-
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them to Federal, State, and local governmental agencies
by lease, transfer, exchange, or conveyance upon such
terms and conditions as will best promote their develop-
ment and operation in the public interest. All costs
incurred pursuant to this section shall be nonreimbursable
and nonreturnable.

Sec. 9. DNothing contained in this Act shall be con-
strued to alter, amend, repeal, construe, interpret,
modify, or be in conflict with the provisions of the
Boulder Canyon Project Act (45 Stat. 1057), the Boulder
Canyon Project Adjustment Act (54 Stat. T774), the Colo-
rado River Compact, the Upper Coloradc River Basin Com-
pact, the Rio Grande Compact of 1933, or the Treaty with
the United Mexican States (Treaty Series 994).

Sec. 10. Ixpenditures for the Flaming Gorge, Glen
Canyon, Curecanti, and Navajo initial units of the Colo-
rado River storage project may be made without regard to
the soil survey and land classification requirements of
the Interior Department Appropriation Act, 195L4.

Sec. 11. The Final Judgment, Final Decree and Stip-
ulations incorporated therein in the consolidated cases
of United States of America v. Northern Colorado Water
Conservancy District, et al., Civil Nos. 2782, 5016 and
5017, in the United States District Court for the Dis-
trict of Colorado, are approved, shall become effective
immediately, and the proper agencies of the United States
shall act in accordance therewith.

Sec. 12.
priated, ocut of any moneys in the
appropriated, such sums as may be
the purposes of this Act, but not

There are hereby authorized to be appro-
Treasury not otherwise
required to carry out
to exceed $760,000,000.

Sec. 13. In planning the use of, and in using cred-
its from, net power revenues available for the purpose
of assisting in the pay-out of costs of participating
projects herein and hereafter authorized in the States
of Colorado, New Mexico, Utah, and Wyoming, the Secretary
shall have regard for the achievement within each of said
States of the fullest practicable use of the waters of
the Upper Colorado River system, consistent with the
apportionment thereof among such States.

Sec. 14. In the operation and maintenance of all

facilities, authorized by Federal law and under the jur-
isdiction and supervision of the Secretary of the

8

Saving pro-
vision.

L% ysc 617
note.

43 Usc 6180.
53% Stat. 785.
59 Stat. 1219.

Expenditures.

68 stat. 361.

Effectivity
and approval
of court

decree, etc.

Appropriation.
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Operation and
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Interior, in the basin of the Colorado River, the Secre-
tary of the Interior is directed to comply with the
applicable provisions of the Colorado River Compact, the
Upper Colorado River Basin Compact, the Boulder Canyon
Project Act; the Boulder Canyon Project Adjustment Act,
and the Treaty with the United Mexican States, in the
storage and release of water from reservoirs in the
Colorado River Basin. In the event of the failure of the
Secretary of the Interior to so comply, any State of the
Colorado River Basgin may maintain an action in the
Supreme Court of the United States to enforce the provi-
sions of this section, and consent is given to the joinder
of the United States as a party in such suit or suits, as
a defendant or otherwise. ‘

Sec. 15. The Secretary of the Interior is directed
to continue studies and to make a report to the Congress
and to the States of the Colorado River Basin on the
quality of water of the Colorado River.

Sec. 16. As used in this Act-

The terms "Colorado River Basin", "Colorado River
Compact", “Colorado River System”, "Lee Ferry”, "States
of the Upper Division", "Upper Basin", and "domestic use"
shall have the meaning ascribed tc them in article II of
the Upper Colorado River Basin Compact;

The term "States of the Upper Colorado River Basin"
shall mean the States of Arizona, Colorado, New Mexico,
Utah, and Wyoming;

The term "Upper Colorado River Basin" shall have the
same meaning as the term "Upper Basin";

The term "Upper Colorado River Basin Compact" shall
mean that certain compact executed on October 11, 1948,
by commissioners representing the States of Arizona,
Colorado, New Mexico, Utah, and Wyoming, and consented
to by the Congress of the United States of America by Act
of April 6, 1949 (63 Stat. 31);

The term "Rio Grande Compact” shall mean that certain
compact executed on March 18, 1938, by commissioners rep-
resenting the States of Colorado, New Mexico, and Texas
and consented to by the Congress of the United States of
America by Act of May 31, 1939 (53 Stat. T785);

63 Stat. 31.
4s stat. 1057;
54 Stat. TT74.
43 Usc 617
note, 618o.

59 Stat. 1219.

Report to
Congress.

Definitions.
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The term "Treaty with the United Mexican States" 59 Stat. 1219.

shall mean that certain treaty between the United States
of America and the United Mexican States, signed at
Washington, District of Columbia, February 3, 194k,
relating to the utilization of the waters of the Colo-
rado River and other rivers, as amended and supplemented
by the protocol dated November 1k, 194h4, and the under-
standings recited in the Senate resolution of April 18,
1945, advising and consenting to ratification thereof,

10
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NATIONAL PARK SERVICE REPORT

INTRODUCTION

Authority

The Park, Parkway and Recreational Area Study Act of June 1936
authorizes the National Park Service to cooperate with other Federal or
State agencies in planning the development of recreational resources.

On April 24, 1956 and, in accordance with the provisions of this Act,
the Netional Park Service was requested by a memorandum from the
Regional Director, Region L of the Bureau of Reclamation, to provide a
planning report for the Vernal Unit of the Central Utah Project.

Purpose

This report offers a preliminary plan for a general recrea-
tional development at Stanaker Reservoir.= The plan is based on a more
comprehensive study of the area than was attempted in the previous
Reconnaissance Report of February 1951. Under an agreement between the
Bureau of Reclamation and the National Park Service, this proposed
recreational development, which lacks national significance, will have
to be administered by some state, county, or local agency. Therefore,
this plan does not necessarily solve all the operating or maintenance
problemsof the future administrator.

SUMMARY

Studies have indicated that Stanaker Reservoir will be gener-
ally used by local and nearby residents for day-time outings; therefore,
the recreational development should be limited to the providing of day-
use recreational facilities. Any development on Stanaker Reservolr
should not affect existing National or State park or recreation areas.
An archeological survey of any necessary salvage operation is to be
planned by the time dam construction begins.

GENERAL DESCRIPTION OF AREA

Location

This off-stream reservoir will be in Stanaker Draw which is
about four miles north of Vernal, Utah via State Highway No. L4. Water
will enter the reservoir through a canal at the southwest end. This
canal will be fed by Ashley Creek which is about two miles to the west

iStanaker Reservoir is used in general reference to the Vernal Unit
of the Central Utah Project.
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Purpose of Reservoir

This reservoir is being planned for irrigation purposes. The
normal and minimum water surfaces are 5,518 and 5,445 feet which indi-
cates a maximum drawdown of 73 feet. The area of the lake will fluc-
tuate between 820 and 180 acres.

Physical Characteristics

Stanaker Reservoir will inundste a flat half-mile wide valley
for nearly three miles. The northern half of the reservoir basin is
generally sagebrush grazing land. The southern half is cultivated land
in the flatter areas while the lower slopes are sagebrush. On the upper
northwestern slopes of the reservoir, sagebrush gives way to juniper.

The outline of the reservoir will roughly resemble a crescent
The blunter end of the crescent will point nearly north while the oppo-
gite end will swing around to a southwestern direction. About midway
along the concave side of the reservoir there will be a sizable cove
which is the major irregularity of the shoreline. (See Photo I.) The
convex side of the reservoir will be paralleled by a very abrupt escarp-
ment covered with sparse vegetation. This escarpment is so sbrupt in
places that one could literally dive into the water from the escarpment.
A break in this escarpment, which is about two-thirds of the way from
the north end of the reservoir, is the location of the dam site. (See
Photo IIQ) When the reservoir is filled to capacity there will be two
or three small islands sbout a quarter of a mile north of the dam and
close to the east shore; but as the water recedes three islands will
appear Jjust off shore and about one quarter mile southwest of the cove.

The reservoir will be unique in the fact that it is sandwiched
between two distinctive types of scenery. From a boat, one will view s
stark, rugged, practically barren, stratified wall on the east and
southeast side, and a more pleasing, gentle, evergreen garnished slope
on the northwest.

The north end of the rugged wall that parallels the reservoir
on the east and southeast is horizontally stripped in hues of orange,
grey and off whites, and, except for the break at the dam site, the
crest of this wall will be the horizon.

Actually, the more gentle scenery to the northwest is quite
rugged in places because of small knife edge ridges and corresponding
gullies. When the reservoir is full, the moderate growth of juniper on
this)slope will come to the water's edge in many places. (See Photo
IIT.

The adequacy of the impoundment and its scenic surroundings
are factors favorable to the recreational uses of this proposed
reservoir.
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Climate

This semi-arid region has an average precipitation of less
than four inches Ffrom May through September of which nearly a third is
accountable to September.

Average temperatures for May through September are 55.2, 64.8,
70 3, 68.1, and 58.5. For the same months, the maximum average tempera-
tures are T71.7, 83.4, 88.2, 85.3, and 75.5. The climatic factor is not
significent in appraising the recreational use of Stanaker Reservoir.

Historical and Archeological Investigations

This section of Utah is rich in both history and archeology.
Such aboriginal antiquities as petroglyphs and pictographs have been
found in the vicinity of Vernal. The National Park Service in coopera-
tion with the University of Utah plan an archeological survey of the
reservolr area.

Present Recreational Evaluation

Any recreational development on Stanaker Reservoir is seri-
ocusly handicapped by the rough terrain. On the northwest side of the
reservolir a limited area could be developed for recreational purposes.
An unimproved public road exists approximately a mile to the southwest
of this ares.

At present, State Highway No. 44 is in the bed of the reser-
voir and will undoubtedly be relocated east of the escarpment that par-
allels the reservoir. (See Photo IV.) Eventually, if topographically
feasible, an overlook could be built on the east side of the reservoir
which should offer an excellent vantage point for viewing the reservoir
and the scenery that lies to the northwest.

Type of Recreation

Any recreational development on Stanaker Reservoir should be
limited to a day-use plan. The plan should include individual picnic
areas and a boat ramp. Studies by the Fish and Wildlife Service have
indicated that this reservoir should have favorable conditions for the
propagation of trout.

FACTORS INFLUENCING RECREATIONAL DEVELOPMENT

The normal drawdown of Stansker Reservoir during the recrea-
tion use season should be between 7 and 27 feet, which will be compatb-
ible with the recreational uses made of the reservoir.
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The towns of Maeser and Vernal had a combined population of
3,488 in 1950. These two neighboring towns are within five miles of tic
Stanaker Reservoir site. Within twenty-five miles of the proposed
reservolr there is an urban population of more than 5,500 people and
over 11,000 urban dwellers live within fifty miles of the reservoir.
Uintah County has a rural population of 4,600. It is quite probable
that the population figures in Uintah County are much larger today

Vernal is a main stop on U. 8. 40, a major transcontinental
nighway between Denver, Colorado and Salt Lake City, Utah., According
to the Highway Planning Department of the Utah State Road Commission,

a daily average of 4,190 passenger vehicles pass through Vernal on this
highway  Of this total 950 are out-of-state cars. Furthermore, State
Highway No U4k, which will pass just east of the reservoir, is in the
process of being completely paved to the Wyoming State Line. The con-
tinuation of this highway into Wyoming, which is already paved, will
become an important artery connecting two transcontinental highways:

U. S. 40 in Utsh and U. S. 30 in Wyoming. Another name for State High-
way No. 44 is "The Drive Through the Ages." Along this highway signs
have been erected for identifying the numerous geological formations
which are exposed in this ares.

There are no railroads in this part of Usah, but Vernal is
serviced by the Frontier Airlines.

Vernal is the major business and distribution center -f the
Uintah Basin and northeastern Utah. Much of the Uintah Basin has
fertile soil and good range land which has encouraged agriculture, live-
stock ralsing and dairying. With increased development of the Uintah
Basin gas and oil field, Vernal has become the center for these activi-
ties. Vernal is also the shopping center for the employees of the world
famous gilsonite mines located farther south in Uintah County.

Besides the gilsonite mines there are large deposits of phos-
phate, valuable hydrocarbons and asphaltic substances in the Uintah
Basin. When construction commences at the Flaming Gorge Dam on the
Green River, Vernal may become the south gateway for this project. The
abundance of power generated by the dam should eventually develop the
phosphate industry of the Uintah Basin.

The civic organizations of Vernal are very cognizant of the
potentials and values of recreational resources and opportunities. They
have already developed a nine-hole golf course, Merkley Park, and a pub-
lic swimming pool in the town park. Merkley Park, about nine miles
northwest of town, contains gbout five acres. Within these five acres
there are picnic tables, fireplaces, playground equipment and a softball
diamond. 1In addition to the swimming pool in the town park there are
tennic courts, picnic tables and playground equipment. The widely known
Utah Fieldhouse of Natural History is located in the town park.
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In the Ashley National Forest, the U. S. Forest Service offers
numerous facilities for camping, picnicking, fishing, hunting, boating,
lodging, hiking and horseback pack trips into the wilderness areas of
the Uinta Mountains.

The scenic Red Cloud Loop Road begins and terminates in Vernal.
This scenic drive has become very popular with tourists. About a third
of this loop road is State Highway No. Ub.

ESTIMATE OF RECREATIONAL NEED AND USE

It is estimated that at least 15,000 people will use this
reservoir for recreational purposes during a season if adequate facili-
ties are provided. If good fishing materializes, a greater visitation
can be expected due to the proximity of Maeser and Vernal. Previous
reports have suggested homesites overlooking the reservoir. The more
recent study of the area has revealed limitlng factors of the terrain,
and if there is a demand for homesites they can best be provided on
adjacent private land instead of on lands acquired for the reservoir
project.

RECOMMENDED RECREATTIONAL DEVELOPMENT

Rough terrain limits the recreastional development to the
northwest side of the reservoir except for the possibility of an over-
look on the east side.

An access road, which is a continuation of an existing unim-
proved public road, could approach the area of development from the
southwest. The recommended preliminary plan of the recreational devel-
opment provides an orderly arrangement for picnicking and boating faci-
lities with necessary parking areas.

A moderate concession building should be provided and is
included in this plan for dispensing fishing supplies and refreshments.
Eventually, the access road could be extended beyond ths planned devel-
opment to & junction with relocated State Highway L44. This could meke a
pleasant 16-mile loop road from the Vernal-Maeser area.

LAND ACQUISITION

It appears that additional land over and sbove that needed for
reclamation purposes will not be required with the possible exception of
the recreational development area and along the access road. The E% and
E%SWg»of Section 36, T. 3 S., R. 21 E. of the Salt Lake Base Line and
Meridian should assure sufficient protection for the recreational faci-
lities, and a two-hundred-foot scenic easment should be adequate for the
access road.

\Jn
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ESTIMATED COST OF DEVELOPMENT

Roads and Parking Areas - = = = = = = - - $45,000.00
Trails - = = = = o+ =@ = =« o = o = o = = = 100.00
Water System = = = = = = = = « = = = ~ - 6,000.00
Pit Tollets = = = = = = = 0 o 4 & &« -« - - 3,000.00
Boating Facilities = = « = =« =« = « =« « o 10,000 00
Picnic Facilities = = = = = = « =« =« - « .« 2,000.00
Landscape Improvement - -« - - - = - - - - 750.00
Signs and Markers - = = = = = = = - - - - 250.00

Subtotal - - - $67,100.00
Contingencies (10%) - - - - = - = = - - - 6,710 00

Subtotal - - - $73,810.00

Detail Plans, Surveys, and Supervision
(technical and other) of Construction
(25%) = = = = = = = = e e e e - - 18,452.25
TOTAL NON-REPAYMENT COSTS $92,262.25 - - - -

Ammual development cost - 25 yrs. @ 219

interest (0.0543) - =« = = = = = & o - - 5,009.84
Operation and Maintenance
Caretaker - - = - - - $750.00
Maintensnce - - - - - 750.00
Supplies and Material- 600.00
2,100.00
TOTAL ANNUAL COSTS 87,109, 84 - - - -

rounded $7,100.00

ESTIMATED RECREATION BENEFITS

Although many economical benefits arise from the availability
of adequate recreation facilities at reservoir areas, a long study of
the subject has convinced the National Park Service that such benefits
cannot be measured scientifically in monetary terms. The Service
believes, however, that its experience warrants a "judgment value"
approach to the problem of assigning monetary values to potential rec-
reational benefits of proposed projects.

An estimate in monetary terms for the purpose of comparison of
recreational values of a reservoir and its developed facilities may be
computed from the specific costs of developing, operating and maintain-
ing these facilities. A reasonable estimate of the benefits arising
from use of the reservoir may be normally considered as an amount equal
to the specific cost of such development, operation and maintenance.
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These benefits are computed as follows:

Annual Costs - Developwment, Operation and Maintenance,
$7100.00, capitalized for 100 yrs. @ 23%

(factor 36.614) - - - = = = = - - - - - - $ 259,959.40
Existing Recreation Values Destroyed - - - None

Net benefits arising specifically from develop-

ment of facilities - - = = -« « = - - - - $ 259,959.40
Benefits arising from joint use of Reservoir 259,959.40
Total Recreation Benefits = -~ - = = - - - - 519,918a80
Rounded - - = = = =« = = = = = = - 4 o & o - $ 520,000.00

The foregoing figures represent the judgment of the National
Park Service as to a reasonable and conservative valuation of the recre-
atlonal benefits accruing to the public as a result of this project,
including the recreational development recommended herein. They are
necessarily conjectural as they deal with intangibles that are difficult
to evaluate and involve an attempt to foresee conditions that may or may
not materialize.

RECOMMENDED PLAN OF ADMINISTRATION

Since it has been determined that the Stanaker Reservoir area
1s of less than national recreational significance, some state, county
or municipal agency should be encouraged to assume the administration
and operation of this area. This reservoir should provide an ideal
recreation area for citizens of Maeser and Vernal to enjoy and could be
administered by those towns. Uintah County may be interested since this
recreation area will approximate the geographic center of the developed
portion of the county.

RECOMMENDED FUTURE STUDY AND PLANNING

When suitable arrangements are made with an agency to admin-
ister, maintain and operate this development, additional detailed
studies will be required to evolve a more comprehensive plan or recrea-
tional development and management.




Photo I
Looking up the reservoir basin from near the recreational
development, the upper reaches of the reservoir are in the
right background. Buildings in this picture (left center)
are about fifty feet below the maximum elevation of the
reservoir., The cove for boating facilities is located
behind these buildings.

Photo II
Looking across the reservoir area to dem site near the
cottonwood ‘trees in the center of photo.




Photo III
Looking northwest from the reservoir basin in September,
the derk green juniper trees are decorated with light
bluish green berries. Some trees are ten feet tall.

Photo IV
The northeast abutment of the dam will Jjoin the break in
the escarpment at the left side of the photo. State
Highway L& will be relocated along the escarpment to the

right.

SN
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PREFACE

The Vernal unit--a part of the initial phase of the Central Utah
project, authorized for construction by Public Law 485, 84th Congress,
24 Session--provides for regulation of flows of Ashley Creek in the vicin-
ity of Vernal, Utsh, to make additional water available for irrigation
and municipal uses. Presented herein is an analysis of the plan of devel-
opment for the Vernal unit as it concerns fish and wildlife resources.
Two previous reports have been issued: "A preliminary Report on Fish and
Wildlife Problems in relation to the Water Development Plan for the Stan-
aker Draw Reservoir, Ashley Creek, Utah" dated November 1945, and "A Pre-
liminery Evaluation Report on Fish and Wildlife Resources in Relation to
the Proposed Vernal Project, Green River Subbaesin, Colorado River Basin,
Utah" dated February 1948.

This report is based on the Bureau of Reclamation's project-planning
report "The Vernal Project, Utah" dated February 1951 and on information
obteined through subsequent communications with the Area Engineer Buresau
of Reclamation, Spanish Fork, Uteh., Acknowledgment also is made of assist-
ance by the Utah Department of Fish and Gsme in providing information con-
cerning the fish and wildlife resources of the Vernal area and by the
Forest Service in furnishing data indicative of the recreational use of
such resources. The Utah Department of Fish and Geme's concurrence in this
report is signified in Director Egan's letter dated April 19, 1957.

DESCRIPTION OF THE PROJECT
Purpose

1. The primary purposes of the Vernal unit are to improve the sea-
sonel distribution of the water supply available for irrigation of lands
in the vicinity of Vernal, Utah, and to provide additional water for munic-
ipal use in Vernal and smaller nearby communities.

Location

2. It will be situated in Ashley Creek Valley, Uintah County, Utah.
Stanaker Reservoir, the key storage facility, will be developed at an off-
stream site in Stanaker Draw, approximately 3 miles north of the lands to
receive supplemental water surrounding the town of Vernal.
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Project Features

Engineering data

3. Project features will consist of Stansker Dam and Reservoir;
Ashley Diversion Dam and Stanaker Feeder Canal, whereby flows of Ashley
Creek will be diverted into Staneker Reservoir; Stanaker Service Canal,
vhich will distribute water from Stanaker Reservoir to exigting irriga-
tion systems; a system of open drains to prevent accumulation of excess
surface water when irrigation applicetions are increased; and a water-
saving pipeline that will deliver water to rural areas and permit storage
of winter water now lost in the canals.

4, Ashley Diversion Dam will span the chennel of Ashley Creek sbout
3 miles downstream from the mouth of Dry Fork and immediately above the
headworks of the existing Ashley Central Canal. It will be constructed
to a height of O feet gbove stream bed and will have an overflow crest 100
feet in length. The Stanaker Feeder Canal will extend from Ashley Diver-
sion Dam to Stansker Reservoir, a distance of 32 miles; en rouve, it will
provide water to three existing ditches, and its design capacity will
decrease from 495 to 405 second-feet. The canal will be unlined through-
out its length.

5. Stansker Dam will be an earthfill and rockfill structure 138
feet high, with a crest length of 1,300 feet. An open-channel spillwey
located on the right abutment will hawe a cgpacity of 400 second-feet.
Both the spillway snd the outlet works--a gated conduit 6— feet in dia-
meter--will discharge into a concrete-lined stilling bas1n at the head of
the Stanaker Service Canal.

6. From its origin at Stanaker Dam, the Stansker Service Canal will
extend southwsrd for a distance of gbout 12 miles.  The initial 3,300 feet
will congist of a concrete-bench flume, and a wasteway-equipped siphon will .
be used to cross Ashley Creek; elsewhere, the canal will be unlined.
Between Stanaker Dam and Ashley Creek the canal's capacity will be 400
second-feet; below Ashley Creek, in conjunction with successive turnouts
to irrigation laterals, the canal will gradually diminish to its terminal
capacity of 43 second-feet. For part of its length after crossing Ashley
Creek, the Stanaker Serviee Canal will utilize the channel of the existing
Ashley Central Cenal.

Operation

Water Utilization

T. The Vernal unit will be gperated to supply the water requirements
of 14,780 acres of land now inadequately irrigated and to make an additional
1,500 acre-feet of water available annually for municipal use.

2
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8. Understanding of the plan of operation is facilitated if the
lands to be irrigated are envisioned as being in two distinct blocks--one
lying above Stansker Reservoir, the other below. (See Plate III.) Nat-
ural flow of Ashley Creek will be used first, insofar as possible, to
supply the needs of the upper block; shortages resulting from insufficient
natural flow will be met with water diverted into Ashley Creck from Oaks
Park Reservoir--an existing impoundment in the adjacent Brush Creek water-
shed--or released from storage in the existing Long Park Reservoir and
other smell reservoirs on the North Fork of Ashley Creek. Water used in
the upper block will be delivered through existing facilities and, in part,
through the Stanaker Feeder Canal.

9. Any flow not required in the upper block will be available for
direct-flow diversion to the lower block. Flows exceeding the combined
needs of the upper and lower blocks will be diverted to Stanaker Reservoir
for storege. Chortages in the lower block resulting from insufficient
direct flow will be met with water released from storage in Stanaker Reser.

voir and deliver&d through thé:Stansker Service Cansl and existing canals.

10. Water for municipal use will be diverted from Ashley Creek at
a point upstream from existing or project irrigation diversions, and, in
exchange, a corresponding quantity of water will be relegsed from Stanaker
Reservoir for irrigation. In the reservoir, 1,500 acre-feet of storage
will be accorded priority for implementing this exchange.

Reservoir Operation

11i. Although operation of Oaks Park and Long Park Reservoirs will
be intenrated with that of Stanaker Reservoir, it is not anticipated that
the current regimen of the existing impoundments will be significantly mod-
ified. Operational data for Stanaker Reservoir are summarized in Table 1,
below:

Table 1 - Stanaker Reservoir Operating Data}/

. : Reservoir : Surface : Shore-

: Elevationll: Capacity : Area : line

: ! Acre-feet : Acres : Miles
Maximum pool : 5,521 : k41,000 : 880 : 8.6
Normael high pool : 5,518 ¢ 38,500 : 850 : 8.k
Average annual maximum pool. : 5,514 : 35,000 : 800 . 8.2
Aversge annual minimum pool : 5,482 ;15,000 : 18O : 5.9
Dead storage : 5,456 : 5,300 : 260 : 3.5
Minimum pool : 5,453 : 4,500 : 240 : 3.2
Stream bed : 5,389 : o e i e S e

;/, All elevations are in feet and'refer 10 mean seg level datum
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Effect on Streamflow

12. Operation of the Vernal unit will not result in significant mod-
ification of the flow of Ashley Creek above the site of Stanaker Diversion
Dam, or the flow of Brush Creek below Osks Park Reservoir.

13, Existing irrigation systems diverting from Ashley Creek in the
vicinity of the Stanaker Diversion Dam site currently take the entire flow
of the stream throughout much of each year. During the late spring, when
natural flows exceed the capacity of these cenals, substantial volumes of
water necessarily are bypassed at the canal headings. Except for these
spring flows, the only water found in Ashley Creek below the Stanaker
Diversion Dam site consists of return flow from adjoining irrigated lands.
During the irrigation season the accumulated return flow is rediverted by
a series of smaller ditches, so that the lower reach of Ashley Creek con-
sists of alternating, intermittent, and permanently flowing segments. Oper-
ation of the Vernal unit will modify these conditions only insofar as
spring flows sre concerned; then, as the result of diversions for storage
in Stanaker Reservoir, the flow of Ashley Creek downstream from the Ashley
Diversion Dam will be drastically reduced, end in some years, essentially
eliminated. S

DESCRIPTION OF THE WATERSHED

Physical Features

14, Ashley Creck rises on the south slope of the Uinte Range in
northeastern Utah, and flows southeastward to join the Green River approx-
imately 11 miles southeast of the town of Vernal. Project lands lie in
the lower Ashley Valley in the vicinity of Vernal, alt an average elevation
of a@bout 5,300 feet.

15, The soils of project lands have developed from alluvial depos-
its of Ashley Creek and are generally productive even though they lack
organic matter. The region is characterized by considerable faulting and
folding of the earth's surface. The Stanaker Dam site is located in one
of the folds where erosion has cut a gap through an uptilted layer of sand-
stone and shale.

16. The climate is temperate and semiarid in the valley, with a
growing season of gbout 119 days between killing frosts. The aanual rain-
fall averages about 9 inches in the valley and over 20 inches in the sur-
rounding mountains, most of which falls during the nonirrigation season.
The average January temperature is 17.1° F., while the averege temperature
in July is T0.4° F. '

17. Vegetative cover in the upper watershed is characterized by mod-
erately dense stands of coniferous trees interspersed with grassy parks.

L
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This vegetative type merges into a pinyon pine - juniper type on. the
lower slopes and foothills. At still lower elevations the characteris-
tic native vegstation is composed mostly of sagebrush, greasewood, rab-
bitbrush, and saltbush, with a sparse understory of grasses and forbs;
however, extensive areas of this brushland type have been replaced by
farmland.

Commercial Eeatures

18. Agricultural development in the Ashley Valley is directed
largely toward production of meat and dairy livestock. A substantial
portion of the farmland consists of pasture. Forsge crops~-principally
alfslfa--and small graine are produced in quantity to provide supplemen-
tal feed. Both summer and winter grazing lands are available for sheep
and cattle, as the project area is bordered on the north by the Ashley
National Forest and on the south, east, and west by public domain,

19, Industrial developments generally related to the agricultural
economy include a milk-processing plant, a flour mill, and a meat-packing
plant. The nearby forests support several sawmills.

20. The mining industry, producing coal and gilsonite in particular,
is importent in Uintah County. Since 1950, oil and gas fields have been
developed nearby and oil and gas production has become an important source
of income. More recently, prospecting for uranium has crested additional
business. :

21. The 1950 census records a total population of 1Q,300 for Uintah
County. Vernal, the largest town, reported a population of 2,845 during
the 1950 census; however, in 1956, because of the industrial and mining
boom, it is estimated that Vernal has increased to a population of 5,800.

22, Commercial transportation is limited to bus, truck, and air ser-
vice. 'The nearest accessible rail junction is at Craig, Colorado, 130
miles east of Vernel. U. S. Highway 40, one of the Nation's chief trans-
continental routes, passes through Vernal; and the project area is served
by county roads, a few of which are of all-weather construction.

23, Vernal enjoys a growing tourist trade because of its proximity
to Dinosaur National Monument and to recreational areas in the Ashley
National Forest.
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FISHERY SECTION

Without the Project

Stream fisheries

2. Above the Stanaker Diversion Dam site, Ashley Creek and its
larger tributaries are cold, usually clear streams, productive of aguatic
insects and characterized by pools, boulders, and overhanging banks which
provide concealment for fish. Rainbow, brown, and Eastern brook trouts
are present in moderate numbers. Comparable habitat and trout populations
are found in Brush Creek both above and below Oaks Park Reservoir. All
told, the upper watersheds of Ashley and Brush Creeks contaln some 66 miles
of trout stream. Segments which are easily reached by automobile sustain
moderately heavy fishing use; other, less accessible segments are less
frequently utilized by fishermen.

25. Of the 18 miles of Ashley Creek below the Stanaker Diversion
Dem site only 6 miles provide yearlong habitat for fish; the remaining 12
miles are periodically dewatered by irrigation diversions and are habitable
by fish only during the late spring and early summer of some years, when
available flows exceed the irrigation demend. Rough fish--principally
carp and suckers--predominate, but channel catfish are not uncommon near
the Green River confluence and a few trout occasionally are present.
Although the entire 18-mile reach is easily accessible, novhere is it
frequently utilized by fishermen. In the entire reach considered, aver-
age annual fishing use amounts to only 150 man-days.

26. The upper section of the Ashley Central Canal contains water
yearlong and is periodically stocked with trout by the Utah Department
of Fish and Game to provide fishing opportunity for children. Utiliza-
tion of the canal for fishing approximates 600 msn-days annually.

Reservoir fisheries

27. Long Park Reservoir, with an average annual maximum of 40 sur-

face acres; Twin Lakes Reservoir, with an average annual maximum of 50
surface acres; and Oaks Park Reservoir, with an average annual maximum

of 780 surface acres, are fishing lakes within easy day-use distance of
any part of the project area. Long Park and Qaks Park Reservoirs are
severely drawn down in the course of each irrigation season and frequently
are incapable of sustaining fish-life throughout the winter. However,
Oaks Park Reservoir is heavily stocked with hatchery-reared trout at the
outset of each fishing season and attracts moderate numbers of fishermen.
Long Park Reservoir is less intensively stocked and attracts only a lim-
ited amount of fishing use. The dam at Twin Lakes Reservoir has deter-
iorated to the extent that the reservoir cannot be used effectively for
storage of irrigation water, and for several years the lake level has
been nearly stable. Under these conditions Twin Lakes Reservoir provides
yearlong fish habitat, and the tributary stream contributes naturally

spawned trout in sufficient numbers to create an attractive and moder-
ately utilized fishery.




FISH AND WILDLIFE SERVICE REPORT

With the Project

Stream fisheries

- 28, Project operation will have negligible effect on stream fisher-
ies. Although operation of (Qaks Park and Long Park Reservoirs will be
coordinated with that of Stanaker Reservoir, flows of Ashley and Brush
Creeks will not be modified in such degree that the productivity of these
streams will be ‘appreciably improved or impaired. Since more water will
be available for late-season irrigation in Ashley Valley, the return flow
to lower Ashley Creek will be somewhat more stable; however, the length of
stream having permanent flow will not be inereased, nor will these reaches
which now have permanent flow be improved to the extent that they will be
capable of supporting a more attractive fishery. -Average annual fishermen
utilization and harvests will remain unchanged.  The segment of the Ashley
Central Canal now managed for children's fishing will not be altered
structurally, nor will its flow be altered significantly.  Average annual
fisherman utilization and harvests will remain unchanged in this section
of the canal,

Reservoir fisheries

Existing Reservoirs

29. - Coordinated operation of Osaks Park, Long Park, and Stanaker
Reservoirs will not alter the general pattern of fluctuation of either
of the existing impoundments and thus will have no appreciable effect upon
their fishery status. The project will have no effect whatsoever upon
Twin Lakes Reservoir.

Stanaker Reservoir

30.  Hypothetical operating datas indicate that the water level of
Stanaker Reservoir will fluctuate within a vertical range of 62 feet and
that the average annual fluctuation will amount to 32 feet. 1In associa-
tion with these wvertical fluctuations, the water-surface area will vary
between 260 and 850 acres. Annual maximum levels usually will be reached
in May or June, and annual minimum levels in September or October.

‘ 31. Water temperatures in Stanaker Reservoir will be more suitable
for trout than for warm-water fish. The reservoir will afford no oppor-
tunity however for trout reproduction, and maintenance of a trout fishery
will be dependent upon stocking. An estimated 11,000 legal-size trout
will be stocked annually by the Utah Department of Fish and Game. Rough
fish will enter through the Stanaker Feeder Canal and, in contrast to
trout, will be able to reproduce in the reservoir. Over a period of years,
a rough-fish population will develop which will ‘severely compete with
trout for the availsble food supply and will further limit the quality of
the reservoir fishery.

7
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32, Assuming that Stanaker Reservoir will be managed as a trout
fishery, it is estimathd that the average annual fishing use will amount
to 2,200 man-days and that an average harvest of 5,300 trout (approxi-
mately 50 percent of those stocked) will be realized. Except for the
first few years of operation, when the growth rate of stocked trout will
be such that fishermen will be attracted from more remote areas, utiliza-
tion of the reservoir fishery will be confined largely to residents of
Vernal and other nearby communities. In view of the wide expanse of reser-
voir bed which will be exposed throughout much of the summer, and the
generally poor quality of the fishery, few vacationing fishermen will be
atracted to the reservoir. '

Summary of Fishery Resources Without and With the Project

33, Construction and operation of the Vernal unit will have no sig-
ficant effect upon existing stream or reservoir fisheries. The net
effect of the project with respect to fisheries will be the creation of a
lake that can be managed as & put-and-take trout fishery and, if so man-
aged, will sustain about 2,200 man-days of fishing use annually and pro-
duce approximately 5,300 trout to the creel.

Related Monetary Values

3, Any economic expression of the effect of the project upon fish-
ery resources can be limited to the expenditures that will be incurred in
connection with use of the Stansker Reservoir fishery, since existing
Pisheries will not be significantly affected. It is anticipated that
nearly all of the fishing on Stanaker Reservoir will be done by persons
residing in the general vicinity, and with short travel and no overnight
lodging involved, their average monetary expenditure per fishing-day will
be low. The average snnual expenditure attributeble to the Stanaker Reser-
voir fishery will amount to approximately $11,000. '

WILDLIFE SECTION

Wildlife Resources Without the Project

Introduction

Species Present

35, The more important wildlife species present on the Vernal Unit
are pheasant, valley quail, mourning dove, cottontail, beaver, muskrat,
Canade. goose, and various species of ducks. Other animals found on the
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area include mule deer, sage hen, jackrabbit, red fox, mink, skunk, bad-
ger, bobeat, and many kinds of shore birds.

Vegetative Cover Types

36. Native vegetation on the uncultivated land of the valley benches
and lower mountain slopes is composed of dryland plant species such as
sagebrush, greasewood, rabbitbrush, saltbush, and various cacti. Pro-
gressing up the slopes, these species give way to scrub growth of pinyon
pine and juniper. At higher elevations, where the project streams arise,
a montane forest occurs which is composed of lodgepole pine, Douglas fir,
Englemann spruce, aspen, and alder. Hegvy stands of woody growth, mainly
willow and alder, border the mountain streams. Species common to the
lower flood plain are cottonwood, willow, alder, wild gooseberry, silver
buffaloberry, and many kinds of forbs and grasses.

57. Much of the native vegetation in the valley has been replaced
with cultivated crops, and under irrigation these lands produce alfalfs,
hay, small grains, and vegetables. Marshlands occur in low spots and
old oxbows along Ashley Creek and in the drainage ditches and seeps of
the irrigated section. Hardstem bulrush, cattail, widgeongrass, pond-
weed, watercress, spikerush, and many sedges comprise the vegetative
cover in these areas.

Refuge

38. The Stewart Leke State Refuge is located one mile south of Jen-
sen, Utah, at the confluence of Ashley Creek and the Green River. A short
distance above the mouth of Ashley Creek & concrete, two-way diversion
structure is utilized to transfer a portion of the high spring runoff and
irrigation return flow from the creek into the refuge. The diverted
water is impounded within a low, V-shaped earthen dike, the wings of
vhich parallel Ashley Creck and the Green River. The riverside dike con-
tains a control gate permitting manipulation of the water level within
the impoundment. During most years this 600-acre refuge affords good
resting and feeding habitat for waterfowl migrating along the Green River.
A significant amount of duck and goose nesting and moderate-quality weter-
fowl hunting is also provided. The refuge is open to the hunting of
upland-geme animals during the regular seasons,

Big game
39.V The brushy cover along Ashley Creek and the drainages and
breaks leading to Stanaker Draw provide some habitat for mule deer. In

the upper portion of the proposed Stanaker Reservoir site, a tract of
about 300 acres provides a limited source of emergency winter deer browse.

9
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40, Resident mule deer are limited to a few animals along Ashley

" Creek and a small number in the vieinity of the Stanaker Draw. During
years of severe winter weather and heavy snowfall, range in the Stanaker
Reservoir area is utilized by an additional mule-deer population that
moves down from higher elevations. Little deer-hunting pressure is exer-
ted on project lands.,  Although local deer nmumbers are low, the large herd
vhich inhabits the nearby mountainous country provides attractive hunting.

Upland game

41, High-quality upland-game bird hsebitat exists along the margins of
the stream and upon the irrigated farmland of the Vernal Unit. - Moderate-
quality habitat is also found on a portion of the lands within the pro-
posed Stanaker Reservoir site. The interspersion of croplands and natu-
ral woody coverts on the cultivated bottom land and lower benches of Ashley
Creek Valley presents excellent pheasant habitat. Where clearing has not
been intensive on the agricultural lands, high-quality habitat exists for
valley quail and mourning doves., Although cottontails are found in the
greatest numbers on the uncultivated sagebrush lands, the agricultural areas
also provide good hebitat for this species.

ko, Upland game is subject to intensive hunting pressure on the lands
of the Vernsl unit. Although pheasants receive the heaviest pressure dur-
ing the short annual game~-bird season, valley quail and mourning doves
also provide attractive hunting. Good cottontail hunting is scarce in Utah,
and this area, with a very high cottonteil population, proves attractive
t0o the rabbit hunter. An aversge annual harvest of 2,600 upland-game ani=-
mals furnishing approximately 2,050 man-days of hunting will take place on
Vernal-unit lands. ‘

Waterfowl

43, Waterfowl habitat associsted with the Vermal unit is found along
the drains and seeps of the irrigated farmlands, in the oxbows and sloughs
bordering Ashley Creek, and within the Stewart Lake Refuge near the mouth
of Ashley Creek, The refuge provides the largest single block of waterfowl
marsh in northeasern Utah, but the value of the area is somewhat limited by
the erratic flow of Ashley Creek, from which it derives its water supply.
Total runoff from this stream fluctuates widely from year to year and is
heavily drawn upon for irrigation purposes. Mallards are the principal
users of wetlands along the creek and those formed by the drains. These
latter areas furnish good quality resting and feeding habitat and moderate
value nesting habitat. No waterfowl habitat exists in the Stanaker Reser-
voir site.

4, Substantial numbers of ducks utilize the Stewart Lake Refuge dur-
ing the spring migration, and redheads, teal, scaup, mallards, and several

10
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pair of Canada geese remain to nest on the marsh. A moderate number of
mallards nest along Ashley Creek in the project area, and during the fall
and early winter they feed in the open drains and seeps throughout the
irrigated section. An average annual waterfowl utilization in the amount
of 250,000 duck-days and 20,000 goose-days is estimated for the area
concerned,

45, In those years when Stewart Lake Refuge has an adequate water
supply during the late summer and autumn, it provides good waterfowl hunt-
ing. Good mallard shooting is found slong the drains of the irrigated
section and along the lower reaches of Ashley Creek. Collectively, these
areas provide most of the waterfowl-hunting opportunities available locally
An average annual harvest of 160 waterfowl furnishing 130 men-eys of
hunting is estimated for the ares associated with the project.

Fur animals

46. Muskrats and beavers are the fur animals of importance on the
project area. In addition, small numbers of minks, skunks, bobeats, and
badgers are present. Muskrats are common along the drainage ditches and
canals of the irrigated section and along Ashley Creek below Vernal, Utah.
Muskrats are numerous also on the nearby Stewart Lake Refuge. Beavers
occur in moderate numbers along the lower ten miles of Ashley Creek.
There is an average annual harvest of about 340 muskrats and 10 beavers,

Wildlife Resources With the Project

Introduction

7. Construction of Stanesker Reservoir will impoundan 880-acre lake
flooding moderate-value habitat now utilized by upland-game animals and
a few mule deer, Supplemental water on presently irrigated lands will
encourage landovners to crop marginal lands such as field borders and odd
corners that are currently providing most of the upland-game cover in
these sreas. Diversion of the high spring flows of Ashley Creek into the
Reservoir will reduce the quality and quantity of waterfowl habitat in the
Stewart Lake State Refuge.

Effects in Relation to Needs

48, With the exception of big game, the loss of habitat and subse-
guent reduction of hunting opportunities resulting from project operation
will further sggravate the already overtaxed resources in this region. The
deterioration of the aquatic habitat of the Stewart Lake Refuge will rep=-
resent an important loss to waterfowl migrating along the Green River.

An impoundment at the Stanaker site for irrigation purposes will add little
to wildlife values of the area.

11
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Big game

L9, Approximately 880 acmes of mule-deer habitat will be inundated by
Stanaker Reservoir. ~About 300 acres of this area is winter range for a Tev
animals during some years. Mule deer will be reduced in number with the
project in operation. The small population in the vicinity of Stansker
Draw will be forced out due to the loss of most of their food supply.
There will be no hunting or harvest of big-game enimals associsted with
the Vernal unit,

Upland game

50, Eight hundred and eighty acres of upland-game habitat will be
flooded by the Stanaker Reservoir. Of the total, about 300 acres are sage-
brush grazing land which provides excellent habitat for cottontails; the
remaining acreage is utilized by all upland-game species common to the prog

ect area. The quality of the upland-game habitat will be slightly reduced
on the 14,780 acres of irrigated land that will receive a supplemental :
water supply.

5. Inundation of the hebitat within the Stansker Reservoir area will
eliminate the upland-game popuwlations, and existing populatlons will be
slightly reduced on the 14,780 acres of irrigated land.

52. VWith the Vernal unit in operation, upland-game huating and har-
vests on project lands will be slightly lowered. An average annual harvest
of 2,500 upland-game species furnishing 2,000 man-days of hunting will be
provided on the unit lands.,

Waterfowl

53. The 680~acre lake created in Stanaker Draw will provide little
waterfowl habitat. ESevere fluctuation of the water level will preclude
establishment of aquatic plants which would provide food and cover for
ducks. The location of the reservoir off the regular flight path will
reduce its value for waterfowl migration purposes. Waterfowl haebitat asso-
cigted with the drrigated lands will be benefited with the project;the bene-
fits, however, will be largely negated by a reduction in the quality of the
marshes along Ashley Creek which are dependent upon overbank flooding.
Reducticn of gpring flows of Ashley Creek will have an adverse effect on
Stewart Lake Refuge. It is expected that, over a period of years, food
and cover conditions will deteriorate to. the point that the refuge area
will retain little value as waterfowl habitat.

54. Waterfowl utilization associated with the Vernal project will be
reduced as a result of project operation., The annual waterfowl use of the
refuge will be significantly reduced, because it will no longer raceive
enough water from Ashley Creek to create a marsh. Waterfowl use of the

12
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habitat with the project will be reduced to an estimated 90,000 duck-days
and 5,000 goose-days annually. ' -

55. Waterfowl hunting opportunities and harvests will be reduced with
the project, primarily at Stewart Lake Refuge. The limited increase in
hunting expected on the Stanaker Reservoir will not go fear toward mitigat-
ing losses incurred at the refuge. With the project, the average annual
hunter usage will total 85 man-days with an associated harvest of 110
waterfovl.

Fur asnimals

B 56. low-quality fur-animal habitat will develop along the shores of
the Stanaker Reservoir. Habitat will be improved along the drains and
canals of the irrigated area, and along limited reaches of the creek below
Ashley Diversion Dem as a result of a more stabilized streamflow. The
amount &nd quality of Pur-animal hsbitat, however, will be reduced on
Stewert Lake Refuge, which will result in an overall decrease in fur-animal
populations and harvest on the area influenced by the project. With
the project, the average annual harvest will amount to $300 fur animals.

Summary of Conditions Without and With the Project

57+ Utah sportsmen sorely need more upland-game hunting opportunities
Waterfowl hunting opportunities are also scarce in many sections of the
State. Conversely, Utah's mule-deer population is and, barring incidence
of some major decimating factor, will continue to be adequate to accommo-
date the foreseeable need for deer hunting opportunities within the State.
With this in mind it is apparent that, in relation to the needs of Utsh
hunters, the Vernal unit's primary importance rests in its effect upon
upland-game and waterfowl resources.

58. Although construction and operation of the project will destroy
300 acres of mule-deer wintering range and reduce populations on the yemair
der of the project area, this loss will be of little importance because nuw
bers of deer affected are insignificant in view of the abundant big-game
hunting opportunities nearby. On the other hand, the loss of upland ganme,
although relatively small, represents a significant loss because these
animals provide hunting opportunities which are heavily utilized by hun-
ters from all over the State of Utah and which are inadequate to meet the
need. Waterfowl resources which are of importance to local sporismen and
also, to a lesser degree, to out-of-county sportsmen will be significantly
reduced with the project. Fur-animal populations, of minor importance,
will be slightly decreased with the project.

59. The summary of habitat, populations, utilization, and harvest is
presented in table 2, page 15,
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Related Monetary Values

Hunter expenditures

60. Associated with hunting in the Vernal area are substantial mone-
tary expenditures. Expenditures for ammunition, food, lodging, gasoline,
and other items, increase the income of many local and nonlocal business
establishments. Motels, hotels, cafes, hardwere stores, and a sporting
goods store in Vernal, Utgh, benefit substantially from the influx of
sportsmen during the hunting season. These monetary expenditures in no
way represent the enjoyment derived from hunting, the needs of sportsmen,
or the value of wildlife; they merely indicate the minimum amount the
hunter is willing to spend to harvest game animals.

“

61. Average annual expenditures associated with the harvest of game
animals which will be affected by the Vernal unit total approximately
$16,900 under without-the-project conditions. With the project, sverage
annual expenditures amount to about $14,650. This is a reduction of 8pprox
imately $2,250 in gross annual sales. : :

Fur-animal values
62. Fur animals valued at $550 will be harvested annually without the

groject, while with the project the value of this harvest will amount to
500.

63. Related monetary values are summarized in teble 3 below,

Table 3 - Summary Comparison of_Mbnetary Values
Related to Game and Fur Resources

Without With

Project Project Difference

Big game $ 1,100 -$1,100
Upland game 14,500 $14,200 =300
Waterfowl 1,300 450 -850
Subtotal $16,900 $14,650 -$2,250

Fur animals 550 500 =50
Totals , $17,450 $15,150 -$2, 300

15
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DISCUSSION
Wildlife
Upland-game preservation and enhancement

64, The acquisition, development, and management for wildlife of small
plots of land totaling 125 acres that are strategically located through-
out the irrigated farmland would mitigate upland-game losses accruing from
the project and would help meet the needs of the sportsmen for additional
upland-geme hunting opportunities. These plots should be approximately 5
to.10 acres in size and be confined to pasturelands, margins of drainage
ditches, and odd corners throughout the farming erea. By fencing them and
establishing winter food and cover plantings where necessary, critical win-
ter cover for pheasants and other game birds would be provided, which would
enhance the entire irrigated section for wildlifas.

65, Thoughtful selection of the lands to be developed for wildlife is
essential to the success of this proposal. The plots must be of suitable
size and shape; they must contain soils suitable for growing cover plants;
and they must be properly dispersed throughout the area to be developed.
The Fish and Wildlife Service will cooperate with the Utah Department of
Fish and Game in the preparation of wildlife-habitat development plans for
this area. ‘

66. The initial cost of the 125 acres of land would be approximately
$9,400, and the initial cost of fencing and development is estimated to be
$12 , 700, Operation and maintenance costs will average about $760 annually.
On an anmual basis, acquisition costs would smount to $260 (amortized for
100 years at 2%— percent) and habitat development costs, including fenc-
ing and establishment of wildlife habitat plantings, would amount to $550
annually. Operation and maintenance of the developments would be borne by
the Utah State Department of Fish and Game and would aversge $760 annually.

67. As s result of the acquisition and hsebitat development of 125
acres interspersad throughout the Vernal irrigated ares, losses of upland
game would be entirely mitigated and substantial benefits would be real~
ized. Loss of harvest of 100 upland-game animals furnishing 50 men-days of
hunting would be recouped; and an increased take of 550 upland-geme animals
providing 450 man-days of hunting would be realized. Annual hunter expend-
itures would be increased by the proposed development from an estimated
$14,200 with the project to $17,450. Thus the $300 loss in hunter expend-
itures accruing from the project will be recouped and an additional
$2,950 will be expended annually.

16




FISH AND WILDLIFE SERVICE REPORT

Stewart Lake Refuge preservation and enhancement

68, Hebitat should be maintained on the refuge to provide for migrat-
ing snd nesting waterfowl. Provision of hunting, though of primary bene-
fit to local residents, is an important function of this refuge and should
be safeguarded. To preserve this ares it will be necessary to obtain a
water supply from Green River by pumping. The Green River in this area is
open to filings of 5 second-feet or less and consequently the Utah Depart-
ment of Fish and Game has filed for 5 second-feet to be pumped into the
refuge. The delivery distance would be short, since the refuge dike lies
within 100 yards of the river at certain points. A diesel pump of 5-second-
feet capacity will deliver enough.vater to meet water requirements
for the refuge.

69. It is estimated that the initial cost of the diesel pump - .
installed on Creen River would be $3,000. Pipe to transport the water from
the river into the refuge would cost approximately $1,500. The annual
cost of these facilities would be $125 (amortized for 100 years at 2% per-
cent). Based on an average daily operation of 10 hours for a period of
three months in the spring and two months in the fall, the annual opera-
tion and meintenance costs would total about $400. The total cost of this
proposed development would be $31,250.

T0. With the pump in operation during the months of March, April,
May, September, asnd October, substantial benefits to waterfowl eand water-
fowl hunting would accrue in addition to mitigating the losses. Loss of
45 man-days of hunting and 175,000 waterfowl-days utilization would be pre-
vented by pumping during March, April, and May. Benefits would accrue
from punping during September and October, since the area would provide
an additional 100 man-days of hunting and waterfowl utilization would be
increased during this period by 125,000 duck-days. Annual hunter expend-
itures would be increased by the proposed development from an estimated
$450 with the project to $1,600. Thus the $850 loss in hunter expendi-
tures accruing from the project will be recouped and an additional $750
will be expended annually.

RECOMMENDATIONS

TL. It is recormended--

(l) That Federal lands and project waters in the project area
be open to free use for hunting and fishing so long as
title to the lands and structures remains in the Federal

- Govermment, except for sections reserved for safety, effie
cient opération, or protection of public property. '

7
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(2) That leases of Federal land in the project area re o+
the right of free public access for hunting und fiso_ag.

(3) That the Utah State Department of Fish and Came snd the
U. S. Fish and Wildlife Service be consulted when claar-
ing specifications are developed for Stanaker Reservoir.

(4) That 125 acres of lands be acquired by the Buresu of
Reclamation and made available to the Utali State Depart-
ment of Fish and Game for administration and manzzereut
under a General Plan, as provided Tor in Section 3 of
the Coordination Act of August 14, 1946 (60 Stat. 1630,
U.S.C. 661).

(5) That the sum of $12,700 be provided for the initial
development of wildlife habitat on the 125 acres or
lands requested in recommendation (&), the work to ta
done by the Utah State Department of Fish and Game
under a Memorandum of Understanding with the construc-
tion agency.

(6) That the sum of $31,250 be provided for the purchase
installation, operation, and maintenance of a 5-seccnd-
foot capacity diesel pump and approximately 300 feet of
pipe needed to provide water to the Stewart Lake Refuge.

CONCLUSIONS

T2. One out of every four people in the State of Utah hunts, or
fishes, or does both. In so doing they spend $4k,000,000 annually. OF
the total number of sportsmen in Uteh, over bl percent hunt pheasants
and 21 percent hunt waterfowl--this, despite the fact that neither pheas-
ant nor waterfowl hunting is available in many paris of the State.
Undoubtedly a higher percentage of the State’s sportsmen would hunt these
species if the opportunity were available. It is Jmportant, therefore,
not only to prevent the loss of pheasant and waterfowl hunting opportun-
ities, but to develop them to theilr maximum potential where compatible
with other land-use interesits. Construction and operation cf the Vernal
unit presents the opportunity to do both at a cost far less than the
value of the resources saved and enhanced by so doing.

73. This report is based on data aveilable from the planning agency
as of September 1, 1956, and any modification of plans should be brought
to the attention of the U. S. Fish and Wildlife Service.

John C. Gatlin
Regional Director

Mey 1957
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SUMMARY

A preliminary investigation of the Stanaker Reservoir site, Uintah
County, Utah, indicated that coal-bearing and uranium-bearing formations
crop out in its general vicinity. A field investigation disclosed that
coal has been mined from a seam in the Frontier member of the Mancos
formation near the Stanaker damsite, and that uranium claims had been
staked over much of the Morrison formation north of the reservoir site.

The coal seam will not be inundated. A small quantity of coal is
within the area needed for construction and maintenance of the Stanaker
project, but not enough to be important. The dip of the coal seam is 17
degrees away from the reservoir site. large reserves of coal occur in
the Vernal region, but the market for coal is relatively small.

Portions of the reservoir site are privately owned; the rest has
been withdrawn from mineral location. Mining claims have been located
on public domain north of the reservoir site, along rim exposures of the
Dakota sandstone and the upper part of the Morrison formation. All
mining locations were made subsequent to the time of withdrawal, and any
claims located within the withdrawn area are invalid.

The Morrison outcrops in the reservoir area were checked with a
Gelger counter at quarter-mile intervals, and only normal background
radioactivity was indicated. The only radioactivity found in Stanaker
Draw was on a claim located along the rim about 1-1/2 miles north of the
reservoir site, where bulldozer work had been done. About three times
normal radioactivity was found in a spot 5 feet in diameter. This is
not considered commercial ore, and the claim apparently had peen abandoned.
The Morrison formation crops out in other areas of Unitah County, but
uranium production has consisted of only a few tons of carnotite ore.

The uranivm potential in the reservoir site is considered negzligible.

0il and gas leases have been granted in the reservoir site, but no
drilling has been done.

INTRODUCTION

The Bureau of lMines investigated the Stanaker Reservoir site at the
request of the Bureau of Reclamation. A preliminary investigation of
geologic reports indicated that coal-bearing and uranium-bearing forma-
tions occurred in the Vernal region. The field examination was made
between October 29 and November 2, 1950.
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The proposed Stanaker Reservoir 1s a part of the Bureau of Reclama-
tion's Central Utah Project. It will store spring run~-off and flood
waters from Ashley Creek and Stanaker Draw. The reservoir will provide
supplemental water to lands in Ashley Valley.

LOCATION AND PHYSICAL FEATURES

Stanaker damsite is 3.6 miles north of Main Street, Vernal, Utah.
The reservoir would occupy most of secs. 26, 34 and 35, T. 3 5., R. 21 E.,
Salt lake meridian, Uintah County, Utah.

The reservoir site is in Stanaker Draw, through which water flows
intermittently into Ashley Creek. The reservoir will cover a basin about
1 mile wide and 2 miles long, bounded on the south and east by a steep-
sided hogback of sandstone and shale interrupted by the breakthrough at
Stanaker Draw. Low hills of shale and sandstone bound the basin to the
west and north. The damsite is at the break in the hogback at the south
end of the basin. The steep rim of the hogback, which slopes away from
Stanaker Draw, is a conspicuous Teature in the basin.

Most of the reservoir site is farmed. Natural vegetation consists
of range grass and sagebrush.

Utah Highway No. Ll passes through the reservoir site.
LAND OWNERSHIP

Most of the land and mineral rights in the reservoir site are
privately owned. The State of Utah retained mineral rights on a block
of land in sections 34 and 35 that was sold for delinguent taxes.
According to the Bureau of Reclamation's Central Utah Project Report,
Appendix A, Design and Estimates, dated February 1951, the public domain
in the Stanaker Reservoir site was withdrawn from minersl location.

The privately owned land is used for raising alfalfa and grain and
for pasture. Several farm residences are within the project site. O0il
and gas leases have been granted on much of the privately owned land.

PROJECT PLAN

Stanaker Dam will be at the break in the hogback in the 8W %5
sec. 35, T« 3 S., R. 21 E. The dam will be 138 feet high and have a
crest length of l,TMO feet. The altitude of the crest will be 5,527
feet, and that of the active maximum water surface will be 5,517 feet.
A 2-mile feeder canal from the proposed Thornburgh diversion reservoir,
on Ashley Creek in sec. 5, T. 4 s., R. 21 E., will supply water to
Stanaker Reservoir. Thornburgh Reservoir will cover about 2 acres.
Stanaker Reservoir will have an active capacity of about 34,000 acre-feet.
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GEOLOGY

Regional Geology

The StanakEr Reservoir site is in a small anticlinal arch on the
gouth 1limb of the broad Uinta Mountains anticline. The south flank 6T
the Uinta Mountzins anticline is composed of sedimentary rocks that range
from Precambrian to Recent age. The regional dip of the rock formation
is to the south.

Ashley Valley, south of Stanaker Draw, is in the upper Mancos shale
member of Cretaceous age, flanked by the Frontier sandstone member of the
Mancos formation. The Frontier member and the Dakota sandstone form

prominent cuestas and hogbacks.

Stanaker Reservoir Site

Stanaker Reservoir will occupy a basin made by the erosion of soft
shale beds that are surrounded by harder beds of more resistant sandstone.
The damsite will be at the narrow break-through in the Prontier sandstone.

Rock formations in the reservoir site comprise alluvium, Cretaceous
Mancos formation and Dakota sandstone, and Jurassic Morrison formation
and Nugget sandstone. A generalized stratigraphic section of the forma-
tions in the reservoir site follows:

Thickness
Age Formation Member Description (feet)
Recent Alluvium Fine sand and silt 0 - 90
Cretaceous Mancos Upper shale  Gray-black shale 5000-6000
Frontier Tan sandstone,
scme coal 60-215
Aspen or Carbconaceous, dark
Mowry shale to tan, platy
siliceous shale 141-284
Dakota Sandstone and con-
glomerate 10-300
Jurassic Morrison Multi~-colored shale T80
Nugget Reddish sandstone 600

Apparently there are nc geological reports on the area other than on
a regional basis. A sketch of the geology of the reservoir site was made
and is presented as figure 1.

Alluvium

Alluvium covers the floor of Stanaker Draw. It is composed of
fluviatile sand and silt with few coarse boulders. At the damsite, the
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alluvium found in a Bureau of Reclamation drill hole was 89 feet deep.
In the central and northern part of Stanaker Draw the alluvium covers
the Jurassic Morrison formstion.

Mancos Formation

The Mancos formation of Cretaceous age conformably oveylies the
Dakota sandstone. In the Uinta Basin it has been divided ;/into Upper
shale, Frontier sandstone, Middle shale, Aspen shale, and Lower shale
members. The rock formations, as were observed in this investigation of
Stanaker Draw, include Upper shale, Frontier sandstone, and Aspen shale.

Upper Shale

The Upper shale does not crop out in the reserﬁoir site, but is
exposed immediately to the south of the damsite. The broad Ashley Valley
was formed in this shale member.

Frontier Sandstone

This member crops out as a prominent hogback along the north edge of
Ashley Valley, and will form the upper post of the dam abutments.

The Frontier mewber is composed mostly of light tan sandstone with
some shale and contains at least one coal bed. It is hard and resistant
to weathering and is about 100 feet thick at the damsite. Only the lower
part will be inundated along the south side of the reservoir.

Aspen Shale

This member, scmetimes referred to as the Mowry shale, lies between
the Frontier and Dakota sandstones. It consists of more than 200 feet
of blackish, thinly laminated, sheets of shale and a thin bed of sandstone.

The base of the dam will be constructed on this member, and in the
southern or dam end of the reservoir, this member will be inundated.

Dakota Sandstone

The Dakota sandstone is the basal formation of the Cretaceous system
and is a 10- to 20-foot bed between the Aspen shale and the Jurassic
Morrison formation. It is resistant to weathering, usually forming
prominent ridges, and in this area forms the crest of the east rim bound-
ing Stanaker Draw.

1/ Walton, Paul T., Geology of the Cretaceous of Uinta Basin, Utah:
Geol. Soc. of America, Vol. 55, Jan. 1, 194k, pp. 91-129.
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This formation will be inundated near the damsite, where it has been
eroded and is buried below the flow of the Draw.

Morrison Formation

The Jurassic Morrison formation crops out below the Dakota sandstone
along the east rim of Stanaker Draw. It is about 780 feet thick and is
comprised of red, white, purple, and green shale and sandstone beds.

This formation underlies most of the alluvium in the reservoir site.

The Morrison is one of the uranium-bearing formations in Utah and
Colorado, especially on the Colorado Plateau, which is south and east of
Vernal.

Nugget Sandstone

The Jurassic Nugget sandstone crops oubt along the higher ridges on
the west side of Stanaker Draw. It is comprised of red sandstone and
some shale., This formation is more than 600 feet thick. Small strips
of Nugget sandstone may be inundated along the west side of the reservoir.

MINERAL RESOURCES

The area was carefully examined for evidence of mineral resources
and county courthous= records were searched for recorded mineral claims.
Coal occurs in the Frontier sandstone member of the Mancos formation
just south of the location of the right abutment of the proposed dam,
and the Morrison outerops have been prospacted for uranium. According
to residents living at the site, land within the area has been leased for
o0il and gas exploration, but no drilling has been done; however, there
has been drilling activity for oil and gas in other parts of the Vernal
region.

Coal

A coal outcrop in the Frontier sandstone was examined on the south
side of the hogback outside of the reservoir site. The seam can be
traced for several miles east and west of the proposed reservoir; it
will not be inundated at any place. Near the damsite, a part of the
coal seam probably is within the right-of-way required for constructing
the dam and maintaining the reservoir.

The coal seam crops out near the damsite approximately along the
5,440~foot contour, which is about 55 feet above the floor of the
reservoir. Above this elevation the coal seam, generally, has been
eroded. At one place, a few hundred feet from the damsite, it has been .
mined, probably before 1907, when it was examined by Hoyt S. Gale of the
U. 8. Geological Survey g/. This operation was known as the Gibson mine

2/ Gale, Hoyt S., Coal Fields of Northwestern Colorado and Northeastern
Utah: U. S. Geol. Survey Bull. 415, 1910, pp, 207, 21k and 250.

5
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and is on land patented for its coal reserve. According to U. S. Bureau
of Mines Bull. 22 (p. 813) 3/ and Technical Paper 345 (pp.306 and 315) 4/,
the mine was developed by an entry that extended 120 feet from the surface
in 1907, and the coal bed was 86-1/2 inches thick measured a8 follows:

Coal 1 foot 10 inches
Coal 3 feet 6-1/2 inches
Clay 0 feet 1 inch
Coal 1 foot 9 inches

Analyses of the coal included the following:

Volatile Fixed . .
matter, carbon, Ash,
percent percent percent B.T,U,

Lower 14 inches of top 22 inches 32,8 Lh.9 12.9 10,370
Middle 42-1/2 inches Sh.h Lh.5 10.7 10,580
Lower 21 inches 32.7 L4.8 12.3 10, 690

This would be classed as a high ash, high volatile, bituminous coal.

The coal sbove the Ashley Valley floor would have 5 to 25 feet of
cover; the beds dip 17 degrees to the south or away from the reservoir
site. Two underground entries, about 75 feet apart and in line with each
other, were open in Cctober 1956. The coal ovtcrop was measured and
found to be 5 feet thick and extremely weatherzd. The amount of coal
mined probably has been less than 500 tons, and only a small amount
remains above the floor of the valley in the vicinity of the damsite.

Markets for coal in this region would be restricted to domestic and
business use in the settlements near Vernal, Utah. There are no railroads
in the region. Other sources of good coal with railroad outlets are
within 125 miles of Vernal. Vernal and vicinity has been supplied with
natural gas since 1955. The present local source of coal is a mine in
the Deep Creek district, about 8 miles northwest of Vernal.

The coal near the Stanaker damsite has no foreseeable economic
importance, and its value is considered insignificant.

Uranium

————

The Morrison formation contains uranium in parts of Utah and Colo-
rado. It has been prospected in Stanaker Draw, and about thirty claims

2/ Iard, N. W. et al., Analyses of Coals in the United States, Bureau
of Mines Bull. 22, 1913, 1200 p.

&/ Analyses of Utah Coals: Bureau of Mines Technical Paper 3&5, 1925,
90 p.
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have been located north of the reservoir site. A few claim stakes were
observed in the reservoir site. According to the Bureau of Reclamation's
Central Utah Project report (see szction on Stanaker Reservoir), the
public land around the reservoir site was withdrawn from mineral location.

Outecrops of the Morrison formation in sections 26 and 35 were examined
for radiocactivity every one-quarter mile. Several mining claims located
north of the reservoir site also were investigated, and the only abnormal
radioactivity that was observed was 1—1/2 miles north of the upper end
of the site where a claim had been trenched with a bulldozer. This work
was done by Brownie Monroe Hatch of Vernal. At one place on the property,
over an area 5 feet in diameter, three times the normal background radio-
activity was noted. It appeared that about 150 hours of bulldozer work
had been done on this claim before it wes abandoned. Two adjoining claims
also had been explored by bulldozer work.

Only a few tons of uranium ore have been produced from Uintah County,
and none from Stanaker Draw. It is unlikely that uranium in commercial
quantities will be found at the site of the proposed Stansker Reservoir.

CONCLUSIONS

There are no significant mineral resourccsz ‘hat will be affected by
the proposed Stanaker Reservoir.
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CORPS OF ENGINEERS, U.: 5. ARMY
Office of the District Engineer
Los Angeles District
751 South Figueroa Street
Los ‘Angeles 17, Californis

SPLGP-F 800.92 (Colo. R. above Lee Ferry) 7 August 1956

Mr. E. O. Larson

Regional Director, Region 4
Bureau of Reclamation

P. 0. Box 360

Salt Lake City, Utah

Dear Mr. Larson:

Reference is made to your letter of 27 April 1956 that relates to
flood-control investigathions and planning for the Colorado River Storage
Project and Participating Projects. In your letter, the Vernal Unit,
Central Utah Project, is listed for first consideration.

A field reconnaissance of the Vernal Unit, in the viecinity of Vermal,
Utah, was made by Los Angeles District representatives, accompanied by &
Bureau of Reclamstion representative, on 28 June 1956. Your report
(U.S.B.R. Project Plenmning Report No. 4-8a. 51-0, dated January 1949),
was used in the reconnaissance and in preparation of the report that
follows.

The project plan, which includes provision for diversion of surplus
flows from Ashley Creek to an off-channel reservoir on Stanaker Draw,
would provide a full eupply of water to 1 580 acres of land nonirrigated
and a supplemental supply of water to 20,920 acres of presently irrigated
land. The plan would aiso, through water oxchange, provide for diversion
of additional water from Ashley Creek Springs for municipal uses in
Vernal and adjacent conmunities. This spring water, now used for irri-
gation, would be replaced with storage waber from Stanaker Reservoir.

The Vernal Unit lies in Ashley Valley. Upstream from the project,
Aghley Creek drains. a 238-scuare-mile area with elevations ranging from
5,700 to 12,000 feet. The creek, with a gradient of about 50 feet per
mile; runs through the project area for sbout 21 miles, discharging into
the Green River at the lower end of the rroject area. The maximum flood
of record on Ashley Creck occurred in 1921 when a peak of 3,350 cublc
feet per second was reached. The safe carrying capacity of the creek
channel heg been estimated at 700 cubic feet per second.

Tloods on Ashley Creek damage irrigation structures, roads, and
bridges, and erode farmlands for about 8 miles in the central part of
the valley. ZXAbout 2,700 acres of farmland are affected. However, most
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Mr, E. 0, lLarson

of the project lands are free from any flood menace. Present flood
damage has been estimated by the Bureau of Reclamation at $9,500
annually. Future flood damage probably would not exceed $20,000
annually. Results of investigations indicate that the benefits from
preventing this damage would not justify either the construction of
local protection works in the project area or the provision of flood-
control storage space in a reservoir on Ashley Creek above the valley.
The conclusion is reached, therefore, that the construction of flood-
control features as part of the Vernal Unit is infeasible.

© Conservation storage on Ashley Creek is not planned in connection
with the Vernal Unit of the Central Utah Project. However, if a reser-
voir is built for water conservation on Ashley Creek above Ashley Valley
in connection with the Ultimate Development of the Central Utah Project,
consideration should be given to the operation of this storage not only
for water conservation but also for flood control. The ultimate
" development of lands alcng Ashley Creek may justify a small expenditure
for providing operational features for flood control. The Corps of
Engineers will be interested in further consideration of the operation
of any such main-stream reservoir on Ashley Creek.

Very truly yours,

/s/ Leo E. Dunham Jr,

LEO E. DUNHAM, JR.
Lt. Col., Corps of Engineers
Acting District Engineer
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Introduction

In accordance with the inter-agency Memorandum of Understanding between
Bureau of Reclamation, Region 4 and Public Health Service, Region IX, con-
sideration has been given to the public health aspects of the Bureau of
Reclamation's Vernal Unit of the Central Utah Project.

In making this evaluation the Public Health Service wishes to acknow-
ledge the assistance of the Utah State Department of Health in connection
with their review and comments on this report.

Description of Project

The proposed Vernal unit, which will be located in Ashley Valley or
the Uinta Basin in northeastern Utah, will meet the area's urgent needs
for irrigation water. Locations of the principal features of the unit
are shown on the general map in the preceding Bureau of Reclamation report.

The unit will control the fluctuating flow of Ashley Creek, a tribu-
tary of the Green River, by diverting water at Fort Thornburgh Diversion
Dam to Stanaker Reservoir. ' The reservoir, with a maximum capacity of
58,500 acre-feet, will be formed by an earthfill dam at an offstream site
located about 5% miles north of Vernal. It will be utilized primarily for
irrigation purposes and will make possible a supplemental water supply for
14,780 acres of farm land inadequately irrigated. A total of 1,500 acre-
feet of water annually will be provided for irrigation on an exchange basis
so that an equivalent amount from Ashley Creek Springs, now used for irri-
gation, can be diverted above the reservoir for domestic purposes.

Ashley Creek and its tributaries originate in Ashley National Forest
where heavy stands of timber interspersed with flat grassy parks and
glacial lakes are characteristic of the upper reaches of the Ashley Creek
drainage basin.

Construction features of the Vernal unit include the Stanaker Dam
and Reservoir to regulate Ashley Creek flows, the Fort Thornburgh Diver-
sion Dam on Ashley Creek and the Stanaker Feeder Canal to divert water to
the reservoir, the Stanaker Service Canal to deliver water to project
lands, the water saving pipe system, and drainage facilities. The Stanaker
Service and Feeder Canals will be 12 and 3 miles in length respectively.

Population
According to the Bureau of the Census, the population in the unit

ares was 6,840 in 1950. Vernal and Maeser, with 1950 populations of 2,845
and 645 respectively, are the only incorporated communities in this area.
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The population of Uintah County, which encompasses the entire unit area,
was 10,300 in 1950, 9,898 in 1940, and 9,035 in 1930. The overall iucrease
of 1,265 between 1930 and 1950 is an illustration of the previous growth
trend. An accelerated growth will undoubtedly be encountered following
completion of the Vernal unit.

Public Health Considerations

Public Water Supplies

In the Ashley Valley area of the Uinta Basin; public water supplies
are limited to the communities of Vernal and Maeser. Water from the
municipal systems is also supplied to some of the populated areas beyond
the city limits, including the rural community of Naples which is supplied
from the Vernal system. The Ashley Ward area, which adjoins Vernal on
the northern boundary, also has been negotiating with the city to obtain
water from the Vernal system. Estimates indicate that approximately 80
percent of the residents in the unit area are served by existing water
supply systems. -

Ashley Springs, located adjacent to Ashley Creek about 9 miles north
of Vernal, is the common source of water supply for Vernal, Maeser, and
Naples. The water is conveyed by & 12 inch steel pipeline from the springs
to the head of Ashley Valley where the water is chlorinated continuously
in accordance with the requirements of the State Department of Health.
After leaving the chlorination plant the water flows into a structure
where it is diverted to the Vernal and Maeser distribution systems through
two separate pipelines. Estimates indicate that water consumption in the
areas served by the Vernal, Maeser, and Naples systems in 1955, amounted
to 1,460 acre-feet. This amounts to an average of 224 gallons per capita
per day, based on the 1955 population of 5,820 served by these systeus.

Since the water rights established by Vernal, Maseser, and Naples are
inadequate to supply the demand for municipal purposes during years of low
flow in Ashley Creek, additional water is needed to meet existing and
future requirements. It has been estimated that a future population of
12,000 by 1980 in the combined areas served by the municipal water systems
would require about 1,500 acre-feet of additional water annually for domes-
tic purposes. ~The Vernal unit has been planned to make this emount of
water available from a portion of the Ashley Creek Spring supply, currently
used for irrigation purposes, in exchange for storage water from Stanaker
Reservoir.

Private Water Supplies

Approximately ‘20 percent of the residents in the unit area, beyond
reach of existing public water supply systems, rely on private water
supplies or water transported from adjoining communities for domestic

no
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purposes. -According to the State Department of Health, about 50 percent

of the homes in the area are supplied with water which is transported from
the municipal systems and stored in cisterns for subsequent use. Most of
the remaining supplies are obtained from shallow or deep wells which are
generally undesirable as to quality and undependable as to quantity.  Exper-
ience indicates that many of the deep wells are highly mineralized, and
therefore, unsuitable for domestic purposes. ' The practice of hauling water
from adjoining communities for domestic. purposes is unsatisfactory from
both an economic and sanitary standpoint, due to the cost involved and the
fact that the water is frequently contaminated during handling.

Available information indicates that it is generally impractical to
develop individual water supplies for domestic purposes in the project
airea. - This problem can be solved and existing health hazards eliminated,
by installing facilities that will provide the area with a safe and ade-
quate water supply for domestic purposes. The most practical method of
solving the problem involves: (1) extending the Vernal and Maeser water
supply systems, or (2) by connecting the rural homes to the proposed
Vernal unit water savingspipe system. A combination of both plans may
be the most practical solution of the problen.

The water savingspipe system referred to in item 2, will be con-
structed and extended down both sides of the valley to serve stock water
to the rural portions of the unit area during the nonirrigation season.
This pipeline will divert water from the Vernal and Maeser supply line
about 5 miles below its source at Ashley Springs. The pipeline is planned
to save a substantial amount of water for diversion to Stanaker Eeservoir
by eliminating the comparatively heavy losses in the unlined canals and
ditches serving the rural areas with stockwater during the nonirrigation
season. Stockwater requirements during the irrigation season will be met
from irrigation diversions.

If the rural residents become interested in obtaining water Tor
domestic purposes from the proposed water savings plpe system, the local
Conservancy District should carry on negotiations for the installation
of service connections that will provide water from this. system. TImple-
mentation of this plan will require provision of sufficient funds by the
District to finance the installation of the service.connections, If this
plan is sadopted, disinfection of the water near the source will be essen-
tial to meet the drinking water standards.

Public and Industrial Waste Disposal

Vernal is the only community in the unit area with a public sewerage
system, - Sewage is discharged from the system at three outlets, and follow-
ing inadequate treatment at one point by means of a septic tank, the sewage
and septic tank effluent flows in open drains to Ashley Creek which serves
as & source of supply for irrigation purposes further downstream. Pollu-
tion of Ashley Creek from this source will be eliminated when the Vernal
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treatment plant, currently under construction and scheduled for comple=-
tion in 1957, is placed in operation. Complete treatment followed by
chlorination of the final effluent was required by the State Department
of Health in order to meet irrigation water requirements recently estab-
lished by the State Water Pollution Control Board.  Industrial wastes
were not encountered in sufficient volume in 1957 to create a problem
in the unit area.

The anticipated population increase in some of the unsewered communi -
ties in the unit area will undoubtedly necessitate the installation of
sewerage systeme and adequate sewage treatment to eliminate the bealth
hazards associated with the use of private sewage disposal systems in
urban areas.

Private Sewage Disposal

A major factor influencing the health of individuals where public
sewers are not available is the proper disposal of human wastes. ~ This
problem will become more acute in.the unsewered communities as the popula-
tion increases.

Available information indicates that most of the homes in the rural
areas are provided with modern plumbing that discharges to septic tank
systems or cesspools. - Good subscil drainage is encountered in the unit
lands bordering the hills surrounding the valley where relatively deep
soils overlie gravel deposits. Where the slopes are flatter and the
soils are heavier in texture, a high ground water table is usually
encountered during the irrigation season, thus making the disposal of
septic tank effluent more difficult. The proposed installation of under-
drains as planned to reclaim some of the project land for irrigation
purposes will lower the ground water table in the bottom lands, thus
improving conditions for the disposal of septic tank effluent by means
of sub-gsurface disposal. Although the majority of individual sewage
disposal systems are provided with sub-surface disposal fields, some of
the septic tanks discharge direct to the ground surface or adjoining
irrigation ditches. The pollution of irrigation water from this source
creates ‘a health hazard to both cattle and humans when the water is used
for stock watering and gardening. Appropriate action should be taken by
the local health authorities to eliminate this source of pollution,

Recreational Developments.--Attractive recreational areas have been
set aside for public use in Ashley National Forest which is located within
30 to 40 miles of population centers in the valley. These facilities
include ‘campgrounds, picnic areas, organization camps, hotels and resorts,
summer home sites, wilderness areas, and other forest areas. During 1955,
a total of 158,120 visitors used the facilities in Ashley National Forest.
The development, construction, operation, and maintenance of these facili-
ties are under the overall administration of -the Forest Service.
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Stanaker Reservoir, which will fluctuate between a surface area of
850 and 260 acres, will provide limited opportunities for recreational
development. According to the National Park Service, recreational devel-
opment on Stanaker Reservoir should be limited to daytime use and the
plan should include individual picnic areas and facilities for boating
and fishing.

Development of recreational facilities in the vicinity of a proposed
impoundment mey create public health problems if sanitary requirements
are not enforced. In addition to the possible effects of these installa-
tions on the use of impounded water for irrigation purposes, the problem
of providing adequate and safe sanitary facilities for the public at
recreational areas is important from a public health standpoint. Proper
design, construction, operation, and maintenance of recreational facili-
ties are essential, both for the protection of visitors and for maximum
benefit of subsequent water users. Sanitary requirements of the State
and local health departments should be enforced to solve the public
health problems involved.

Construction Phase of Project

Limited public health services are available in the project area
from the Vernal District Office of the Utah State Department of Health.

The construction features required to complete the Vernal Unit will
involve the influx of a large number of construction workers. Since the
major features of the Vernal Unit are located within 4 miles of Vernal,
guarters will undoubtedly be available in the community for some of the
construction workers and their families. TIf & separate construction
camp is considered essential, it should be located in or adjacent to the
community where public services and utilities are available. This
arrangement would solve many of the public health problems associated
with the operation of a construction camp where public utilities are not
accessible., If the construction camp is located beyond reach of local
facilities, the problems which may be encountered will include adeguate
housing, development of a safe and adequate water supply, proper sewage
and refuse disposal, insect and rodent control, and proper operation and
maintenance of facilities. A sanitary survey of the proposed cgmp by
the State or local health authorities would be of considerable value in
revealing public health problems that may be encountered during the con-
struction phase of the project.

Mosquito Field Investigations

During the field reconnaissance of the Vernal area in July 1956,
adult and larval mosquitoes were collected in the vicinity of the pro-
posed Stanaker Reservoir and at several locations near Vernal, Naples,
and Jensen. Observations were also made on the type and extent of
mosquito producing habitats within the area of the proposed Vernal unit.




PUBLIC HEALTH SERVICE REPORT

Mosquito species in the area.--A total of 101 larval and 8 adult
mosquitoes were collected during the field reconnaissance. Larvae of
Culex tarsalis, the primary vector of encephalitis, were collected from
g number of seeps and roadside ditches in the Vernal area and were found
in large numbers in seepage pools near the proposed Stansker Dam site.
Larvae of Aedes dorsalis were also numerous in these seepage pools.
Larvae of Anopheles freeborni, the Western malaria mosquito, and Culiseta
incidens were present in small numbers in several of the roadside ditches
and seepage pools.

Females of A. dorsalis and Aedes vexans were taken in a number of
biting collections in the vicinity of the proposed Stanaker Dam site.
A. dorsalis and Aedes campestris were especially annoying in the lower
valley areas near Vernal and Jensen., In light trap collections at Naples
and Jensen on the night of July 11, C. tarsalis comprised 29 of the 55
adult mosquitoes taken.

Mosquito~borne disease and pest problems.--Encephalitis is the vector-
borne disease of most concern in the area. Records show that there were
outbreaks of equine encephalitis in Uintah County during 1941 and 1952
when the incidence of encephalitis was in excess of 5 cases per 1,000
horses. Since encephalitis virus is active in the area and C. tarsalis,
the primary encephalitis vector is prevalent, future outbresks of the
disease may occur among humans and horses.

Anopheles freeborni.--The western malaria mosquito is also prevalent
in the area, but malaria has not been a problem.

Several species of Aedes mosquitoes are serious pests.in Ashley Valley.
These pest mosquitoes seriously interfere with farming and harvesting
operations, greatly inhibit healthful outdoor activities, and may create
public health problems not involving the transmission of specific diseases.
For most people, mosquito bites cause irvitation and itching. The aller-
gicreactions and secondary infections from bites may require medical
attention and sometimes hospitalization.

Factors influencing mosquito production.--During the field reconnais-
sance the following mosquito sources were noted: seepage areas, residual
water in depressions on native pasture land, ponded water at the lower
end of irrigated fields, and waste irrigation water in borrow pits and
roadside ditches.  The major mosquito producing areas are largely the
result of seepage caused by leakage from canals and laterals, combined
with deep percolation and poor irrigation practices, such as excessive
application of irrigation water during the spring and early summer months,
improper land preparation, and inadequate  drainage systems for disposal
of ‘natural surface runoff and waste irrigation water. In addition,
depressions along Ashley Creek are flooded during the spring runoff and
provide favorable mosquito breeding habitats.
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Anticipated effects of the Vernal unit on vector problems.,--Storaje
of Ashley Creek water in the Stanaker Reservoir should be of benefit to
mosquito control since it will reduce flooding of cultivated lands and
bottom land areas during the spring season. With a more constant supply
of irrigation water there should be increased irrigation efficiency and
improved drainage conditions in the ‘area vhich also should be of benefit
to mosdquito control.

No eignificant mosquito production would be expected where the reser-
voir has a steep shore line or where the water level recedes from the
vegetated shore line during the summer. Production of mosquitoes may
occur if shallow vegetated areas develop along the margin of the reservoir.

Mosquito production would not be expected to result from the canal
and lateral systems unless seepage develops, in which case extensive
mosquito production may occur. The increase in irrigation supply and
development of additional irrigated lands may result in increased mos-
quito production unless adequate preventive mesasures are provided in
the construction, operation, and maintenance of the project.

SUMMARY AND CONCLUSIONS

1. The water rights acquired by the communities in the unit area are
inadequate to provide sufficient water for existing and future municipal
needs.

2. Proper development, treatment, and utilization of water to be made
available from the Vernal unit will benefit many communities and residents
of Ashley Valley.

3. The provision of adequate and safe water supplies, especially in the
rural areas where they are urgently needed to replace inadequate private
supplies, will eliminate the health hazards associated with the use of
unsafe water for domestic purposes.

L, The discharge of untreated sewage to Ashley Creek from the Vernal
severage system creates a health hazard which will be eliminated when
the sewage treatment plant currently under construction is completed and
operating.

5. An undetermined number of individual ‘sewage disposal systems dis-
charge directly to the ground surface or adjoining irrigation ditches,
thus contributing +o the pollution of irrigation water.

6. The installation of underdrains in the low lying areas of the Vernal
unit will improve operating conditions for private sewage disposal
systems. ~
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T. Stanaker Reservoir will provide limited opportunities for recreational
development for possible picnicking, boating, and fishing.

8. Significant numbers of rest and disease vector mosquitoes, including
the species that transmits encephalitis, are present in the unit area.
The production of these mosquitoes will undoubtedly increase unless
appropriate prevention and control measures are provided.

9. The major existing mosquito sources are largely the result of seep-
age from irrigation conveyance systems and other ponded water areas
created by poor irrigation and drainage practices employed by irrigation
farmers.

10. Storage of Ashley Creek water in Stanaker Reservoir should be of
benefit to mosquito control sinece it will supply a constant supply of
irrigation water that will reduce flooding of cultivated and bottom land
areas during the spring season.

1l. Mosquito control should benefit by the drainage that will be pro-
vided in the low-lying areas.

Recommendations

I. - General

1. An effort should be made to provide rural residents with a
satisfactory source of domestic water (a) by extending the Vernal
and Meeser water supply sytems or (b) by providing service connec-
tions from the water savings pipe system.

2. The Vernal Sewage Treatment plant should be placed in operation
as soon as possible in order to improve the quality of irrigation
water in Ashley Creek.

3. Appropriate action should be taken by the local health authori-
ties to eliminate all sources of pollution from private sewage
disposal systems in the unit area,

L, A sanitary survey of the proposed construction camp should be
made to eliminate possible health hazards.

5. The Utah State Department of Health should be kept currently
informed regarding any changes in plans and any proposed construc-
tion schedules so that guidance and consultation may be provided
on public health problems associated with the Vernal unit.
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II. Mosquito Control

In order to prevent or minimize mosquito problems, it is recommended
that the following basic principles and practices be adhered to in the
design, construction, operation, and maintenance of the unit. The follow-
ing principles apply to mosquito problem areas within l% miles of urban
population centers, rural population groups,or recreational areas.

Stanaker Reservolr

Prior to impoundage, the reservoir basin should be properly prepared
in order to prevent or minimize the development of mosquito breeding
habitats during post-impoundment period and in order to realize maximum
mosquito control from water level management.

1. All trees, brush, logs, or other materials below the minimum normal
summer pool elevation which might float or collect flotage and drift
should be removed.

2. The normal summer fluctuation zone should be cleared completely,
except for isolated trees or small vegetation on abrupt shore lines
exposed to wave action.

3. < After the reservoir has been impounded, vegetative growth should be
renmoved periodically from flat protected areas in the normal sunmer
fluctuation zone.

k. Borrow areas should be located where they will be permanently inun-
dated, if possible., Drainage should be provided for all borrow
areas located in the fluctuation zone or outside the reservoir
basin.

5. Adequate drainage should be provided for seepage areas below dam
or back of dikes.

6. Drainage should be provided for all depressions, sloughs, and
marshes in the fluctuation zone so that they will drain or fluc-
tuate with the main reservoir.

Irrigation Canals and Laterals

1. Lining or other satisfactory seepage control measures should be
provided for all sections of canals and laterals located in porous
material to prevent excessive leakage which would result in water
logged and seeped lands.

2. Maintain grade and provide facilities for the removal of residual
water when the canals and laterals. and their appurtenances are not
in use.
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3. Install underdrains,  culverts, etc., on grade to assure complete
drainage.

4. 1Install drains on the high side of canals to prevent ponding of
surface runoff.

5. Provide for the removal of vegetation, debris, and flotage, and
for- other necessary maintenance to assure free flows.

Irrigated Lands

The production of encephalitis and other pestiferous mosquitoes is
frequently a by-product of poor irrigation and drainage practices employed
by irrigation famers. These same practices also cause serious damage to
agricultural lands, excessive loss of water, and a great reduction in
crop.ylelds. -Irrigation farmers should be encouraged to employ the
following basic principles and practices that will be of mutual benefit
to agriculture and mosquito control. :

1. “Avoid application of water to lands having unsuitable soil, topo-
graphic or drainage characteristics.

2. Employ field layouts and irrigation methods that fit land, crops,
and water supply.

5. Prepare fields so that water can be applied with maximum efficiency.
L, Avoid application of water in excess of crop demands.

5. Avoid the practice of allowing livestock to run on pastures and
waterways when the soil is too wet.

‘6. Install drains to insure adequate removal and disposal of waste
water and natural runoff from all lands on the farm.

7. Provide adeguate meintenance to assure free flows in all drains.

Main Surface Drainage System

1. Provide an overzll drainage system for removal of waste water. and
natural runoff from all irrigated farms and to remove seepage water.

2. Make provision to prevent ponding of water in floodways and
natural channels that are utilized for the disposal of excess
irrigation water and natural surface runoff.

3. Make provision for additional construction of drains to meet
actual needs as they develop.
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L, Provide for the removal of vegetation, debris, silt, and flotage
and for other necessary maintenance to insure free flows.

In any situation where preventive measures cannot be utilized, full
provision should be made for chemical measures to control mosquito pro-
duction or other supplemental measures to protect people from adult
mosguitoes.
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General Description

The Vernal unit of the Central Utah Project is located on Ashley Creek--a
tributary of the Green River-—~in Uintah County, northeastern Utah. Lands
in the unit area range in elevation from 4,700 feet to 5,700 feet. The
climate is arid with an average annual precipitation of 8.5 inches and an
average frost-free season of 119 days. Irrigation is essential to success-
ful crop production and has been practiced since 1873, General farming is
the major industry of the unit area.

Evaluation of Ixpected Direct Agricultural Benefits

Procedures and Sources of Information

This report is based on available field data, published reports, and the
combined judgment of agricultural technicians familiar with the unit area,
its agricultural problems, and conditions.

Preliminary reports, land classification mpas and field sheets, farm
schedules, and other data collected by the Bureau of Reclamation were made
available and have been used to acquaint technicians with present condi-
tions and proposed developments,

As limited time would permit, soil surveys, field investigations, engineer-
ing surveys, crop yield determinations, and irrigation water investiga-
tions were made by members of the Department of Agriculture Field Party and
by local representatives of the Forest Service, Soil Conservation Service,
Agricultural Research Service, and Bureau of Reclamation. These studies
were made in portions of the unit area where available information did not
give an adequate sample. In addition, assistance from representatives of
the Utah Cooperative Extension Service, Utah Agricultural Experiment Sta~-
tion, Utah State Forester, Utah Water and Power Board, Farmers Home Admin-
istration, Agricultural Stabilization and Conservation Committees, Bureau
of Land Management, Bureau of Indian Affairs, and others have been valuable
in preparing the report.

Soils

The Soil Conservation Service, cooperating with the Uintah Basin Soil Con-
servation District, has supplied detailed soil survey information for the
Vernal unit area. Useful references used in this survey include Bureau of
Reclamation Land Classification Field Sheets and the Soil Survey Report of
Ashley Valley., Detailed farm surveys on 9,624 acres were available but an
additional 1,200 acres were surveyed to insure adequate consideration of
all soil types and land conditions throughout the unit area. The total

of 10,824 acres surveyed represents a 28 percent sample of the 38,439 acres,
which is the total acreage of the Vernal unit area.
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From this detailed soil survey sample, soils were grouped according to
the USDA Land Capability classes. The acreages of these land capability
classes were then compared with acreages in the Bureau of Reclamation
land classes.

Based on this comparison, it is concluded that:

The 14,114 acres for which the Bureau of Reclamation plans to supply addi-
tional irrigation water are suitable for long-continued cultivation under
irrigation.

Classes IT and III include an additional 13,310 acres which have correct-
able limitations. The majority of this acreage is affected by water table
alone or in combination with salinity and uneven topography. In addition,
a small acreage is affected by limitations of stoniness and alkalinity.
With these limitations removed and irrigation water available, these lands
would be suitable for continuous cultivation under average management.
Additional investigations would determine treatment and management required
for development.

There are approximately 1,74L acres of land suitable for irrigated pasture
and occasional cultivation with proper land treatment if additional irri-
gation water were made available.

Land Improvement

Present ditch systems and land preparation for irrigation are much below
the standard which will enable farmers to use water most efficiently,
obtain high crop yields, and obtain maximum benefits from the improved
water supply which the unit will make available. The economic analysis
of anticipated returns for this unit has been based largely on increased
crop yields expected with the improved water supply. No allowance has
been made for increased crop yields which might be obtained, except for
minor improvements in present irrigation practices.

The financial advantages of improvements in land and more efficient water
management on the farm have been so well demonstrated in other similar
locations that this report would be incomplete without mentioning them.

The cost of irrigation improvements, which would raise the unit area land
to a high practical level of productivity, will average from about $75
per acre for Class 1 land to about $100 per acre for Class 3 land.

Irrigation Requirement

Sufficient basic data regarding irrigation requirements in the Vernal unit
are available from past detailed studies by the Utah State Agricultural
College, Utah State Engineer, and the United States Department of Agri-
culture. No additional field work on this subject was necessary.

During spring snowmelt Ashley Creek usually carries more water than is needed
at that time for the irrigated lands in the valley. ILater in the summer

2
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streem flow is usually much below the irrigetion demand. This condition has
led to excessive lrrigation in the spring in an ineffective effort to.store
water in the soil for use late in the season. Irrigation water from canals,
which do not have a full season water supply, is customarily over applied
to all crops in the early months and in later months, primarily to the corn
crop. This practice has caused alfalfa and irrigated pastures to suffer
from the lack of water.

Some of the irrigation companies have old water rights and enjoy virtually
a full year-long water supply while most irrigation companies have varying
degrees of water shortage nearly every year. This makes the use of past
diversion records valueless in studying the amount of water actually needed
to produce high crop yields,

In making the survey all cooperating agencies agreed that the determination
of irrigation water reguirements by the Blaney-Criddle method, modified by
field investigation, was satisfactory for this unit. This produced esti-
mated consumptive use of irrigation water as shown in the following table.

Consumptive irrigation water requirements for Vernal unit area

:Per-:: Consumptive use  :: 1/ :Net seasonal
ccent: :Frost-: Pre & post:Total::Effect. :consumptive
Crop : of :: free ; frost-freeisea~ ::Precipi- : use
sarea: iperiod: period :sonal::tation srequirements
- i e e - Tnches = = = = = = = « = = = =
Alfalfa s 37:: 21: L 2 252 3 : 22
Pastgye ¢ 263 19: L ¢ 23 311 3 : 20
Corn s 9 19: - : 193 2 : 17
Small grain : 28:: 17: 1 : 18 :: 1 : 17
Average = @ 100;:: -3 - -t - : 202/

1/ Based on Bureau of Reclamationfs formula of 90 percent of average
seasonal precipitation for the 10 lowest growing seasons.

2/ Values permit maturity of corn. Predominant production in valley is
for silage which would require lesser amounts of water.

3/ Weighted average for valley.

Management of water on the farm is now rather inefficient. With an ade-
quate supply of late-season water in most years available as a result of
the proposed development and with increased educational and technical
assistance available to water users, it is reasonable to assume that an
average irrigation efficiency of 55 percent can be obtained. Based on the
probable crop distribution shown in the above table and an average irri-
gation efficiency of 55 percent, average annual water requirements at the
farm headgate will approximate 36.5 inches per acre. Actually, unit lands




DEPARTMENT OF AGRICULTURE REPORT

protably will receive no more water in total during the year than they do
under present conditions but regulation of the stream flow by seasonal
storage in Stanaker Reservoir will reduce the diversion from Ashley Creek
in the spring and furnish this salvaged water when most needed late in the
season.

Based on historical records of Ashley Creek, the proposed development is
designed to deliver a full water supply in years of average water yield
with shortages averaging about 15 percent in years of below-normal runoff.
Infrequently there may be periods of one to three years when stream flow
is s0 low that the water supply will be 40 percent of irrigation require-
ments averaged for the entire Vernal unit.

Projected Agricultural Economy

Information concerning present agriculture in the Vernal unit was obtained
by the Field Party on 30 farms and by the Bureau of Reclamation on 57 farmse.
These records gave a picture of present agriculture in the Vernal unit area.
Additional information was supplied by other local, state, and federal
agencies,

Although the size of farms in the Vernal unit averages about 120 acres,
most farms are smaller and much of the irrigated land is wet pastures and
native hay meadows. The majority of the 300 farmers market their crops
through dairy products, beef cattle, or sheep., There are about 100 dairy
enterprises. Eighty-four cattle and sheep operators graze their stock
during the spring, summer, and fall months on the Ashley National Forest
and on other federal range administered by the Bureau of Land Management.
They use the irrigated land in the wvalley chiefly as a winter feed base,

The average length of the frost-free season--119 days--restricts irrigated
crops to comparatively short-season crops. An estimated projection of
land in crops would be alfalfa, 37 percent; native hay meadows and irri-
gated pastures, 26 percent; small grains, 28 percent; and corn silage,

S percent.

During the summer, when stream flow is low, available irrigation water is
used first to mature corn silage, then small grains. Alfalfa and irri-
gated pastures suffer most with the present short water supply and probably
will show the greatest increase in production when late-season water

is provided, Water supply is the chief single factor controlling produc-
tivity of irrigated lands. A few farmers use commercial fertilizer effec-
tively but the practice is not common. Increased use of fertilizer,
improved water management on the farm, and generally better management of
the land and crops can be expected when an adequate late-summer water
supply is provided.

The projected agricultural incomes are based on projected prices released
by the United States Department of Agriculture in 1956. Three types of
farms have been selected as the basis of income analysis. These types are
Grade-A dairy, Grade-C dairy, and beef cattle,

L
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The irrigable land in the projected budgets ranges from 80 to 160 acres.

The weighted average acreages for the three land classes are 90, 112, and
151 acres with size increasing as soil production capacity decreases. On
the basis of 14,114 acres of irrigable land in the project area, the average
projected size is 116 acres, including farmstead and other noncropland in
farms.

Net farm incomes for three yield levels are estimated at $4,069, $4,175,
and $3,125 per farm. The average for all farms is $3,850. These amounts
would be available for family living expenses, savings, and payment of
water charges, including operation and maintenance.

Projected Additional Returns

With the additional water that the development would provide, the average
net farm income from all land should be well over $5,000 per farm. After
allocating interest on the farm investment and land improvements, an average
of $3,850 remains to compensate for operator and family labor and for invest-
ment in irrigation water, imcluding annual operation and maintenance costse

Estimates of increased incomes have been made for three types and sizes of
farms. The three budgets are Grade-A dairy, Grade-C dairy, and beef cattle.
They are viewed as representing several kinds and variations in soils, farm
types, and sizes of farms. '

The estimated increases in net income with additional water are $14.91 per
acre of productive land for the Grade-A dairy, $9.50 per acre for the Grade-
C dairy, and $10.42 per acre for the beef cattle budget. An estimated
weighted average for the three budgets is $11.85 per acre of cropland.
Increased O & M costs are included in these averages.

At the present time, it is estimated that additional water would be supplied
by the Vernal unit to about 13,500 acres of productive cropland. This acre-
age is net above farmsteads, ditches, and other noncropland estimated at
about 5 percent of the total irrigable’acreage. Application of §11.85 per
acre to the total productive land shows an annual increase in agricultural
income of about $160,000 for the Vernal unit.

Tmpacts of the Vernal Unit Area Upon the Administration
Management, and Use of the Ashley National Forest

A survey has been made by the Forest Service to determine the effects of
proposed construction and operation upon the services and facilities now
provided to public users of the Ashley National Forest. Effect upon pre-
sent and anticipated future uses of timber, forage, recreational, and
wildlife resources of the forest were also studied. So far as can now be
foreseen, the Vernal unit will not impair existing services or anticipated
future services and facilities on the Ashley National Forest. Future uses
of the resources provided by the forest will not be materially influenced
by unit construction and operation.
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Development of the Stanaker Reservoir and appurtenant structures is
expected to create a demand for recreational use and may provide fishing
opportunities., Any facilities provided for such uses as a part of the

unit construction presumably will be administered and operated by state

or local agencies. Their construction and operation will have very limited
effect upon use and management of the national forest land.

Relationship of Watershed Conditions to the Vernal Unit Area

An appraisal was made of the extent to which conditions in the watershed
above the proposed development, including the Stanaker Reservoir, might
influence the success of the unit. Generally, vegetative cover and ero-
sion conditions in the watershed are poor. Summer storms and spring
snowmelt runoff cause some floodwater and sediment damage to agricultural
lands and facilities., Heavy storms have occurred infrequently so that
dama.ges originating in the upper watershed area have not been as serious
as watershed conditions might permit.

Land administering agencies, such as the Forest Service, Bureau of Land
Management, State of Utah, and private land-owners, should orient their
regular and special programs to restore and maintain a good cover of vege-
tation so that runoff will be retarded and erosion and the movement of
sediment from watershed lands will be reduced. In time improved watershed
management of all lands can reduce the present volume of damages. The
floodwater and sediment damages, which now plague the irrigated lands,
will continue to trouble the Vernal unit area to some extent.

It does not appear necessary to install any remedial measures in the upper
portion of the watershed other than those which are normally a part of the
regular programs of land-administering agencies. However, as administrators
of federal lands and owners of private watershed lands improve present con-
ditions and reduce the occurrence of damaging floods and erosion, unit main-
tenance costs will be reduced and operations will become less difficult.
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