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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.

AUl2SOP.IZED: Initial phase of the Central Utah project, including the
Vernal unit, authorized as a participating project with
the Colorado Paver Storage project by the Act of April 11,
1956 (70 Stat. 105).

PLAN

Through storage regulation and water exchanges, the Vernal unit
will provide supplemental irrigation water for l4,781 acres of
land and. 1,500 acre-feet of water annually 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 Toe 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 S-tanaker 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 constructed, 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 Stevart Lake State Refuge. Repayment
of reimbursable construction costs will be completed, in 50 years,

following a 5-year development perLod. Irrigation costs that are
beyond the repayment ability of the irrigators will be paid from
the Upper Colorado River Basin Fund.
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CONSTRUCTION COSTS 1/$6,874,000

Stanaker Dam and Reservoir . • • • $5,870,000
Ft. Thornburgh Diversion Dam . . . 200,000

Staaaker Service Canal ...... 1,060,000
Stanaker Feeder Canal ...... 570,000
Water Savings pipe system .... 5^0,000

Stanaker Canal laterals. ..... kO, 000
Vernal area drainage system . . . 675s000

Recreation ............ 92,000

Fish and wildlife ........ 27,000

I/ Estimated at January 1957 prices.

BEIIEFITS, ALLOCATIONS, AND RSPA-SMENT

Allcca-fcions_( tentative^

Benefits Cons-cruetion Annual

Unit purpose • annual) ^ ccs+.s 0,M.& B. costs
frHg^-bion'7 ..... '^5^00 IT^^'^OOO $12,700
Municipal water ... 25,800 \2/6i9,oo0 1,800
Recreabicn ...... l4,200 i/92,000 7,100

-!••

Fish and wildlife . . 15,600 _ 5/27,000 1,200
_Total. ...... 505,100 2/6,692^000 227800

I/ $1,500,000 will be repaid by Vernal unit irrigators
through the Upper Colorado River Basin Fund and the renaaiaiag
$4,65^,000 will be paid from other revenues in the basin fund
apportioned to Utah.

2, Includes $18,000 in interest during construction.
5, Nonreinfoursable

Average annual water costs per acre-foot

Construction O.M.&R.
repayment cos-fcB

Irrigation water ........ ^1.65 $0770
Mtinicipal water . . ., . .... I/ 1.20

1/~ Municipal water payment will increase from $12.00 per
acre-foot during first 10 years to $22.15 during last 10 years
of 50-year repayment period.

EENEFIT-COST RATIO 1.44 -fco 1

REPAYMENT ORGANIZATION

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

Irrigable area furnished supplementel water Acre^s
Class Jl~ . . ....... ...7. ... . . . . . . . 372%

Class g.......... ............... 5,557

Class 5....... .................. 5,801

Unclassified (to%i site). ................ __ 557

Total ....'................. l?i7TBI

Elevation of farm lands (avg. feet mel) ......... 5,500
Frost-free period, (avg, days anau&lly). ......... 119
Effective precipitation (avg. inches annually). ..... 5

Diversion requirenent (avg. ac.-ft. annually). ..... 51.1700
Increase in watsr supply (avg. ac.-ft. annually). .... 18,000
Increased ctepletion of Colorado River

from unit operation (avg. ac.-ft. aanually) ...... 11,800

UNIT WBB3

S-ban&ker Brm

Located on off stream Staoaker Draw, 5.5 miles north of Vernal.
Type ... .................. rolled earth-fill

Height above ground .................. l4o ft.

Height' above foundati6n ..;-............. 1^5 ft.

Volume of embankment. ............ 1,820,000 cu. yds.

Spillway capacity ............... (emergency only)
Outlet capacity (at res. elev. 5,472) ....... 500 sec.-ft.

Btanaker Reservoir

Elevation at norms.1 water

surface (57,5o0 ac«-ft.). ............. 5,516.2 ft.

Active storage capacity ............. 55^200 ac.-ft.

Inactive storage capacity ............ 4^ $50 ac.-ft.

Total storage capacity. ............. 57,560 ac.-ft.

Reservoir surcharge capacity above
normal watsr surface elevation. ........ 2,170 ac.-ft.

Stanaker Feeder Canal
Length. ........................ 5.1 miles

Capacity. *..•............«•... 400 sec.-ft.

Stanaker Service Canal
Length. ..... . . . ............... 11.8 miles

Capacity at head. ................. 500 sec.-ft.

Water Savings Pipe System
Length. ....................... IT.5 miles

Capacity at head. ............... 289 @el' yer win.
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HYDROLOGY

Ashley Creek at "Sign of the Maine" gage
Drainage area. .................. 24l sq.. mi.

Period of record ................... 1940-56

Average runoff, 1940-56 ............ 92,800 ac.-ft.
Maximum annual runoff. ............ 142,500 ac.-ft.

Minimum annual runoff. ............ 52,400 ac.-ft.

Maximum daily discharge of record. ...... 2,650 sec.-ft.
Minimum daily discharge of record. ........ l4 sec.-ft.
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FOBEWOBD

This report presents the results of definite plan studies of the
Vernal unit of the initial phase of the Central Utah project. Construc-
tion of the initial phase as a participating project in the liroad. plan
for the Colorado River Storage project was authorized by the Act of
April 11, 1956 (TO Stat. 105). By the same act four units of the Colo-
rado River Storage project and ten other participating pp-ojects were
authorized. These authorizations were an important step touard. the fur-
ther development of the water allocated to the five Slates 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 segaent 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,
Maeser, 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.

Ibe Uintah Water Conservancy District has been organized for the
purpose of contracting with the Federal Goveromen-b for construction of
the Veraal 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 aMli-by 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
Biver Basin Fuad.

The preparation 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 whic& 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
phase as a whole, this report will by reference be made a part thereof
and the Vernal unit will be included in all initial phase sumaations.



CHAPTER I

GENERAL DISCUSSIONS

Natural Setting

Location and physical features

The Vernal yni-b area is located in the northeastern corner of Ubab*

It. comprises the northern and central portions of A&hley Valley in the
UAnta Basin and. is approximately centered by the tovn of Vernal. It is
bordered by the Uiata Moun-fcains on the norbh, a low Eiesa 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 lody of irri-
gated land. The southern portion of Ashley Valley not considered a part
of the unit area is 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 is a tributary of the Colorado River. The main
tributary of Ashley Creek is Dry Fork Creek, Both Ashley and Dry Fork
Creeks rise in small glacial lakes at the base 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 Uinta Range
and converge about 5 miles northwest of Vernal. From this point Ashley
Creek flows 20 miles in a southeasterly direction to its confluence with
the Green River.

Heavy stands of timber interspersed with flat grassy parks and gla-
cial lakes are characteristic of the upper reaches of the Ashley Creek
drainage basin. Qageb'r1-^. and. juniper cover the lower hills. As part
of the Ashley National Forest, the watershed area is administered by -the
Forest Service and is well preserved.

Lands in the unit area range in elevation from 4,700 feet in the
southern 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 T?y rather wide extremes in
temperature and preciplta-fcion. Ordinarily svssa.er 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 105° F. and -58° P., respectively. The mean

annual temperature is 44° 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.

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

Precipitation averages 8.52 inches annually but varies widely from
year to year. Variations are 171 to 55 percent of normal. Simmer 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 Heather Bureau station has been maintained at Vernal since l89il-.
Climatic data for this station are tabulated below.

Summary of climatic records at Vemal (189^-1955)

Month
January
February
March
April
May
June
July
August
September
October
November
December

Annual

Precipitation

Average
-0^55-

.49

.69

.91
•T?
.68
.55
.82
.84
.97
•57
.68

S752~

Yearly
maximum

(1941)
~0^~

.50

.62
1.96

.TO
1.22
.55

2.07
2.60
5.07

.55

.67
14.78

(inches)
Yearly

minimum
(1954)
"0.58"

.22

1/T
776
.20

.47

.55

.51
0
0

1.15
.40

T7^2-

Temperature (degrees F.)
Average

~w
22
?4
b6
54
62
69
67
59
48
55
21
"w

Maximum
~w
62
75
84
90

100
105
99
?4
84
72
61

ior

Minimum
~^5-

-52
-12

5
12
^5
55
52
IT

8
-16
-52

^n.
3;, Trace

Settlement

History

Settlement of the Vernal unit area began in 1&75 when Pardon Dodds,
an Indian agent from the Uintah-Ouray Indian Agency, established a ranch
north of the present site of Maeser. In 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. Tne ten-

deacy 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 comm.u-

nity within the area. The farm population is concentrated in the rural
communities of Maeser, Naples, Glines, Ashley, and Davis.

Present estimates place the population of the unit area at Tj090.
Approximately 500 farm families reside in the area. Population "by com-

munities as reported by the Bureau of Census for 191t-0 and 1950 is shown
below.

Community
Vernal
Maeser
Naples
Glines
Ashley
Davis

Total

19^0
27119

770
620
595
725
466

57095

A marked, increase in population has resulted, since 1944 from expa.n-
sion of the oil industry in -the Bangely 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 beds constructed, to meet housing and. business

needs..

Industrial Development

Local industry

General fanning is the major industry of the Vernal unit area. Agri-
cultural development centers around livestock production and the raising

of forage crops and small grains for livestock feed. Sheep and cattle
are grazed on Federal lands in the Uinta Mountains north of the unit .
area.^;/ Although the mainstay of the area's economy, production of both
crops and livestock is limited Toy insufficient water supplies. Crop

I/ 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 Graztag Act of 1954 providing for'orderly
use of the Federal range, range lands are seriously depleted by over-

grazing and d.routh.

Several industries centered around agricultural production have
been established in the unit area. These include creameries, a flour

mill, and meat-process ing 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 Ulnta 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
attrac-fced a large amount of outside capital. A recently completed pipe-

line conveys pulverized gilsonite suspended in water to a new refinery

near Frui-fca, 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 also is mined near the

unit area.

Oil is produced, in the southern portion of Ashley Valley, as well
as in the nearby Bangely 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

local consumption. A plant is also operated at Jensen for processing
natural oil for fuel oil, asphalt paints, and road-surfacing material.

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

Public facilities

U. S. Highway 40, one of the Nation's chief transcontinental routes,

passes through Vernal and connects the town. \rith Salt Lake City, l80 miles
to the west, and Denver, 5^-0 miles to the east. Adequate roads connect

the outlying districts of -the unit area with Vernal. Frontier Airlines
provides service from Vernal to Salt Lake City and Grand Junction, Colo.
The area has no railroad facilities, -the nearest accessible rail terminals

being at Craig, Colo., 120 miles east of VernaJ, .and Heber, Utah, 150 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 Vemal by the Utah Power and Light
Company and to the surrounding area by the Moon Lake Electric Association,
a Rural Electrification Administration cooperative. The two systems are
not interconnected. Energy for the Utah Power and Light Company's system



0
\

p
-

<̂l w E
U

' f P
J

!-
'•

d
- n ff H
-

p cf & (D t -f
f H a>
.

<
< <"

3
TO

-
0 c+ H ^ 0 I p» p • H p E» p

- & +
J
.

c+ H
- b p c+ 0 c

l- v (D

i;̂ %
w ^ t; co p

-
!-

•
•

(0 4 N
o > 0
1
.

& I
-
'

(D
d

-'
<

<
;

p
. y •(

D ro • yJ <D
 .

0 0 ;H
;

c+ Q »

n n>
-

p ?
-

1-
i

.^ •
a H
-

t-
1

-

p TO
.p

*
v

H
-

ct
-

•
n

.
•E

3-

h
j-

-T
O 0 !-
'• p y !-
'• t3 ct
-

ts
-

ro ttl S3
-

h
-1 fl> 1!<
! i^ >t

3 (D h! 0 CB H

&
-

•
» 0 ;0 w •n -

0 H
- |3 ct
- Q i-
J

01 ^

n E° 0 & 01 P
-"

p
^

I
-'
-

ri
-

p pr
-

(B co Fb >-
••

•
'< fl) h! V
t-

•
H

-
•

p 6^ •-
b > (p
. ff H co ^ 0 1-

i
'r

o fD fr •
• t-
3

.
-f

f
(D TO (D H

-
•J

2l 0 H

(0 !M co H p B
!<0 c

t
- V fD ^.
\r̂t m 0 0 c+ \

-'

•^ p
-

-1
-J "^ H

-
O

q i» C
+

(p ..
p

l

,J
-^ & Cd <
-'•

-0 c+ ff TO H
-

ct
-

sn 'H ro E» p H (0 co (D I (D p ŵ 01 p
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CHAPTER i GRAND JUNCTjON, COLORADO GEmmL DISCUSSIONS

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

made by individuals or small groups of private interests. In the southern
portion of Ashley Valley the Union and Eiver 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 vicinity of the Vemal unit area, there is a big
potential for still more development. Some water, land, mineral, and.
timber resources s-till 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 a-re 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 imused. Additional oil fields also

may be fouud 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
available 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
area.

Needs of the Area

Agri culturally Ashley Valley has been an area of limited, opisorfcunity,
of depressed incomes, and relatively low standards of living. 'She 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 sligh.tly below in electric ligfat-
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 springtlme flows recede. The limited reservoir storage capac-
ity now available is far from adequate in meeting the storage 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 Verxial,
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-
mat ion as an independent project. A tentative project report dated Jan-
uary 19^9 was reviewed by various interests at the field level and their
comments 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 Central Utah project and
as such it was covered by the feasibility report of Fe'bruary 1951^ enti-
tied Central UtsJi Projestj. Ufcah,, (A Supplement to the Colorado River
Storage Projec'fc Report). This latter report was submiited to Congress
and was the basis for authorization of the Central Utah project as a
participating project with the Colorado River Storage project by the
Act of April 11, 1956.

8
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P01ENTIAL DEVELOPMENT

Unit Plan

Through storage regulation and water exchanges, the Vernal unit will
provide watar for irrigation and municipal use. It will provide an aver-
age of 18,000 acre-feet of supplemental irrigation water annually for
l4,78l acres of irrigable land in the northern and. central portions of
Ashley Valley including farm lands and some residential 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 nev recreational areas, and incid.ental 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-
trie 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-
piece map and on the map on the following page.

Excess flows of Ashley Creek will be regulated at the Staaaker Res-
ervoir that will be constructed. to a capacity of 57^560 acre-feet at an
off stream site on Staoaker Draw about 5.5 miles north of Vernal. The
water from Ashley Creek will be diverted by the Ft. Thorriburgh 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 5•I-mils long Stanaker Feeder Canal. Reservoir water
will tie released to the Stanaker Service Gaoal ead ca&veyed. south 11.8
miles to existing caaals aad ditciies that wiU be intercepted by the
service canal.

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

The municipal water will be diyerted from Ashley Spring on Ashley
Creek and will be distributed through existing facilities. Treatment
of the municipal water will be the respoasibility 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, Bock
Point, and Highline Canals and. the Island, and. Dodds ditches. Some water
also will be distributed by small canals and laterals in private ownership
in an area along Ashley Creek, known as the River Bottom area. Diversion
structures for the Back Point and Ashley Central Canals and the Island
and Dodds ditches will be included, in the Ft. Thorriburgh 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 Central Canal will be diverted by the dam for control and
measurement and then wiU be returned to the creek chaanel for rediversion
farther downstream by an existing structure. As at present theAshley
Upper and Highline Canals will divert from Ashley Creek above the diver-
sion daa. The Staaaker Service Canal will intercept and provide water to
some existing canals and. ditches, including the Ashley Central and Book
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
Btanaker Service Canal. Rehabilitation work on the existing canal systems
will be undertaken independently by the water users.

It is possi'ble 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 par-
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 IT.5 miles, will Tse 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 now serving stock water to the
rural areas during the aonirrigation season. Chlorination of water in
the Water Savings pipe system is not now plarmed. as the water is intended
Only for livestock but it could be provided through negotiation if found
desirable. Stock-water requirements during the irrigation 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 Ccaupany'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 abundance of new power is expected to be available soon

11
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from the Flaming Gorge unit of the Colorado River Storage project. Also
the Federal license for the powerplaut will expire in 1966.

With a low-elevation natural drainage area 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 S-tanaker Draw, which in
the past have not been seriously destructive. Flood control benefits
that will result from diversions from Ashley Creek to Staaaker Reservoir
are not significant.

Facilities for recreation and fish and. wildlife will be provided as
recomniended 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 as orderly arrangement for picnicking and lioating wtth 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 Befuge 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 Paris 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 mod! •
fications appear to be within the scope of the development 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 -uriit works. The estimated cost of
facilities has tieen changed as a result of laore de'bailed surveys aad
designs and of changes in construction prices.

Modifications in Water Supply

The municipal water supply for the Vernal unit resains 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 25,400 acre -
feet to 18,000 acre-feet* This decrease results largely from the fact

12
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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 available for unit development.

Modifications in Unit Acreage

The irrigable land area in the Vernal unit has been reduced, from
24,970 to l4,78l acres since the 1951 report was issued. The 5,400 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 l4,78l acres. Acreage changes have resulted prima-
rily from the reduction in the estimated available 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 quality of the return
flow water that would be available -bo 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 57^000 to 57»560 acre-feet. The outlet of the
reservoir has been raised a'bout 8 feet to serve the modified Stanaker
Service Canal. Thus the inactive storage capacity has been increased
from 5,000 acre-feet to 4,560 acre-feet and the active storage capacity
decreased, from 51<-,000 to 55,200 acre-feet.

A new feature of the Vernal ugit plan is the Water Savings pipe
system for distribution of stock water to the rural areas of Ashley
Valley during the nonirrigation 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.

15
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Facilities for recreation and fish aud wildlife propagatiou, although
contemplated in the 1951 report, were not identified. The National Park
Service has since recomnended a development for boating and picnicking.
The program for fish and wildlife includes acquisition and development
of land for upland gaaae and improvement of the Stewart Lake State Befuge.

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 $6,124,850
estimated in the 1951 report on the basis of December 19^9 prices and
with the estimate of $7,048,000 based on January 1955 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 19$4
and 1956. This amount compares with $20,770 eetimated. in the 1951 report
on the basis of 1959-44 prices and with $58,720 estimated in 1955 for
congressional committees on the basis of the l80 price level (1959=100).

Modifications in Financial Analysis

The cost allocations presented in the authorizj^Qg report were deter"
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 method.

Future modificatioas

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 -
tie 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 tbe larger water system, they could negotiate with
the Federal Government as to the extent to which it would participate in
lieu of construction of a pipe system for water only during the nonirri-
gation season.

l4
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When the Vernal unit is in operation, the quantity and quality of
return flow water can be deteriained. 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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Design and. Construction Considerations

Accessibility

All construction 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 railroad
terainals at Helser, Utah, 150 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 canps viil not be required as housing facilities for the
workerB ca,n be o'btainGd at coamunitiee near ths work ei-bes.

Construction program

A period of about 4 years will be required, for construction of the
dams and canals in the Vernal unit. An additional 5 years will be
reciuired for completion of the drains, which will not be finally designed
until after the new water is applied to the land. Construction will be
undertaken first on the Stanaker Dam with work started first on the high-
way relocation. Soon after the Stanaker Dam is underway, work will be

coamenced on the Ft. Thornburgh Diversion Earn, 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
avoid 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. Preliminary investigations also have Tseen made of embanlaaent mate -
rials for dam construction.

Unit Works

Stanaker Reservoir and Dsa

Reservoir and Dam

Stanaker Reservoir, to be constructed at an off stream site about 5.5
miles north of Vernal, will have a capacity of 57,560 acre-feet, including
55,200 acre-feet of active capacity and the ll-, 560 acre-feet of inactive

16
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capacity. No allowance is made for silt deposition as only slight amounts
of sediment are expected to accumulate in the reservoir- The normal water

surface elevation of the reservoir will be 5,5l6.2 teet and. the minimum
elevation, at dead storage level, will be 5,446 feet. At normal elevation
the reservoir will cover an area of 840 acres. Above the normal wa,ter sur-

face elevation the reservoir will have a surcharge capacity of 2,170 acre-
feet that will lie used only for flood control.

Stanaker Dam, as shown on the drawing on the following page, will be
a rolled earth-fill structure l4o feet high above s-fcreambed 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 earfch materials. The center imper-

vious zone of the embanlanent •will grade into pervious outer zones on both

the upstream and downstreaja slopes. The upstream face of the dam will be
blanketed, with, A 4-foot layer of rock riprap. Ihe 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. rEhe reservoir outlet,
also on the right abutment, will include a concrete-lined. circular con-

duit 6 feet in diameter extending from the intake structure to the gp.te
chamber located near the dam axis. Ihe outlet also will include a 6|--
foot diameter flat-'bottomed tuccel from the gate chamber to the stilling
basin •which will "be located at bhe head of the Stanaker Service Canal.
Ihe dome-shaped conci-ete gate chamber will enclose four high pressure
gates, each 2 feet 5 inches square. The outlet capacity -will be 500
second-feet with the reservoir -water surface at elevation 5,472 feet.

Design Flood

rChe raaximun 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 l8-hour volume of
2,170 acre-fee-b. In estimating this maximum flood, consideration was

given to precipitation, snomelt, 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 normal water surface
elevation. With an outlet discharge of 240 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 k-^ days.

Relocation, Eigb.ts-of-way, and Eeservoir Clearing

State Higlway No. 44 which passes through the dam and reservoir
area will have to be relocated above the hi^i water level for a distance
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CHAPTER HI EESIGNS AHD ESTmTES

of 2.5 miles. Approximately 5 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 aud reservoir will neceS-

sitate the purchase of atiout 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 Construction Materials

Geologic conditions at the Stanaker site were found suitable for the
dam as planned. Highly impervlous shale and sandstone will form the abut-
ments. She foundation bedrock is covered, by a mantle of fine alluvial
valley-fill material with a maximum depth of $0 feet. The abutmen-fcs are
covered lay 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 construction 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, atout l8 miles
from the dam site over well maintained roads.

Ffc. Thomburgh Diversion Dssn

The Ft. Tfaomburgh. 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-fiU dike on either side. Ihe dikes will extend later-

ally from the weir section approximately 570 feet on the rigat side of
the creek and. 550 feet on the left side. ri3ie weir section is designed.
to pass a maximum probable flood over a 50-year period. -with a peak dis-

charge of ~z>,k00 second-feet. A reinforced concrete sluicevay and canal

headworks will Ie constructed on the left side of the weir section. Ihe
canal headworks will have a diversion capacity of 680 second-feet, includ-
ing 280 second-feet for the Rock Point and Ashl.ey Central Canals and. the
Island and. Dodds ditches and k-00 second-feet for the Stanaker Feeder Canal.

Water for the Ashley Central Canal will pass through the canal heaflworks
for control and measurement and. then will be returned, to the creek channel

for rediversion farther downstream.

The foundation at -the Ft. Ihoraburgti Diversion Dam site consists of
creek sands and. gravels to a depth of about 28 reet over shale and. soft
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CHAPrG3B III DESIGNS AND ESTD^TES

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

Earth-fill material for the dikes can be obtained from the creek bed..
Concrete aggregate's in the immediate area have not been tested. If they

are unsuitable, aggregates could be hauled from the Green River near

Jensen, Utah, 20 ms-les away. Biprap can "be o'btained from the borrow areas
near the Stanaker Dam 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 Service Canal extending generally south from the stilling
basin of the Stanaker Dam 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 ditches as well as to
some laterals of these canals and ditches and to laterals of the Ashley
Upper Canal. As its capacity peraiits, 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 -uhe
Eock Point Canal, the Stanaker Service Canal will have a capacity of
500 second-feet. At the Eock Point turnout its capacity will be reduced
to 240 second-feet. Progressive red.uctions in capacity will Toe made at

additional irrigation turnouts until a capacity of 20 second-feet is
reached for the las-b canal section. At its Ashley Creek crossing and
wasteway the canal will have a turnout capacity of 240 second-fee-t. The

siphon across Ashley Greek 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 earfch lined, or unlined.
Canal turnouts will be of reinforced concrete and. will include water-

measuring devices.

An operating read •will Toe provided along the embankment for the
entire length of the canal, and. the canal righ.t-of-way will be fenced.

A two-laue 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 Tae in gravel and cobble. Biprap can be obtained. from the colsble
canal excavation or from the Stanaker Dam site. Aggregates for concrete

structures may be obtained from deposits at Jensen, Utah.
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Righ.t-of-way from 60 to 100 feet wide will be required for the canal.
The total area required will amount to t20 s^ies, most of which is pri-
VBtely owned and cultivated.

Stanaker Feeder Canal

Stanaker Feeder Canal, extending eastward from Ft. Ih,e?riburgh
Diversion Dam to Stemaker, Beservoir, will Toe 5.1 miles long. It will
include 8,497 fset of waUned. section, 6,106 feet of earth-lined section,
500 feet of concrete-lined section, 524 feet of concrete structures, and
759 feet in concrete dLrop structures vhich will lower the water to an
elevation just above tfae maxtmum water surface elevation of the reservoir.
•do concrete baffled-aproa sections will convey Vhe v&ter froa •ttie l&st
drop to the reservoir nhen tfae reservoir water surteee is laelow -ttxe maxi-
xaum elevation*

'Ehe major canal structures will lie of reinforced concrete and precast
concrete. Irrigation crossing structures will Tse provided and -timber
bridges will be constructed for jRarm and county road crossings.

Aggregate for concrete lining and structures may be obtained from
tested deposits at Jensen, Utah, an average distance of about l8 miles
from the canal route.

A 100-foot riLght-of-vay, witti a total area of 50 acres, will lie
required. All of the land. is now in private ownership and part is
cultivated.

Water Savings pipe system

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

From the connection point a pipe and lateral system with a total
length of 17*5 miles will extend sozrth and. east to serve farms in the
Ashley, Glines, Davls, and Naples a.rea.s surrounding Veroal* Ihe pipe
will be -welded steel, asphalt dipped, and wrapped with a protective
coa-fcing* It •will vary in outside diameter from 8 to 4 Inches. A
lateral 4 inches in diameter will branch off from the main pipeline
about 0.7 mile below fhe connection point and will extend. eas-bward. abou-fc
6 miles through tixe Ashley area nortti of Vemal. Ihe main line will
continue south and east throu^i the Maeser, Glines, Davis, and Naples
areas in -Qie order named. Pressure-reducing valves will be installed

along the system. Sublaterals eund. individual service connections are
not planned as a part of the Federally constructed, system.
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CHAPTER III DESIGNS AND ESTDmES

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 koxia.1 laterals

The Ashley Central Canal will discharge into the Stanaker Service
Canal at their point of intersection. Below that 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 will directly
serve a land area located near the junction 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

Ifae drainage system for the Vemal luiit 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 Vemal unit features that -will be constructed
under contracts with the Federal Government are estimated, at $6,874,000
on the basis of January 1957 prices. These costs include allowances for
investigations, engineering, overiiead, ri.igh.tB-of-way aadl 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 to 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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^r"' Project:___CentralJJtah.Project_,_Vernal_Unit_

Bureau of Reclamation OFFICIAL
ESTIMATE

Date of Estimate: May 1, 1 957

Prepared by: JL»-£^J>aciga,_j£._ Approved by: J'arle£jil_Neeley___-_ Sheet_.L_of__2

Cost
Classification

[ I)

01.01
02.01
05.01

.02

.03
06.01
07.01
15.01

.11

DESCRIPTION

121

VERNAL UNIT
Stanaker Dam and Reservoir

Ft. Thornburgh Diversion Dam
Stanaker Service Canal
Stanaker Feeder Canal
Water Savings pipe system
Stanaker Canal laterals
Vernal area drainage system
Recreational develoTxnent
Fish and wildlife development

Total construction co st, s

I/ Includes $350.000 expended for past investigations
funds. Does not include $82,000 expended for past investigc
nonreimbursable Colorado River Development, Fund.

Quantity

(5)

["rom reimbursi

-ions from

Unit
Cost

14.)

)le

Total
Estimate

(5)

3.870,000
200,000

1,060.000
570,000
3^0,000

40,000
675.000
92.000
27.000

,6.874,000

Labor and
materials

by co n-
tractor

(6)

2,977,000
155.000
810,000
436.000
261,000
29,000

520.000
78.000
23.000

5.289.000

Materials
and

Supplies
by Govt.

17]

Labor by
Government
Forces

IBI

Service
Fae i 1 i t i es

(91

89,000
^.000

2^000
13,000
8,000
1,000

15.000
5.000
1.000

160.000

invest 1 gallons,
Engineering
and Other

Costs

( 10)

804,000
Ll.OOO

226,000
121,000
71,000
10,000

UP, 000
9.000
3.000

1.21.25.000



i^7i .__..... Project:__Central_Ut,ah_5rojec.t^Yerna]_jinit;
Bureau of Reclamation OFFICIAL

ESTIMATE

Date of Estimate: May 1, 1957

. Prepared by: _Li_E^Jer_igo,_Jr_._ ^^,, ^ _parleyRl.J'Ieeley____ Sheet __2._ of __2_

Cost
Classi fication

01.01.

^3£L
_*31_

_>32_

^35-
02.01

.30

.35

^50.
05.01

_^10_
.31

_.33_

^E
^s_
-^28_

05.02
_^0_
_JiJ
~^s\

_^
_.MJ

05.03
_^0_
^M]

06.01
_^oJ
-^33J
-^16J
.371

07.01
_.lil

J^OL.
^21}

15.11
-.33J

DESCRIPTION

_2_

STANAKER DAM AND RESERVOIR
Land and rights
Relocation of existing property-highway, utilities, canal
Clearing lands—reservoir
Dams—earth, crest length 2,400', lilQ' above streambed

FT. THORNBURGH DIVERSION DAM
Land and rights
Dams—compacted earth fill, crest length 700', height

above streambed 12'. uncontrolled spillwa5_
Roads, railroads, and bridges—access road

_STANAKER SERVICE CANAL
Land and rights
Relocation of existing property—farm bridges^

irrigation crossings
Structures and improvements—cattle guards, fences
Waterways—concrete-lined and unlined canal

Canal structures—siphons, checks, turnouts
Canal protective works

STANAKER FEEDER CANAL
Land and rights
Relocation of existing property—bridges
Waterways—earth-lined canal, conerete-lined canal»_

unlined canal; bottom widths 24' , 10' and 6'.
Canal structures

Canal protective works_
WATER SAVINGS PIPE SYSTEM

J^and and rights
Waterways—welded steel pipe system, capacity

432 g.p.m. to 50 g.p.m.
STANAKER CANAL LATERALS

L&nd and rights

Structures and improvements, fences
Waterways—earth laterals
Lateral structures

VERNAL AREA DRAINAGE SYSTEM
Waterways

RECREATIONAL DEVELOPMENT
Structures and improvements—boat landings and picnic ar

FISH AND WILDLIFE
Structures and improvements

Total construction cost

Quantity

13)

90/1. ac._

37,560 a.fo

0.5 mi.

120 ac.

11.8 mi.

30 ac.

3.1 mi._

21 ac.
17.3 mi._

5 ac.

1.7 mi.
1.6 mi.

IS

Unit
Cost

141

Total
Estimate

[51

.3,870,000
163,800
2.30,300

13,000
3.262,900

200,000
1,300

185,800

12,900
1.060,000

40.500
213.300

52,400
458,000
230.300
65.500

570.000
5.200

56.200
253,800

248,300
6,500

340,000
5.200

334.800

40,000
2,700
L. 100
8,300

24.900
675.000
675.000
92,000
92,000

_22^poo_
27.000

6,874,000

Labor and
materials

by co n-
tractor

161

2,977,000
126,000
331,000
j^ooa

2,510,000
155,000

1,000
144.000

10,000
810,000
31.000

163.000

40,000
350.000
176.000

50.QOO
436.000

4.000
^3.000

194,000

190.000
5.000

261.000
4,000

257,000

29,000
2,000
3,000
6,000

18,000
520,000
520,000
78.000
78.000
23,000

J^OOO

5,289,000

Materials
and

Supplies
by Govt.

17)

Labor by
Government
Forces

(81

Service
Fac 1} 11 i es

191

89,000
3,80Q
9,900

-aoa
75,000
M^QQQ.

3,700

_2QQ
2^.000

900
4.800

1,200
J-OAQQ

5.200
,1.500
13.000

100
_1^300
5.900

5,600
100

8,000
100

7.900

1.000

100
200

_7QQ
15.000
15.000

5,000
5.000
1.000
1.000

160.000

investigations,
Engineering
and Other

Costs

I 10)

80^,000
3^,000
89,^00
_2^ZQQ-

^ZZ^QQ-
LI,000

-3QQ-

38,100

2,600
226.000

8,600
^5.500

11,200
.97.600
U9.100

J.4,OOQ_
121.000

J^1QQ_
11.900
53.900

52.700
1.400

71.000
1.100

69.900

10,000
.700

1,000
_2J.PO_

6.200
140,000
UP,000

9.000
9,000
3,000
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Operation, maintenance, and replacement costs

Costs of operating arid maintaining the irrigation and municipal
water features of the Vemal 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 Co^ts of operating and. maintaining
existing facilities wh?Lch will contiitiue to be borne by the owners. Costs
of major replacements vere estimated on a etraight line basis.. The esti-

mates are based on January 1957 pricesi

Ihe estimated annual costs are sucanat-ized in the following tabulation.

Estimated
Item annual cost

Personnel ~"^8,110

Equipment 5,050
Supplies 800
Administrative and
general expense 1,100

Replacements 26o
Total 1/15,300
\J Equivalent to ^14,500 when adjusted to a long-

terai projected price level. Assumed to be equivalent

to average prices -which prevailed during 19^b-, 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 $7yl00 annually and. similar
costs pertaining to fish and wildlife facilities have been estimated by
the Fish and. Wildlife Service at $1,200 annually.

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

Reclamation facilities (cost
adjusted to long-term price basis) $l4,500

Recreational facilities 7,100
Fish and wildlife facilities 1,200

Total 22,800

On the basis of cost allocations made in Chapter X and on the Taasis
of projected, price levels, annual operation, maintenance, and replacement
costs in -the amount of $12,700 will be allocated to irriga-tion, which is
equivalent to about $0.90 per irri.ga"ble acre. This is in addition to costs
of operating and maintaining existing irrigation works, averaging about
$1.60 per acre annually. rEhis latter cost is included as a farm expense

in the farm budgets developed in Chapter IX.
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CHAPTER IV

WATER SUPPLY

Streamflows as they occurred from 1950 to 1956 were used as a basis
for the water supply studies. Water supplies available (luring this period
are considered, representative of future supplies as the period includes
195^, the year of lowest runoff on record, as well as the 6-year period.

from 1951 to 1956, the driest recorded series of years. It also includes
the wet years of l^kb-, 19^7, and 1952.

The water supply studies were based on the productive acreage of
l4,04l 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 (556 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 Oaks Park Canal. Stor-

age for the unit area is presently provided by the Oaks Park Reservoir
on Brush Creek above the transmountain diversion and. by four small reser-
voirs on the headvaters of Ashley Creek.

A determination was made of the runoff of Ashley Creek for the 1950-
56 study period, a-t the "Sign of the Maine" gage^/ a-t the head. of the unit
area near the intake of the potential Stanaker Feeder Canal. The runoff

at this gage, with deductions for existing do-wnstream 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 raunicipal diversions are made and below the common diver-

sion to the Stanaker and Pitt ditches which serve lands above the Vernal
unit area.

17So named from a sign "Bemeraber the Maine" painted on a high
sandstone cliff near the gaging station.
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CHAPTER IV WATER SUPPLY

Ashley Creek flows at the "Sign of the Maine" gage were determined
from recorded and estimated data. Records are availa'ble at the gage from

June 1959 to the present time. Flows for the portion of the study period
for which records are not available (1950 to May 1959) were estimated "by
correlation with a 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 194l -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
156,400 acre-feet in 1944 to a minimum of 29,200 acre-feet in 1954. The
flows are suimnarized 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 40,800 acre-feet annually from 194l to 1956 as shomi in the monthly
summary on page 50.

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 pumping would be
prohibitive.

Quality of water

Water available to the Vernal unit has taeen 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 placrts 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 Salinity Laboratory had an objectionable salt content. Some
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Runoff of Ashley Creek at "Sign of the Maine"!/
Excluding diversions from Oaks Park Reservoir

(Unit—1.000 acre-feet)
Year

1930
31
32
33
34

1935
36
37
38
39

1940
41
42
43
44

1945
46
47
48
49

1950
51
52
53
54

1955
56

Total
Mean

Oct.

5.5
5.4
2.1
3.4
2.0

2.2

2.0
3.2
2.9
7.0

5.4
4.5

11.3
2.7
2.4

2.7
3.2
3.2
3.0
4.8

3.3
2.4
3.0
3.1
1.8

2.5
2.4

94.4
3.5

Nov,

4.3
3.6
2.1
2.8
1.8

2.2
1.9
2.7
2.3
5.1

3.4
3.3
6.9
2.4
2.0

2.2

2.4
3.2
2.6
1.7

2.8
2.2

2.3
2.9
2.0

2.1
1.7

74.°
2.8

Dec.

3.3
3.0
2.1
2.0
1.7

2.1
1.7
1.9
1.9
3.5

2.4
2.4
4.4
2.1
1.8

1.8
2.0
2.9
2.3
1.6

2.2

2.0
1.9
2.3
2.0

1.8
1.8

60.9
2.3

Jan,

3.0

2.7
2.0
1.8
1.6

1.9
1.5
1.7
1.7
2.7

1.8
2.0
2.9
1.8
1.5

1.7
!•?
2.4
1.9
1.4

2.0
1.8
1.8
2.2

1.8

1.6
1.6

52.5
1.9

Feb.

2.3
2.1
2.0
1.6
1.4

1.7
1.4
1.3
1.4
2.1

1.4
1.6
2.1
1.5
1.2

1.5
1.4
1.7
1.5
1.2

1.7
1.4
1.5
1.8
1.4

1.2

1.3

42.7
1.6

Mar.

2.4

2.3
2.0
1.6
1.5

1.9
1.4
1.4
1.6
2.2,

1.5
1.6
2.2
1.6
1.4

1.6
1.4
2.1
1.6
1.3

2.0
1.5
1.6
2.0
1.4

1.4
1.4

46.1
1.7

Apr.

6.4
?.6
2.0
1.5
3.5

i.e
2.2

2.3
2.3
7.9

4.3
1.7
6.1
9.3
1.8

1.5
6.8

3.4
2.0

2.5

4.5
1.3
4.1
2.1
3.2

1.5
2.2

90.8
3.4

Jlay
30.5
9.^

33.5
9.4
7.2

13.3
12.6
45.2
26,8
22.5

21.2
45.2
29.9
24.7
33.7

19.2
10.5
52.0
32.5
30.5

36.0
21.7
2.6.6
8.8

23.3

17.5
31.6

695.3
25.8

June

24.0
4.0

30.1
24.4
2.0

47.6
6.5

24.8
42.5
7.8

6.1
40.3
41.0
16.7
65.4

24.1
6.0

34.8
17.7
^0.9

37.7
22.4
38.2
22.6
7.7

11.0
14.4

660.7
24.5

July
~^
2.0

10.7
4.2
1.6

7.2
3.8

11.6
12.0
3.2

3.7
10.5
9.4
6.1

17.3

9.4
2.7

13.6
4.9
9.5

13.1
5.3
9.6
5.9
4.6

3.3
4.0

195.9
7.2

Aug.

8.2

1.9
6.0
3.3
2.6

3.8
4.8
6.1
5.8
2.0

1.7
5.8
3.9
3.6
5.1

5.7
3.0
6.6
2.9
4.5

5.2
5.4

12.5
2.6
3.0

3.9
1.8

121.7
4.5

Sept*
-6.T

1.8
k.h
2.0
2.3

2.1
3.9
3.7
4.9
5.8

2.4
6.3
2.3
2.1
2.8

3.6
3.1

4.4
1.5
2.5

3.1
3.7
5.4
1.8
2.2

1.2
1.1

86.7
3.2

JTotal
102.7
40.8
99.0
58.0
29.2

87.8
43.7

105.9
106.1
72.0

55.3
125.2
122.4
74.6

136.4

75.2
44.2

130.3
74.4
99.4

113.6
71.1

128.5
58.1
54.4

49.0
65.3

2,222.6
82.4

3, Records from the Geological Survey are available from June 1939 through 1956. Runoff for
1930 through May 1939 was estimated by correlation with flow of'Ashley Creek near VemaT minus
diversions to Ashley Creek from Oaks Park Reservoir on Brush Creek.
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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 •'.mter in Ashley Valley

Date

7/21/55
9/26-27/55
5/15-14/56
5/24-25/56
7/9-10/56
8/7/5.6
9/17/5.6
10/19/56

Ashley Creek
at "Sign of
•the Maine"

Flow
(sec.-ft.)

~105~

27
797
125

59
28

J2_

Class
G
1
1
2
1
1
1
1
2

-s~

1
1
1
1
1
1
1
1

~s

1
1
1
1
1
1
1
1

Ashley Creek
at

River Canal
Flow Class

(sec.-ft.) C~-S-

4 2

2 1
4 41

4 1

B

1

1
1

1

Ashley Creek
near

Jensen
Flow

(sec.

29.:

8.

7
8

-f-fc.

.5

,47
..93

Class
c

-IH-

4
5

4
b+
4
4

-s

-2

2
1

1
2
1
1

^
5
1
1

2
2
2
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, pro'bably harmful to more sensitive crops.
Class 5 = I-tjurious 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 l897.--Righ.ts to the flow of Ashley Creek were adjudica-bed

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
awarded 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 Taeen accepted, in operating prac-

tices over many years as 500 second-feet. The 1897 decree tlien, 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. aoove the
"Sign of the Maine" gage.

1897 water rights
eaea>l_&Ejy-fc£& (approxima-te percent)

Ashley Upper Canal
(includes Colton ditch) 56

Ashley Central Canal
(includes Hardy ditch) $4

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 flood waters and. return flows from irrigation.

The Highlins Caxial -wliicli 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 l82 second-feet of the
Ashley Creek runoff after the runoff reaches 500 second-feet.

Water users under the Union and Biver 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-
lively, 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-foo-b to
other minor users. It further provides for secondary rights totaling

55-1/10 secoad-feet»

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 application 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. No 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 IV WATER SUPPLY

constructed on tributaries of Ashley Creek and one on Brush Creek with
rights under approved applications as shomi 'below.

Reservoir

.Long Park
Twin Lakes
Goose Lake
Mirror Lake
Oaks Park

Drainage
area

Ashley Creek
Ashley Creek
Ashley Creek
Ashley Creek
Brush Creek

Right for which
application has

heen made
(acre-feet)

500
56o
150
100

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 sho'wn below.

Shares owned
Name of stockholder Number Percent of total
Staaaker^itch ~ 108.00 -"O.T

Highline Canal 4,407.46 19.6
Ashley Upper Canal 9,991.50 44.4
Ashley Central Canal 5,255.52 25.5
Rock Point Canal 1,165.76 5.2
Island ditch 20.00 .1
Municipal system

(Vernal, Maeser, and Naples) 1,56^.55
Total 22,492:79

Other Water Rights

The Utah Power and Light Company has lay application to the State
Engineer acquired a right to use 55 second-feet of water from Ashley Creek
-for its hydroelectric poverplant 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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CHAPTER IV WATER SUPPLY

Reclamation at an average of 5.7 acre-feet per acre annually, properly
distributed over the irrigation season. This estimate is based on the
Blaney-Criddle methodi/ which relates the consump-tive 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.

Cpnputation of annual diversion refluirement
Acre-fee1»

per acre
annually

Growing season consumptive use
Less effective precipitation
Net consumptive use
Plus farm losses (Il-5 percent of delivery)
Farm delivery requirement
Plus canal losses (l8 percent of diversion)

Diversion requirement

Estimated monthly
April

Percent 4.8
Acre-feet per acre .18

distribution
May

17.0
.65

June
~20.2-

.75

of diversion requirement
•July

~25.0

.85

Aug, sept. Oct.
18.0' 12.0 5.0

.67 .44 .18

"Total

100. (
5,'

,0

L70

The overall diversion requirement from Ashley and Brush Creeks for
the Vernal unit area is estimated at 51,700 acre-feet annually, including
51,2<00 acre-feet for lands under the main canals and 500 acre-feet for
lands in the Biver Bottom area. The requirement for lands under the main
canals is based on the per acre requirement of 5.7 acre-feet and. includes

5,700 acre-feet for the productive area of 990 acres under the Highline
Canal, 15,500 acre-feet for the 4,124 acres above the Stanaker Service
Canal exclusive of land under the Highline Canal, and 52,400 acre-feet
for the 8,571 acres below the Stsmaker Service Canal. The 500 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-foo-fc an acre for the productive area of 556 acres.

Return 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.

I/ Blaney, Harry F., and. Criddle, Wayne D., Determining Wa-ber Require
ments in Imgated ArQa|, fyoin Gliiaatolp^ical smd. Irriga.tion Da.ta, pulallshed
by Soil Conservation Service, United States Department of Agriculture,
August 1950.
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CHAPTER IV WATER SUPPLY

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 <iuality of the increased flows cannot practicably 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 5.51 fee-fc 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.

Sedimenta-fcion

Only negligible amounts of sediment are expected to accumulate 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 vegeta-fcive cover. Much of the sediment

that is carried in the stream -will be dropped, at Ft. Tbornburgh Diversion
Dam before diversions are made to Stanaker Feeder Canal and Stanaker Beser-

voir. Only slight amounts of sediment -will tie 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 Stanaker 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 mon-fchs over the 1950-56
study period on the basis of water supplies and diversion requirements
previously discussed.. She operation, -was based on coor<3Anated. u-biliza-bion
of natural streamflow and storage releases from the existing Oaks Park
Reservoir and the potential S-banaker Beservoir 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 canals will be made during -bhe late irrigation season in accor-

dance with the estimated diversion requirement of 5-7 acre-feet per acre
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CHAPTEB IV WATER SUPPLY

annually. At the request of the local water users, however, natural
flow diversions -will te permitted at the rate of 4 acre-feet per acre

annually during the high rvmoff months when sufficient water is avail-
able for such releases. Releases to the RLver Bottom area will be made

during the late irrigation season at the rate of 500 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 to
lands below the service canal will be accomplished, with storage water

from Stanaker Eeservoir. 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 Stane.ls.er
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 Reservoir.

Vemal unit water for municipal use in Vemal, Maeser, and Naples
win be diverted from Ashley Spring above irn-gation diversions. 'When-
ever such diversions interfere with downstream irrigation rights, a
corresponding quantity of water -will Tae released from Stanaker Reservoir
for irrigation 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 kep-b open for that
purpose. Approximately 10,000 acre-feet a'mmally 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. She rural
residents will continue to utilize present sources of water for live-

stock during the irrigation season.

Improvements in water supply with unit development

As a result of the Vemal unit development, the irrigation -water
supply available within estimated requirements will Toe increased by
about 18,000 acre-feet annually over a period similar -to the 1950-56
study period. Shortages in the late summer months will average about
4 percent of the annual requirement as compared with a shortage of
atiout 40 percent under existing conditions.

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

No serious shortages are anticipated in the municipal supply because of
the priority to municipal use that will Toe given in Stanaker Beservoir.

Ih.e rural residents in the Vemal area •will receive as much -water

as they now utilize beneficially. Ofae 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 Eiver is expected to te depleted by an
average of 11,800 acre-feet annually as a result of the Vemal 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 muaic-
ipal use in Vemal, Maeser, and Naples. It is estiiaated that the Water
Savings pipe system •will save about 1,000 acre-feet of stream depletion
now occurring from the canals during the aonirrigat-ion 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 foraulatiQg the irrigation plan for
the Vernal unit. The soil and topographic conditions of the land and
the land sui^veys 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 actioh from the various sedimentary strata of the
Uinta Mountains. The alluvial material varies in depth from a few .
inches to about 60 feet* The fin6f falluvium is underlain by a layer of
vater-worn dobt>le atid ferEi.^el ^hich in turn is underlain by shale of the
Mancos forrii^tiotik The maturity of soils differs greatly in various por-
tions of the fct'ea 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 25 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 subs oil. The penceability 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 cllmatically adapted crops.

Division of mature soils

The division of mature soils includes about 51 percent of the soils
in the area classified. The mantle of these soils over cobble and gravel
is generally only 5 to 5 fset 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

permsability and water-holding capacity. The organic matter content is
medium to low. AlkaUnity and salinity are generally low but consider-
able amounts of sallnity occur in some soils with poor drainage. The
soils are generally fertile but are not as productive as the youthful
soils. They are moderately suitable for irrigation and are now used
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 a few inches to h or 5
feet in depth over a thick layer of coarse gravel and cobble. They
have a medium to sandy tex-ture. Boc]s and cobble present a serious prob-
lem and. are a limiting factor in development. The soils are calcareous

Tout there is no develorenent of a lime zone layer in the subsoil. They
have an open structure and. good to excessive perraca'bility. The organic

matter cccitent Is medluai to lox^. The soils corrfcain lit-fcle salini-ty or alka-

linity. They have a low fertility and. are now used. largely for pas-cure.

Division of slopewash soils

Glopewash soils e.ro fou.ad, in only about 5 pereexit of the area
clas'sifiecL These sol.Is are gsoerally 10 to 25 fee-fc tMc2s over cobble
or s'a&le. OPh-iy are of a cic;y sature, varying from clay loss to heavy

cl?-i,y» practically no reels appears in the soil profile. Ib.e soils are
calcareous 'but bave no lime zone development. Their water-holding

capacity is good and their pennea'bility is fair to poor. They have a
low content of organic matter and contain little salinity or alle&linity.
The lands are now used primarily for the production of alfalfa, small
grains, and. pasture. Their suitaMlity for irrigation is good to fair.

Division of Lower Ashley Creek soils

'I'he Ashley Creek division comprises a'bout 8 percent of the area

classified,. Its soils vary in thickness from 5 ^'o -''-5 -^eet and lie over
a isyor of w&ter-rounclecl rock and co'bble. Soils in the division that

lie ;2.'?.s-S of Aiihley Creek are of heavy clay nature while •those west of

the cr&sk vary in texture from sandy loam to silty clay. Some of the
soils aAjacent to the creek are poorly drained and. are high in saliuity.
AH the soils are calcareous with no lime zone developiaent. Their vater-

holding capacity is good and their permeability is fair to slow. The.
soils have a low to msdliim content of organic matter. The lands are

utilized mainly for production of pasture, alfalfa, and small grains,

Topogcaphy

The surface relief of unit lands is smooth to gently sloping with
average slopes of 1 to 5 percent. 'Has relief...is generally conducive
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CHAPTER V UNIT LANDS

Specifications for detailed land classification
Land characteristics Class 1—Arable Class 2—Arable Class 3—Arable Class 6W—Nonarable

Soils
Texture

0-3 feet

3-5

Internal characteristics

Exchangeable sodium

Salinity
Alkalinity
Pemeability

Infiltration
Available H^O

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

A. feet.

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

loams.

60 inches.

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

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

24 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
4 feet.

42 inches for loamy fine sands,

36 inches for sandy looms, 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 r]% 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

$45 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 0.1 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

4 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 requirement5 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.

0.1 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: Class 6—Nonarable lands which do not meet -the minimum requirements for a higher class.

contemplated plan of development.

Also small or isolated areas of arable land. Also arable land above any

INTERIOB - - KECLAMATION. SLC UTAH
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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

Area 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 aud

land clqss Acres
Farm land±/

Class 1 , 5,55^
Class 2 5,845
Class 5 6,226
Class 6W 8,658
Glass 6 15,6y:

Subto-fcal 59755^
Rights-of-way 9l8
Town site 84$

Total ._ ___ 41,697

3y/ All farm lands except the class 6
lands sure presently irrigated but experience
late-season water shortages.

Unit Acreages

Of the total area classified, l4,781 acres were found irrigable or
suitable to receive supplemental vater from the Vernal unit. This
acreage includes l4,444 acres of class 1, 2, and 5 land or all land in
such classes except 258 acres under the Stanaker and Pitt ditches which
are above the Stanaker Feeder Canal, 24l 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 quality. Also in
the irrigable area are lands in the Vernal town site which are utilized
for yards and gardens, estimated at 557 acres.

Ihe l4,444 acres of Irrigable land in classes 1, 2, and 5 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, permanently nonarsble,
were likewise excluded, from the unit developmeat»
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CHAPTER V UNIT LANDS

The productive area in the Vernal unit or the land. on which the unit
water supply will actually Tae used is estimated at l4,o4l acres. This
area represents 95 percent of the irrigable acreage, an allowance of 5
percent having been made to account for fannsteads, farm roads, ditches,
and other nonproductive areas.

The acreages of irrigable 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, 49,

Irrigable and productive .acreages
in Vernal

Type of land
and land class
Farm land

Class 1
Class 2
Class 5

Sub -total

Town site
Total

(Unit—acres)

Irrigable land.

5,286
5,557
5,801

14,W
557

14,781

Productive land

5,122
5,089
5,510

15,721
520

14,041
I/ All supplemental service land.

Certification of land classification

Itie Secretary of the Interior will certify to Congress, as required
by the Act of July 9, 1952 (66 Stat. 445), that an adequate soil survey
and land classification have Taeen made and that the lands to be irri-
gated are susceptible to the production of agricultural crops by means
of irrigation.
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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 a soil mantle and an underlying layer of cobble.
The soil mantle, varying from a few inches to 20 fes-fc in depth, is com-

posed, of clays, silts, sands, and loams. The cobble layer, which varies in
thickness from a few inches to 4$ feet, consists of water-i-rorn 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 formations
is a stratum of shale from the Mancos formation which is highly impenae-
able and limits the domiward percolation of ground water.

PermeaMlity tests and drainage well bail-out recovery rates indicate
good permeability in the alluvial soil and cobble materials. Permea'bility
rates from disturbed samples range from an average of 0.5 inch per hour
for the clay lo&ms to 5-98 inches per hour for the sand matrix in the
cobble. Rapid fluctuations of the grouad-water surface give further
evidence of good. drainability in these materials.

Several natural 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 shsle forffiation. Ashley Creels;, below
a point due east of Vernal, has become deeply entrenched into the shales
of the valley floor. East of the Vernal airport the river flood plain is
entrenched, from 80 to 100 feet below the ground surface.

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

Approximately 20 percent of the unit lands are subject to peak water
•tables varying from 0 to 5 feet in depth. The -water tables are highest for
about 5 weelss in April, May, or June when the spring runoff occurs and
excessive diversions are made for irrigation. The ground-water levels

recede rapidly as irrigation water supplies diminish in the late spring.

Other areas interspersed with unit lands, including approximately
8,520 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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CHAPTER VI DRAINAGE

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.

Several factors contribute to the existi.ng high water table con-
ditioos, Exceesive application of irrigation water in the spxdag ie
foriefflQStyfollowed by canal seepage resulting frcm the conveyance of i-rri-
gation water. Diversions for stock-wateriag purposes durt.p^ the nonirri-
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 t<he 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 aquifer becomes progressively thicker and then it, begins t,o 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 •babies 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-
eter 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
limited in their effectiveness as subsurface drains. The general slope

of the land, which varies from 60 to about 100 feet per mile, lends well
to the use of these channels 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-
titles T^hich are detrimental to the growth of most, irrigated crops.

Drainage Reguirement

The unit land presently subject to peak water tables way 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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OHAPTE3 VI DfiAINA&E

improvement of ttie pre^erifc water table conditions may result from the
more effieien-t ssaspp.a.X distribution of irrigation water and lining of
porbicns o:? the distribution canals and ditches. Since a firm appraisal
of the improvement- cannot be made until the irrigation features of the
Vernal unit are in operation, the final design and constfuction of the
dra.a.nage systeca. •wi^ be daf erred until that time.

Deep draijis.» surface inlet structures, and improvement of natural
channels are plpnned as part of the Vernal unit •wiih the costs estur-ated
at- about <p45 per acre of irrigable land. No surface drains other than
the 3-nlet st.ructures az'e corAempla'fced* The stesp surface slopes and the
well developed natufal swfaee drainage coupled with the additional
e-Cfect of the 4eep dre.ins •will provide aidequat-e surface drainage.

Drainage Iirvestig?ffcions

Present, investigations

Seventy-one ground-water observation wells 1?ith an average depffch of

about 9 feet were established on a 1-mile grid through most of the area
as a basis for determining the depth to, and the fluc-fcmt.ion of, the
ground-'water surface under pre-project and post-project conditions. The
depth to ground water as determined by these wells varied from 0.6 to
19.8 feet with an annual fluctuation of 0,6 to 10,9 fee-b.

In addition to the observation weHs, 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,

Future investigations

Observation of ground-water tables will be continued. In addition
it. is planned to construct a pilot drain, install piezoaeters, provide
additional recorders, obtain samples for testing quality of water, and
make canal seepage observations of existing canal systems. The addi-
tional investigations win 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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CHAPTER VII

MUNICIPAL WATEB

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 a possibility that the rural residents may decide
to "build, a domestic and stocls-watering 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 water for Vernal, Maeser, and. Naples is presently obtained
from Ashley Spring on Ashley Creek. The -water is conveyed by a 12-inch
gteel pipeline from the spring to a chlorination plant near the head of
Ashley Valley. The capacity of the pipeline is about 7 second-feet.
Under present conditions, the flow through the pipeline varies from about
5 second-fee-b 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
overflows from the Vemal distributing x-esery&irs into the AshJLey Central
Canal. An extension of the Vernal system serves VQ.Q 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 Corn-
pany and in the Ashley Cen-fcral Irrigation Company and have acquired the
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CHAPTER VII MUNICIPAL WATER

rights originally decreed to A. J. Johnson so that their total rights now
represent approximately b.^k percent of the natural flow of Ashley Creek
at the "Sign of the Maine" gaging station as sho-wn in the following table.

Municipal water

Right acquired, from:
Ashley Upper Irrigation Co.
Ashley Central Irrigation Co
A. J. Johnson

Total direct flow

rights to Ashley
Percent

Vernal
0^9
2.60

.55
5^52-

Creek flow
of creek flow acquired by:

Maeser
~o^5~

.58

~5S~

Naples

0.46

7R~

Total
-0^57
5.44

.55
^5^T

In acLdl-fcion to na-bural flow ri^its in Ashle'y 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 available 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, 4 particular years were selected for study and the
na-fcural flow available to the municipalities "by months in each of these
years was deterEiined. The years selected are listed, below.

1929--highest recorded annual runoff
1954--love st recorded, annual runoff
1955"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 195^1- to 6 j 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 their storage rights
was 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 1954 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 quality 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 1955 and 1954, but 1955 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 4,500 in Vernal, 912 in Maeser, and
608 in Naples. Thq total meter readings when :ncreased one-third to allow
for system losses^/ averaged 224 gallons per capita daily. The average
daily per capita use was higher in Vernal (248 gallons) than in Maeser
(l62 gallons) and Naples (l47 gallons).

From metered records the average per capita daily use during each

month of 1955 was calculated as shown belo-w .

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year
IW I^T l25~ 222" JOS ~~yfo 55]T 255" 285 2i5T l25~ l25~ 22^-

Future Requirements

Future requirements for municipal water will be determined primarily
"by population changes 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.

Pppulation _,

1910 1920 1950 3^0 3^5^ ^256
Vernal ~SJS 17^09 iT^ 27^9 ^^ '^W
Maessr 2/ 2/ 2/ 770 875 ?12
Naples 2/ 505 5l8 620 6o8 608

Total ~~~ 5,509 li73^ 5,820
I/ Same as previously estimated for December 1955.
2, Data not available.

iy Approximates measured system losses at Prove, 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
T95^
I960
1970
1930

Population
^820
6,800
9,800

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 lay prospective mineral 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 trend, 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 a monthly basis of the anticipated needs for additional municipal water
under streamflow conditions that prevailed in 1929, 1954, 1955, and. 1955.
The annual results are summarized. in the table "below.

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

Year

Popu-

lation

Requirement_;
Average

per Total
capita annual

require- require -
men-fc ment

(gallons (acre-
dailyj,_ feetl

Annual requirement in addition to
supply available from Ash3;ey Creek

in selected years]/
(acre-feet)

1929 ^95^ 1955 1955
1956
I960
1970
1980

5,820
6,800
9,800

12,000_

224
225
250
240_

1,460
1,710
2,520
5.250

20
kO

180
^50

-580~

560
1,270
1,955_

l4o
240
T6o

1,290

"180

560
970

A, 500
I/ Exclusive of storage rights in AshLey Valley Reservoir Company.

The table shows that by 1980 an additional 1,500 acre-feet of lau.ai-
cipal water -will "be needed in a year such as 1955 &nd that, even wttla -that
much additional water, shortages will be experienced in a critically dry
year such as 1954. Resolutions were passed in February 1957 toy the
Vernal City Council, the Maeser To-un 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. She increased supply will Tse 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 VCD.H -water in the Stana-

ker Reservoir for release to the irrigators through the Sfanaker Service
Canal. The municipal subscription will be on the basis of a firm water
supply in order to avoid the shortages that will occur in dry years. This
arrangement will be made because shortages of municipal water are more
damaging than irrigation shortages. 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 1944, 19^-5, aad 1955 show that
the spring flow in excess of diversions to the municipal system varied from
15 to 45 second-feet. Increased diversions under the unit plan will not
exceed. 2 second-feet.

Any additional water diverted in-bo 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 curfiailment 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,nor 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 domes-bic and stock-vatering 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 $00 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, -bo 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 l62 gallons per person may be
increased to 175 gallons 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 remlning on the farm could largely "be supplied from irri-
gallon ditches. The nonirrigation season stock-watering requirement from
a piped system, de-fcerittined- on the basis of the number and kind of li-ve-
stock to Tse served, is es-fcima-teii at; 126 acre-feet for the season.

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

Water requirement (acre-feet)
Month
January
February
Narch
April
May
June

July
August
September
October
November

December
Total 25^ l2? 57^

Domestic
l5-

11
12
21
29
54
54
27
26
20
12
11

Stock -watering

20
21
22
22

21
20

Total

55
52
54
45
29
54
5^-
27
26
20
55
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COOPERATIVE PLANNBIG

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 instance? 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

Acknowledgments

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 errb it ie s 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 repre-
atiohal 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 road and would approach the area
from the southwest. Eventually the access road could be extended beyond
the planned development to a junction with relocated State Highway kk north
of the reservoir. This could make a pleasant 16-mile loop road from -the
Vemal-Ifeeser 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 providede If good
fishing materializes, a greater visitation may be expected a 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-
iiies at $92,000 which, when amortized over a 25-year period at 2*5 peraent,
interest, is equivalent to about I>5»000 annually. The annual cost of oper-
atic?n and maintenance is estimated at $2,100, rao.king -fche total annual cos-fc

$7,100.

In order to arrive at a "judgment value" of the anticipated recrea-
tional benefits, the Park Service capitalized the annual cost of ^7*100
for 100 years at, 2e5 percent, thus developing a value of f260,000 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 t.o assume the administration and operation of the recreational
area. Uintah County and the towns of Vemal and Maeser were mentioned as
prospective administrators* The recreational area will approximate the geo-
graphic ecyrber of the developed portion of the county.

The Bureau of Reclamation endorses the recommendations of the National
Park Service and has included the recommended reereational facilit.ies in
the unit plan and the estimated costs and benefits in the overall financial
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 ejected 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 upland
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. ¥aterfowl will be adversely affected,
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however, by the reduction of flood flows? of Ashl.ey Creek since this will

reduce marsh areas along the creek channel and vill diminish the vo-ter sup -
ply for the Stewar'b Lake Refuge located, near the junction of Ashley Creek
with the Green Eiver. The fur animal haMtat at -the Stewart Lake Refuge

will be damaged to a degree that -will more than offset -the improved fur

animal conditions alon^ unit drains and. canals and the new haMtat along

the shores of Stanaker Reservoir.

As a means of mitiga-fcins losses and. improving conditions for upland

game, 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 'bo 10 acres in size

and would amount to a -total of 125 acres. They would Tae confined -bo pas-

ture lands, margins of drainage ditches, and odd corners througb.ou-t 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 -bo 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 recoumiencLs that water be pumped from the
Green River to the Stewart Lake Refuge in order to offset unit-caused dam-

age and further improve the refuge for migrating and nesting waterfowl. The
pump -would deliver 5 second-feet of water to the refuge during the months

of March,.April, May, September, and Octo'ber. The installation cost is estl-
mated, at $4,500 and the annual operation and maintenance cost at $400.

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

Es-bima-fcecL mone-fcary effects of Vernal unit on fish and wildlife

Resource

Fishery
Big game
Ijpland game
Fur animals
Wa-fcerfowl

Total
Bounded-

Average annual "benefit or

loss (-) from
Without spe-

cific fish
and. wildlife
facilities

$11,000
-1,100

-500
-50

-850
9,700
9,700

i Vernal unit
With recoxn-

mended fish
and wildlife
facilities
$11,000

-1,100

2,950
-50

750
15,550
15,600

Cost of recoinmended.

Capital

Total

^22,100

4,500
26,600
27,000

costs
Annual

;nt
cost

;p6l0

125
755
700

facilities
Annual

operation
and main-

tenance
costs
~w

$760

4oo
1,160
1,200

\] Amortized. capital costs for 100 years at 2.5 percent interest.
2, 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 reconanenda-
tions of the Fish and ¥ildlife 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 Uildlife 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. Sluee funds
for operation and aaifffcei3£a&ce of the prutttp will probably be obtained, by
aimyal appropriations rather than an initial lump sum, the Bureau of Recla-
mation 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
S-banaker Reservoir* A small quantity of coal is wi-fchin 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 oil or gas drillings have been made in the reservoir
area o

Flood Control

In a letter dated August 7? 1956, the Corps of Engineers concluded
that floods on Ashley Creek damage irrigation structures, roads, and bridge^
and erods some farm lands, mostly those that are located outside the irri-
gable area of the Vemal 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 bOO secondL-feet. Ih.e Corps of Engineers concluded
that the construction of special flood control features as a part of the
Vernal unit would be infeasible.

Public Health

Ihe Public Health Service, in colla'bo ration •with the Utah State
Department of Health, has concluded in its report of December 1956 that
the Venaal unit could 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 ia 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 conceraing unit construction, operation and
maintenance, and farm practices aimed at minimizing mosquito-breeding areas.
She measures suggested are in harmony with the reclamation o'bjectives of
efficient control, conveyance, and. utilization of irrigation water. The
Bureau confidently expects that the Vemal unit will bring a substantial
benefit in mosquito control.

fFhe Public Health Service recommended. that an effort be made to
construct or extend pipelines that will bring to th.e rural residents of
Ashley Valley a satisfactory supply of domestic water. She extension
of domestic pipelines to the rural areas is largely a matter of local
concern. Ihe Bureau, however, will lie glad to negotiate with the local
people concemiug a 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 Vemal 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^ 195^ to the Secretary of Agriculture, the Department of Agriculture
has prepared a report on the direct agricultural benefits anticipated
from the Vemal unit. It has also reported on the Impact of the unit on
National forests and the relation of watershed conditions to the unit.

She Department of Agriculture concluded that the Vemal unit lands
•which will receive additional water are suitable for long-continued culti-
vation under irrigation. From studies of representative fams in the area
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with and without the supplemental water provided by the Vemal 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 Vemal unit will not impair
existing services nor anticipated future services and facilities 1c 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 Sfcanaker
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-administ.ering agencies, such as the Forest Service^ Bureau
of Land I^nagement, 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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AGEICULTUEAL ECONOMY

The farmers' ability to repay unit costs was estimated from studies
of anticipated conditions without and. with development of the Vemal unit.
The studies were "based on infonnation collected, by the Bureau of Reclama-

tion over a period of several years including a fann 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 markets.

Ihe 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 a'bout ^ 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 taaintained. only for a short time in the unit area and then
are shipped for fattening to the Corn Belt or the Pacific Coast. Limited
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 pennitted on the range.

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. Prac-fcically 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 them 900 acres. Ihe average
full-time holding contains about l60 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.

Range in
5 to 50 acres
51 to 100 acres
101 to l6o acres
l6l to 520 acres
Over 520 acres

Total

ownerships
~25IT

105
54
24
8

?55-

I/ Including both irrigated land and
dry grazing land.

Although a number of ownerships contain more than l60 acres of land,
as shown in the tabulation above, the irrigated land does not exceed l60
acres in any single ownership nor 520 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 $45.90 per $1,000 valuation. Additional special
taxes amounting to about 50 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 Uintati Water Conser-

vancy District.

Farm Mortgage Indebtedness

The extent of farai mortgage debt in the Vemal area is constantly
changing. Debts generally decreased from 1950 to 1945 and since that
time have leen increasing steadily. It is estimated that the total faxm
mortgage indebtedness in the Vemal unit area is approximately $800,000
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at the present time. Practically all loans are in good standing. "Bxe

supply of farm credit appears ample for the needs, with commercial banks,
insurance companies, the National Fam 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 pexmit 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 cam for silage. Ih.e increase in feed crops will permit a general
expansion and stabilization of the livestock industry. The mos-fc sign!f-
leant 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 brough.t under cultivation, development of

the unit will be in compliance with provisions of the project authorizing
legislation pertaining to production of surplus fam crops. Wheat will
be the only crop produced on the supplemental service land that could, be
termed, surplus. Vemal, however, is now a deficit area for small grain

and the small increase in wheat 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 necessa.ry 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. Ihe cost
of such Improvements has been included as a faxm expense in the farm

budget analyses.

Development period.

/
Irrigators should, be allcwed. a development period of about 5 years

after the first delivery of unit water in order that they might attain
full crop produc-bion before th.ey are assessed, irrigation construction

costs. A 5-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 fanning practices
and with only small land development cos-fcs.

68



CHAPTER IX AGRICULTURAL ECONOMY

Local support

The Vernal unit has the support of the local population. Evidence
of such support is the approval of the local people for organization of the
Uintah Water Conseryancy District which will be the contracting entity
'between the United. States and the water users.

Irrigation Repayment

Bases 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 lU-, 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

representative farms without and with the Vemal unit. The farms
selected as representative for the analyses were Grade A dairy, beef,

and Grade C dairy-sheep farms. In the study of these cairns different
land classes and sizes of farms were considered. Budgets for conditions
bo-fch without and with the unit were based on 100 acres of class 2 land
for the Grade A dairy fanns 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 thrsQ "with" budgets were made, includ-

ing budgets for 100 acres in class 1, 120 acres in class 2, and l60 acres
in class 5.

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 255 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 Beclamation.

Summarized data from the farm budget studies including the estimated
payment capacities for the representative farms are summarized in the

table on Vae following page.

Amortization capacities and recommended annual installment

Increased, payment capacities with unit de-velopraent for representative

farms as determined by the farm budget analyses were used as a basis for

estimating average amorfcization capacities by land class for the entire
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Summarized, data from
Grade A

Without
unit

dairy farm
"With

unit

representative farm
Beef farm

Wi-bhou-fc

unit

'arm

With
unit

budgets
Grade

Without
unit

C dairy-sheep farm

With unit

10,729 15,655 ~~^5o " 10, oW 7,652 9,799 - lo7lB^- 10,545

Land class Class 2 Class 2 Class 2 Class 2 Class 2 Class 1 Class 2 Class 5
Size of farm (acres) 100 100 120 120 120 100 120 160
Receipts

Crops $557 $588 $8$4 $1,017 $655 $1,151 $1,55]+ $1,695
Livestock 9,6^9 12,522 6,951 8,542 6,284 7,955 7,955 7,955
Farm perqui sites 725 Z25_ _ 685 _685 _695 _695 _6?5 _695

Total
'^J

Taxes 4o4 429 4?4 506 4l8 455 445 454
Depreciation 1,168 l,l80 1,105 1,112 1,106 1,125 1,128 1,188
Other 5,095 4,267 2,450 2,774 2,l8o 2,699 5,065 5,785

Total 4,665 57575^,009 7b592-J/PO^ __4/275 - -_1- ^^58—:- 5,427

Net farm income 6,064 7,757 4,441 5,652 5,928^ 5,52^ 5,5^4 4,916
Investment allowance at
5 percent 1,625 1,7^ 2,o4l 2,2^5 1,51<-9 1,655 1/674 1,795

Family living allo-wance 5,200 5,800 2,208 2,800 2,187 3,2.00 5,200_ _2^ 650
Payment capacity per farm 1,259 2,211 192 609 192 609 670 471
Payment capacity per acre 12.59 22.11 1.60 5.07 1.60 6.89 5.58 2.3k
Increased payment capacity
per acre^/ — 7.50 -- 2.60 -- — 5.00 2/1.;20

I/ Expenses exclude irrigation
2, Allowance has been made for
5, Weighted to include Grade A

operation and. maintenance costs.

contingency.
dairy and beef farms.

INTERIOR - - RECLAMATION, SLC. UTAH
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unit area. For combinations of land. classes and. types of faims for which

no specific fam budgets were made, projections were made from budget
estimates on the basis of Imown relationships. In deteimining the amorti-
zation capacities, allowance was made for increased payments that would

be required with unit development for irrigation operation, maintenance,
and replacement costs. r0ie average amortization capacities by land. class
were weighted to account for variations in the different types of farms.
The amortization capacities thus detenained amount to $5 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 5 land. The estimates made and explan-
ations of projections used in arriving at the estimates are summarized, in

the table on the following page.

Although title fazmers* 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-foofc of wilt 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. Althou^i the installment exceeds the estimated
payment capacity for class 5 land, it is not expected to exceed the capac-
ity of individual faimers as nearly all of the class 5 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
$50,000 each year towards construction costs. rEhe actual repayment
ability for a specific year may vary from the average "because of changes
in fann prices and other factors. For this reason, a -variable repayment

plan would be desirable in the unit repayment contracts.
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Amortization capacity and recommended annual installment

Type of farm

Irrigable
area

(acres)
-5725^

(l,5it0.)
(2,68o)
(1,557)
5,557
5,8oi

557

Unit water

supply
(acre-fee-t)

5,6oo

d,600)
(.5,220)
d,6oo)
6,420
7,600

580

Increased

payment
capacity
per acre

$7.50
5.00
2.60

1.20

Increased

operation,
maintenance,
and replace -

ment costs

per acre
$0.90

.90

.90

.90

.90

By -type

Per acre

$6.4o
2.10

1.70

.50

Amortization

of farm

Per
acre-foot

$5.50
1.70
i.4o

.25

capacity
Weighted by

Per
acre-foot

1/$5.00

2.50
.25

2/5.00

land class
Total

(Rounded)
$10,800

16,200
1,900
1^100

Class 1
Class 2

Grade A dairy
Grade C dairy-sheep
Beef

Subtotal or average
Class 5
Vemal to-wnsite

Total ~~l^,7Sl 18,000 J/l.65_ 50,000
I/ Estimated as 120 percen-fc of repayment capacity for class 2 land.
2, Assumed to ~be the same repayment capacity as that for class 1 land.

^/ Recommended, annual repayment rate.

INTERIOK -. RECLAMATION; SLC. UTAH

72



CHAPTER X

FINANCIAL 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 Federal costs of development. Both benefits and costs were com-

pute4 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

Ihe benefit-cost analysis was based on consideration of all benefits
from the unit that could 1oe evaluated in monetary terms, including those
from irrigation, provision of municipal water, recreation, and fish and
wildlife conservation. No evaluations were made of the minor benefits
tfaat would incidentally result from mosquito abatement and reduction of
flood flows along Ashley Creek.

Irrigation Benefits

Irrigation benefits from the Vemal unit are expected to average
$255,500 annually over the 100-year period of analysis which includes
the 5-year development period recoramend.ed for the unit faimers. A'bout
$167^400 of the total benefit represents direct benefits, measured by
the increase in net farm income that would lie realized with unit develop-

ment. Approximately $66,100 represents indirect benefits, measured, toy
the increased, profits of businesses handling, processing, and marketing
produc-bs from the unit area and of enterprises supplying goods and ser-
vices to the fanns within the area. The remaining $20,000 of the irriga-
•bion benefit would Tae 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 255 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 -fche Bureau of
Reclamation.

Municipal Water Benefits

Benefits from municipal water are estimated at an average of $25,800
annually. fEhis estimate is based on the average annual equivalent cost of
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CHAPTER X FINANCIAL ANALYSIS

The unit investment as determined for the analysis includes the con-
struction costs estimated on the basis of January 1957 prices as well as
interest during construction ccmputed at the rate of 2.5 percent .
during the construction period. The cost of past investigations was
excluded since costs already incurred have no bearing 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 195^ and. 1956. The Vernal unit's pro -
rated, share of the cost of regulatory features of the Colorado River Star-
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 annual equivalent costs are summarized in the following
tabulation.

Total
value

$6,8Tii7^oo
221,000

_-550,000

^,745,000

Average
annual

equivalent
value

$184,100

Item
Construction cost
Interest during construction
Less cost of past investigations

Unit investment
Annual 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 ($505,100) would compare the
average annual equivalent costs ($211,600) in a ratio of 1.44 to 1. The
benefits would exceed the costs by an average of $95,500 annually.

Cost Allocations

Estimated costs of the Vernal unit, including construction costs and
annual operation, maintenance, and replacement 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 and wildlife conservation were allocated, to those purposes. Ihe
remaining costs were allocated to irrigation and municipal water by the
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CHAPIER X FIMNCIAL ANALYSIS

separable costs-remaining Tgenefits method. The allocation to any purpose
is not less than the separable cost of including tha-fc 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 tabula-
tioa below.

Allocation of unit costs

Unit jpurpose
Recreation

Fish and wildlife conservation
Irrigation
Municipal water

Total

Construe -
tion cost
-^92,000-

27,000
6,154,000

?, 000
5,B92,000

Annual operation,
maintenance, and
replacement costs

$7,100"
1,200

12,700
1,800

~227800-

y Includes $1^,000 for interest during construction.

Repayment

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 l>e repaid

by the water users as discussed in the following sections. The repay -
ment analyses are based on repayment in $0 years, as specified, in the
authorizing legislation.

Irrigation repayment

As explained in Chapter IX, irrigators could pay their annual opera-
tion, maintenance, and rerplacement costs and could pay an average of
$50,000 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-
-fcion allocation, amounting to $4,654,000, will 'be paid from revenues in -the
Upper Colorado River Basin Fund that are apportioned to Utah. The irriga-
tion costs will be interest free in accordance with existing reclamation

lav.

Municipal water repayment

Costs allocated to municipal water, including interest during con-

struction, will be repaid with interest. An interest rate of 2 7/8 per-
cent was used in this analysis, but the actual rate wiU Tse determined

later by the Secretary of the Treasury as provided in the project author"
izing legislation.

Since the municipal water made available by the unit is to some
extent a reserve to meet the growing needs of the future, the repayment
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CHAZCJT; XI

FORMULATION OF DEVELOPMENT PLAN

The plan of the Vernal unit was formulated toward providing optifflum
development of the water resources of Ashley Creek. Under present condi-
tlons the natural streamflov and. availa'ble 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 loxig-tena storage holdover to increase the amount of useable
water and. the inaccessiMlity of arable lands that are not presently irri-
gated. As pointed out in Chapter TV, significant irrigation shortages for
most of the unit area would occur in only 5 years of the 27-year period of
study. Additional reservoir capacity would only slightly increase the aver -
age reservoir yields. Thus the scale of development under the adopted, plan
is about the maximum that can T?e 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 possibJLli-fcies 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 dis-bri'bution 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 maximma 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

79



CHAPTER XI FORMULATION OF THE DEVELOrMENT PIAN

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
requireaeats for full agricultural developaent.

Stanaker Feeder Canal from Ashley Creek to the top of the divide above
the reservoir area was routed to bypass a cemetery which is near the point
of diversion from Ashley Creek. The can&L location from the divide to the
reservoir was selected, as the most advantageous economically. Considera-

tion was given to locating the Stanaker Feeder Canal over the route of the
existing Stanaker ditch. This route, however, is through rugged and broisen
terrain, would require a long and high drop, and has no advantage over the
route selected.

Maeser Reservoir Plan

Features of the Maeser Reservoir plan would include the Maeser Beser-

voir on Ashley Creek at the head of Ashley Valley and the same Water Sav-
ings pipe system and drainage features as included in the Stanaker Reservoir
plan previously described. The Maeser plan differs from the Stanaker plan
in that the Iteeser Dam and Reservoir would be substituted for the Staxiaber
Dam and Reservoir, the Ft. Thorriburgh Diversion Dam, Stanaker Feeder Canal,
and Stanaker 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.

Maeser Dam on Asbley Creek would be an earth-fill structure 192 feet
nigh above streeuribed with a crest length of 1,920 feet and a total embank-
ment of 6,158,000 cubic yards. ISae splllwoy capacity would be a'bout 10,000
second-feet. The reservoir formed by the dam would have a total capacity
of 40,000 acre-feet,of which 54,000 acre-feet would be active capacity.

Cost estimates for features of the Maeser Eeservoir plan exe
tabulated on the following page.
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CHAITEK XII

ADMINISTRATION AND CONTRACTS

Project prganizatiqns

The Uiatah 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 Vernal unit of the Central Utah project and for the Jensen
unit -which has also 'been authorized as a part of the project's initial
phase. The conservancy district may 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 Uintah County except that a small west-
era portion of the county is excluded, from the district because it may
more appropriately be included in a future district that will sponsor
other units of the Central Utah project. The conservancy district bound-
arles are shown on the map on the following page.

'She conservancy district has power to levy taxes against all property
within its boundaries as provided by the Utah law and will Tse responsible
for the collection of additional assessments from the water users to meet
costs of the Vernal imit. Funds collected, "by the district will be used to,
cover unit operation, maintenance, and 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
area 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, Bock 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 Vernsd. and Maeser, and the
Naples Water Company representing the unincorporated to-wn of Naples. The
Ashley Valley Beservoir Compaoy, 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 Toy 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
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Public Law 48$ - 84th Congress, 2d Session
(70 Stat. 105)

Approved April 11, 1956

M 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 Bepresenta-

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 Tseneficial
consumptive use, making it possible for the S-tates of the

Upper Basin to utilize, consistently with the provisions

of the Colorado Biver 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, Flaaiing Gorge, Navajo
(dam 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 o'btained by a high wa-ter-
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 justification of such unit and,

accompanied by appropriate 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 -bo as participa-fc-

ing projects: Central Utah (initial phase): Emery
County, Florida, Hanmond, La Barge, Lyman, Paonia (includ-

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

Colorado River

storage pro.jec-t

65 Stat. 51.

Initial units.

Curecanti Dam.

Report to
Congress and.

President.

Par-fcicipating

projects.



Public Law 48$

just 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.

Rainbow Bridge
National Monu-

ment.

Planning re -

ports.

Reports to

States, Presi-
dent and

Congress

Sec. 2. In carrying out further investigations 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

Juaa-Chama, Navajo, Parshall, Troublesome, Rabbit Ear,
Eagle Divide, San Miguel, West Divide, Blues-bone, Battle-

ment Mesa, Tomichi Creek, East River, Ohio Creek, Fruit-

land Mesa, Bostwick Park, Grand Mesa^ Dallas Creek,

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

La Plata, Yellow Jacket, and Sublette participating proj-
ects. Said reports shall be completed, as expeditiously

as funds are made available -therefor and shall be snb-

mitted promptly to the affected States, which in the case
of the Saa Juan-Chsuma 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 Ju&n River

shall (l) be limited to a single off stream dam ai-d reser-
voir on a -bri'butary of the Chama Biver, (2) 'be used solely

for control and regulation and no power facilities shall
be established, installed or operated therea-fc, and (5)
toe operated a-fc all times by the Bureau of Reclamation of

the Department of the Interior in strict compliac.ce with

the Rio Grande Compact as administered ~by the Rio Grande 55 Stat. 785-
Compact Commission. The preparation of detailed designs
and specifications for the works proposed to be con-
s-bructed 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. 5. 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-
sump-fcive use "by States of the Upper Colorado River Basin

Juniper project.

Congressional
intent.



Public Law 48$

of waters, the use of vfaich is apportioned to the Upper
Colorado River Basin by the Colorado Biver Compact and
to each State thereof by the Upper Colorado River Basin
Compact, nor to preclude consideration and authoriza-

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 authorization of this

Act shall be within any national park or monument.

Sec. 4. Except as otherwise provided in this Act,

in constructing, operating, and maintaining the units
of the Colorado River storage project and. the partici-

paling projects listed in section 1 of this Act; the
Secretary shall be governed by the Federal reclamation

laws (Act of June 17, 1902. 52 Stat. 588, and Acts
amendatory thereof or supplementary thereto): Provid.ed,
That (a) irrigation repayment contracts shall be entered
into which, except as otherwise provided for the Paonia

and Eden projects, provide for repayment of the o'bliga-

tion assumed thereundsr -id-th respect to any project con-
tract unit over a period of not more than fifty years

exclusive of any devslopment period authorized by law,

(b) prior to construction of irrigation distribution
facilities, repayment contracts shall be made with an
"organization" as defined in paragraph 2 (g) of the
Reclamation Projec'b A.A of 1959 (55 Stat. UC?^ wMch
has the capacity tu le\ry assessments upon all -tax^Lle
real property loca-ced. vithin its boundaries to ascis-fc

in making repayments, except where a substantial propor-
tion of the lands -bo 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 1959; and (d), as to Indian lands -within,
under or served by any participating project, payment
of construction costs within the capaMlity of the land
to repay shall 'be subject to the Act of July 1, 1952
(47 Stat. 554): Prpvided 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
coBanodity for the marketing year in -which the bulk of
the crop would normally lie marketed, is in excess of the

normal supply as defined in section 501 (b) (10) of the
Agricultural Adjustment Act of 1958^ as amended, unless
the Secretary of Agriculture calls for an increase in

production of such commodity in the interest of national

65 Stat. 51.

Laws governing.

4? use 571
note.

Repayment
contracts

4$ use 485 a.

55 Stat. 1194,
1195.

25 USC 586a.
Restriction.

65 Stat. 1051.
7 use l44l
note.

52 Stat. 41.
7 use 1281.



Public Law 485

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 Kiver and among
the States of the Upper B&sin fixed, in the Colorado River 46 Stat. 5000;
Compact and the Upper Colorado River Basin Compac-b, 45 Stat. 1057.
respectively, and to the terms of the -treaty with the 65 Stat. 51.

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 ou-t 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) All revenues collected in connection with -the Availability
operation of the Colorado River storage project and par- of revenues.

-bicipating projects shall Ie credited to the Basin Fund,
and shall be available, without further appropriation,
for (l) defraying the costs of operation, maintenance, and
replacements of, and emergency expenditures for, all
facilities of the Colorado River storage project and par-

ticipa-ting projects, within such separate limitations as

may be included in annual appropriation acts: Provided,

That with respect to each participating project, such
costs shall "oe paid. from revenues received from each such
project; (2) payment as required by subsection (d) of this
section, and (5) 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-

(l) 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;

(5) 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 Apportionment
amounts needed to meet the requirements of clause (l) of of revenues.

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 cent-umj 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 parfcicipat-

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 (l), (2), and (5) 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-

pa-bing projects or parts of such projects in the State to

which such revenues are apportioned and shall no-b be used
for such purpose in any other State without the consent,

as expressed through its legally constituted authority,

of the State to which such revenues are apportioned. Sub-

ject to such requirement, there shall Tse paid annually

into the general fund of the Treasury from the revenues

apportioned to each State (l) the costs of each par-bici-

pating project herein authorized (except Paonia) or any
separable feature thereof, which are allocated to irriga-

tion pursuan-fc to section 6 of this Act, within a period
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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 pro,1ect or separable feature tbsreof,

or, in the case of Indian lands, payment in accordance
with section 4 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,
19^7 (61 Stat. l8l), and (5) costs in connection with
the irrigation features of the Eden project as specified

in the Act of June 28, 1949 (65 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 prooect. Such interest rate shall

be determined, by calculating the average yield- to maturity
on the basis of daily cl.osj-ng market 'bid quote-bicns dur-

ing the month of June next preceding the fiscal year in

which said advance is made, on all interest-bearing mar-
ketable public debt oTsligations of the United States hav-
ing a maturity date of fifteen or more years from the

first day of said. month, and by adjusting such average
annual yield to -bhe nearest one-eighth of 1 per centum.

(g) Business-type budgets shall be submitted to the Budget to
Congress annually for all operations 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 par-bicipa-ting 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 recognition of the fact that
assistance -bo 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.

6
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the fiscal year 1957, upon the status of the revenues

from, and the cost of, cons'tructing, 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
accomplishing full repayment;.

Sec. 7. The hydroelectrlc 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 authority 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 imder 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 dosies'tic or agricultiiral 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, operate, and maintain
(l) 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 areas 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 conditions 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, operation, and mainten-
ance of the facilities herein provided, and to dispose of

Power plant
operations.

45 Stat. 1057.
45 USC 617 note.
54 Stat. 774.
45 use 6180.

Recreational and
fish and wild-

life facilities.

7
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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 promo-te their develop-

ment and operation in the public interest. All costs

incurred pursuant to this section shall be nonreimbursable

and nonreturnable.

Sec. 9. Nothing 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. 774), the Colo-
rado River Compact, the Upper Colorado River Basin Com-

pact, the Rio Grande Compact of 1958; or the Treaty with
the United Mexican States (Treaty Series 994).

Sec. 10. Expenditures for the Flaming Gorge, Glen
Canyon, Cuirecantiy and Navajo initial i.mlts 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, 1954.

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. There are hereby authorized to be appro-

priated, out of any moneys in the Treasury not otherwise

appropriated, such sums as may be required to carry out
the purposes of this Act, but not to exceed $760,000,000.

Sec. 15. 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. ib. In the operation and maintenance of all

facilities, authorized by Federal law and under the jur-

isdiction and supervision of the Secretary of the

Saving pro -
vision.

45 USC 617
note.

45 USC 6l8o.
55 S-ta-b. 785.

59 Stat. 1219.

Expenditures.

58 Stat. 561.

Effectivity
and approval
of coi-irt

decree, etc.

Appropriation.

Net power

revenues.

Operation and

maintenance^
compliance.

8
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Ittt6rior, 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 65 Stat. 51.
Upper Colorado Biver Basin Compact, the Boulder Canyon 4$ Stat. 1057;
Project Act, the Boulder Canyon Project Adjustmen-fc Act, 54 Stat. 774.
and the Treaty with the United Mexican States, in -the 45 USC 6l?
storage and release of water from reservoirs in the note, 6l8o.
Colorado River Basin. In the event of the failure of the 59 Stat. 1219.
Secretary of the Interior to so comply, any State of the
Colorado River Basin 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 Report to

to continue studies and to make a report to the Congress Congress.

and to the States of the Colorado River Basin on the
quality of water of the Colorado Biver.

Sec. 16. As used in this Act- Definitions.

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 to 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 Toy the Congress of the United States of America by Act
of April 6, 1949 (65 Stat. 51);

The term "Rio Grande Compact" shall mean that certain

compact executed on March l8, 1958, by commissioners rep-

resenting the States of Colorado, New Mexico, and Texas
and consented, to by the Congress of the United States of

America Toy Act of May 51, 1959 (55 Sta-b. 785);
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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 5, 19^,
relating to the utilization of the waters of the Colo-

rado River and. other rivers, as amended and supplemented
by the protocol dated November lh, 1944, and the under-
standings recited in the Senate resolution of April l8,
19^-5^ advising and. consenting to ra-bifica-bion thereof,

10





Planning Report

'RECREATIONAL, USE AND DEVELOPMENT

STANAKER RESERVOIR
VERNALJJt^IT, CEHTRAL. UTAH PRO.JECrr

Prepared by
Region Three Office, National Park Service

Department of the Interior

for

Region 4s Bureau of Reclamation
Department of the Interior

October 1956

William L. Bowen John Jo Moseley
Chief, Division of Recreation Chief, Colorado River Survey

Resource Planning

Milton J. McCoIm. Report by: Edward F. Bullard
Chief, Branch of State Cooperation Recreation Planner

River Basin Code XL/102



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 National Park Service was requested by a memorandum from the
Regional Director, Region 4 of the Bureau of Reclamation, to provide a
planning report for the Vemal Unit of the Central Utah Project.

Purpose

This report offers a preliminary plan for a general recrea-
tional (ievelopment 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
problems of the future administrator.

SUMMARY

Studies have indicated, that Stanaker Reservoir viili 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 Reservoir

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. 44. Watei

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

-^Stanaker Reservoir is used in general reference to the Vernal Urnt
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 5,5l8 and 5> ^-5 feet which indi-
cates a maximum drawdown of 73 feet. The area of the lake will fluc-
tuate between 820 and l80 acres.

Physical Characteristics

Stanaker Reservoir will inundate a flat half-mile wide valley

for nearly three miles. The northern half of the reservoir Tsasin is
generally sagebrush grazing land. The southern half is cultivated, land
in the flatter areas while the lower slopes are sagebrush. On the upper

north-wes-bern 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-

site 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 abrupt in
places that one could literally dive into the water from the escarpment.
A break in this escarpmexrt, -which is about two-thirds of the way from
the north end of the reservoir, is the location of the dam site. (See

Photo II.) When the reservoir is filled to capacity there will be two
or three small islands about a quarter of a mile north of the dam and
close to the east shore; but as the water recedes three islands will

appear just 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 a
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

m.)

The adequacy of the impoundmerrb and its scenic surroundings
are factors favorable to the recreational uses of this proposed
i-eservoir.
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Climate

This semi-arid region has an average precipitation of less
than four inches from May through September of which nearly a third, is
accounta'ble 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 71.7j 83.4, 88.2, 85.3^ and 75-5- The climatic factor is not
significant 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 Vemal. The National Park Service in coopera-
tion -with the University of Utah plan an archeological survey of the

reservoir area.

Present Recreational Evaluation

Any recreational development on Stanaker Reservoir is seri-
ously handicapped by the rough terrain. On the north-west side of the

reservoir a limited area could ~be developed for recreational purposes.

An unimproved public road exists approximately a mile to the southwest
of this area.

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 TV.) 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 Stanaker Reservoir during the recrea-
tion use season should be bet-ween 7 and 27 feet, which will be. compa.t-
ible ui-bh the recreational uses made of the reservoir.
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The towns of Maeser and Vernal had a combined population uf

3,488 in 1950. These t-wo neighboring towns are vithin five miles of ;.L..|.'
Stanaker Reservoir site. Within twenty-five miles of the proposed

reservoir there is an urban population of more than 5?500 people and
over 11,000 urban dwellers live within fifty miles of the reservoir.

Ulntah County has a rural population of 4,600. It is quite probable
t.hat the population figures in Uintah County are much larger today

Vernal is a main stop on U. S. 40, a major transcontinentai

highway between Denver, Colorado and Salt Lake City, Utah. Accord-Lng
to the Highway Planning Depar-fcment of the Utah State Road Commission,

a daily average of 4,190 passenger vehicles pass through Vernal on this
highway Of this total 950 a3"s out-of-state cars. Furthermore, State
Highway No 44, 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 Utah and U, 8. 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 area.

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

Vernal is the major business and. distribution center of the
Uintah Basin and northeastern Utah. Much of the Uintah Basin has

fertile soil and good range land which has encouraged agriculture, li^e-
stock raising and dairying. With increased development of the Uintah

Basin gas and oil field, Vernal has become the center for these activl-
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 Uin-tah

Basin. When construction commences at the Flaming Gorge Dam on the

Green River, Vemal may become the south gateway for this project. The

abundance of power generated by the dam should eventually develop the
phospha-te 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-
lie swimming pool in the town park. Merkley Park, about nine miles
north-west of town, contains about five acres. Within these five acres

there are picnic tables, fireplaces, playground equipment and a softball

diamond. In addition to the s-wiraming 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 to\m 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. 44.

ESTIMATE OF RECREATIONAL NEED AND USE

I-t 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, limiting 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 RECREATIONAL DEVELOPMENT

Rough terrain limits the recreational development to the

north-west 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 facl-
lilies 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 the planned. devel-
opment to a junction with relocated. State Highway 44. This could make a

pleasant l6-mile loop road from the Vernal-Maeser area.

LAND ACQUISITION

It appears that additional land over and above 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-i and
Ei-SWiL 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-
lilies, and a two-hundred-foot scenic easraent should be adequate for the
access road.
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ESTIMATED COST OF DEVELOPMENT

Roads and. Parking Areas --------- $45,000.00

Trails ----------------- 100.00

Water System -------------- 6,000.00

Pit Toilets --------------- 3,000.00

Boating Facilities ----------- 10,000 00

Picnic Facilities ------------ 2,000-00

Landscape Improvement ---------- 750.00

Signs and Markers ------------ 2^0 ..00

Subtotal - - - $67,100.00
Contingencies (10^) --------.--- 6,710 00

Subtotal - - - $73,910.00

Detail Plans, Surveys, and Supervision
(technical and other) of Construction
(25^) ----------------- i8,452._25

TOTAL NON-BEPAYMENT COSTS $927252^25 - - - -
rounded $92,000.00

Annual development cost - 25 yrs. @ 2-^'fo
interest (0.0543) ----------- 5,009.84

Operation and Maintenance
Caretaker ------ $750.00

Maintenance ----- 750.00

Supplies and Material- 600.00
27l00-00

TOTAL ANNUAL COSTS~~$T7l097? - - - -
rounded $7,100.00

ESTIMATED RECREATION BENEFITS

Although many economical benefits arise from the availability
of adequate recreation facilities a-t 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 - Development, Operation and Maintenance,

$7100.00, capitalized for 100 yrs. @ 2^
(factor 36.614) ------------- $ 259,959.^0

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 --------- 519,919.80

Rounded ------------------ $ 520,000.00

The foregoing figures represent the judgment of the National

Park Service as to a reasonable and conservative valuation of the recre-
ational 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

is 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 Vemal 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 FUTUBE STUDY AND PLANNING

When suitable arrangements are made with an agency to admin-
ister, maintain and operate this developmen-b, additional detailed

studies -will be required to evolve a more comprehensive plan or recrea-
tional development and management.



Hmto I
Looking up the reservoir basin from near the recreational
development, the upper reaches of -the reserroir are in -the
right tackgrouna.. Bulia.lngs in this pict.ure (left center)
are about fifty feet 'below the maximum elevation of the
reserroir. The cove for boating facilities is located.
'behind, these 'buildings.

Photo II
Looking across -the reservoir area to dam site near -the

cotton-wooa. trees In the center of photo.

8



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

Photo IV
The northeast abu-tment of the dam will join the break in
the escarpment at -bhe left side of -the photo. State
Highway Vt will be relocated along -the escarpmen-t to the
right.
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FISH AND WILDLIFE SERVICE REPORT

PREFACE

The Vernal unit--a part of -the initial phase of the Central Utah
project, authorized for construction by Public Law bQ^, 84th Congress,
2d. Session'-provides for regulation of flows of Ashley Creek in the vicin-
ity of Vernal, Utah, 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 191<-5, and "A Pre-
liminary Evaluation Report on Fish and Wildlife Resources in Relation to
the Proposed Vernal Project, Green Biver Subbasin, 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
obtained, through subsequent communications with the Area Engineer Bureau
of Reclamation, Spanish Fork, Utah, Acknowledgment also is made of assist-
ance "by the Utah Department of Fish and Game in providing information con-
cerniag 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. She Utah Department of Fish and Game's concurrence in this
report is signified, in Director Sgan's letter dated April 19, 1957.

DESCRIPTION OF THE PROJECT

Purpose

1. The primary purposes of -the Vernal unit are to improve the sea-

sonal 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 5 miles north of the lands to
receive supplemental water surrounding the town of Vernal.
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Project Features

Engineering data

5. Project features will consist of Stanaker Dam and. Reservoir',

Ashley Diversion Dam and. Stanaker Feeder Canal, whereby flows of Ashley
Creek will be diverted into Staaaker Reservoir; Staaaker Service Canal.,
which will distribute water from Stanaker Beservoir to existing irriga-
tion systems; a systeoi of open drains to prevent accumulation of excess

surface -water when irrigation applications are increasecLj and a water-
saving pipeline that will deliver water to rural areas and permit storage
of winter water now lost in the canals.

4. Ashl^y Diversion Dam will span the channel of Ashley Creek about
5 ailes downstream from the mouth of Dry Fork and inmediately above the
headworks of the existing Ashley Central Canal. It will be constructed
to a height of 9 feet above stream bed and will have an overflow crest 100
feet in length. Tbe Stanaker Feed-er Caaal •will extend, from Ashley Diver-

sion Dam to Stanaker Beservoir, a distance of ^ miles; en route, 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. Stanaker Dam iid-11 be an earthfill and rockfill structure 158
feet high, with a crest length of 1,800 feet. An open-channel spillway
located on the right abutmeat will ha^e a capacity of 400 second-feet.
Both the spillway and the outlet works—a gated, conduit 6^ feet in dia-
meter—will discharge into a concrete-lined stilling basin at the head of
the Stanaker Service Canal.

6. From its origin at Stanaker Dam, the Stanaker Service Canal will
extend southward, for a distance of about 12 miles. Ihe initial 5,500 feet
will consist 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, fhe canal will gradually diminish to its terminal
capacity of 4? second-feet. For part of its length after crossing Ashley
Creek, the Stanaker Service Canal \n.ll utilize the channel of the existing
Ashley Central Canal.

Operation

Water Utilization

7. The Vernal unit •will be operated, to supply the water requirements
of l4,780 acres of land now inadequately irrigated and. to make an additional
1,500 acre-feet of water available annually for municipal use.
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8« Unders-fcanding of the plan of operation is facilitated if the
laais to be irrigated are envisioned as being in two dis'fcinct l3locks--one
lying above Stanaker Reservoir, the other below. (See Plate III.) Nat-
urel 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 Greek 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 small 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 Tie 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 storage. Shortages in the lower "block resulting from insufficient
direct flow will be met with water released, from storage in Stanaker Reser-

voir and delivered through the'Stanaker Service Canal 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 correspoudicg quantity of water will be released, from S-fcanaker
Reservoir for irrigation. In the reservoir, 1,500 acre-feet of storage
will be accordecL priority for implementing this exchange.

Reservoir Operation

11. Although operation of Oaks Park and Long Park Reservoirs will
be integrated, 'with that of Stanaker Reservoir, it is not anticipated, that
the current regimen of the existing inrpoundments will be significantly mod-
ified.. Operational data for Stanaker Reservoir are s-ummarized in Table 1,

below:

Table 1 - Stanaker Reservoir Operating Datal/

exation^/-

5,521
5,518
5,514
5,482
5,456
5,455
5,589

Reservoir

Capacity
Acre-feet

41,000
58,500
55,000
15,000

5,500
4,500
• • • •

Surface
Area

Acres

880
850
800
480
260
240
t • •

Shore
line

Mile?

8.6
8.4
8.2
5.9
5.5
5.2
• • •

Maximum pool
Normal high pool
Average annual aiaximum pool
Average annual minimum pool
Dead storage
Minimum pool
Stream lied

^/ All elevations are in feet and refer to mean sea level dat-um
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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 Oaks Park Reservoir.

15. Existing irrigation sys-tens 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 canals, substantial volumes of
water necessarily are bypassed at the canal headinga. 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. Qper-
ation of the Vernal unit will modify these conditions only insofar as
spring flows are concerned; then, as the result of diversions for storage
in Stanaker Reservoir, the flow of Ashley Creek downstream from the Aahley
Diversion Dam will be drastically reduced, and in some years, essentially
eliminated..

DESCBIPHON OF THE WATERSHED

Physical Features

l4. Ashley Creek rises on -the south slope of the Uinta Range in .
northeastern Utah, and flows southeastward to join the Green River approx-
imately 11 miles southeast of the to-wn of Vernal. Project lands lie in
the lower Ashley Valley in the vicinity of Vernal, at an average elevation
of about 5,500 feet.

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

l6. The climate is temperate and semiarid in the valley, with a
growing season of alsout 119 days between killing frosts. The annual 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° P., while the average temperature
in July is 70.4° F.

17. Vegetative cover in the upper watershed, is cheiracterized Toy mod-
erately dense stands of coniferous trees interspersed -with grassy parks.
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This vegetative type merges into a pinyon pins - juniper type on the
lower slopes and foothills. At still lower elevations the characteris-
tie native vegetation is composed mostly of sagebrush, greasewood, rab-
tatlirush, and. saltbush, wi-fch a sparse understory of grasses and forbs^
however, extensive areas of this teushland type have been replaced, "by
farmland.

Commercial Features

l8. Agricul-bural development in the Ashl^ Valley is directed
largely toward, production of meat and dairy livestock. A substantial
portion of the farmland consists of pasture. Forage crops—principally
alfalfa—and small grains are produced -in quantity to provide supplemen-
tal feed.. Both suimner 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 agrircul-fcural
economy include a mills-processing plan-b, a flour mill, and a xneat-packing
ptant. The nearby forests support several sawnills.

20. Ihe mining industry, producing coal and gilsonits in particular.,
is important 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 created additional
"business.

21. The 1950 census records a total population of 10,500 for Uin-tah
County. Vernal, the largest town, reported, a population of 2,845 during
the 1950 census, however, in 195^, 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 a-t Craig, Colorado, 150
miles east of Vernal. 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.

25. Vernal enjoys a growing tourist trade "because of its proximity
to Dinosaur National Monument and to recreational sereas in the Ashley
National Forest.
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FISHERY SECTION

Without the Project

Stream fisheries

24. Above the Stanaker Diversion Dam site, Ashley Creek and its
larger tributaries are cold, usually clear streams, productive of aquatic
insects and characterized by pools,"boulders, and. overhanging banks which
provide concealment for fish. Bainbow, brown, and. Eastern brook trouts
are present in moderate numbers. Comparable habitat and trout populations
are found in Brush Creek "both above and lielow Oaks Park Reservoir. All

told, the upper watersheds of Ashley and Brush Creeks contain 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 l8 miles of Ashley Creek below the Stanaker Diversion
Dam site only 6 miles provide yearlong ha'bitat for fish; the remaining 12
miles are periodically dewatered by irrigation diversions and are haMtable
by fish only during the late spring and early summer of some years, when
available flows exceed the irrigation demand. 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, nowhere 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. U-biliza-
tion of the canal for fishing approximates 600 man-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 Oaks Park Reservoirs are

severely dra-wn do'wn 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 -fche
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-
iora-fced. 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 tribu-fcary stream contributes naturally
spa-wned trout in sufficient numbers to create an at-fcractive and moder-

ately utilized fishery.
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52. Assuming that Stanaker Reservoir will be managed as a trout
fishery, it is estimat4d that the average annual fishing use will amount
to 2,200 man-days and. that an average harvest of 5,500 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

55. Construction and operation of the Vernal unit will have no sig-
fleant 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 tie managed as a 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 5^500 trout to the creel.

Belated. Monetary Values

54. 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 Stanaker Reservoir fishery, since existing
fisheries 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 annual expenditure attributable to the Stanaker Reser-
voir fishery -will amount to approximately $11,000.

WILDLIFE SECTION

Wildlife Resources Without the Project

Introduc-bioa

Species Present

55. Ihe more importan-t wildlife species present on the Vernal Uni-fc

are pheasant, valley quail, mourning dove, co-fctontail, leaver, rauskrat,
Canada goose, and various species of ducks. Other animals found on the

8
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area include mule deer, sage hen, jackra'bbit, red fox, mink, skunk, bad •»

ger, bobcat, and. many kinds of shore birds.

Vegetative Cover Types

56. Native vegetation on the uncultivated land of the valley benches
and lower mountain slopes is composed of dryland plant species such as
sagebrush, greasewood, rabliifbrush, 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. Heavy 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 f'orbs and grasses.

57. Much of the native vegetation in the valley has been replaced
with cultivated, crops, and under irrigation these lands produce alfalfa,
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. Hardstea bulrush, cattail, widgeongrass, pond-
weed, watereress, spikerush, and. marQr sedges comprise the vegetative
cover in these areas.

Refuge

58. The Stewart Lake State Refuge is located, one mile sou-fcb of Jen-
sen, Utah, at the confluence of Ashley Creek and the Green River. A short
distance above the mouth of Ashley Creek a 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
which parallel Ashley Creek and the Green Biver. Ihe 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 waterfcwl migrating along the Green Biver.
A significant amount of duck and goose nesting and moderate-quality water-
fowl hunting is also provided. The refuge is open to the hunting of
upland-game animals during the regular seasons.

Big game

59 • fHie brushy cover along Ashley Creek and the drainages and
breaks leading to Stanaker Draw provide some habitat for mule deer. In
the upper por-fcion of the proposed Stanaker Reservoir site, a tract of
about 500 acres provides a limited source of emergency- winter deer browse.
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Big game

49. Approximately 880 acaes of mule-deer habitat will te inundated by
Stanaker .Reservoir. About 500 acres of this area is winter range for a feT
animals during some years. Mule deer will be reduced in uumber with the
project in operation. The small population in the vieinity of Stanaker
Draw^ will be forced, out due to the loss of most of their food supply.
There will be no hunting or harvest of Mg-game animals associated with
•the Vernal unit.

Upland, game

50. Eight hundred and eighty acres of upland-game habitat -will "be
flooded. Toy the Stanaker Reservoir. Of the total, about j»00 acres are sage-
brush grazing land which provides excellent habitat for cottontails, the
remaining acreage is utilized "by all upland.-game species conaaon to the pro.:

ect area. The quality of the upland-game ha'bitat vail be slightly reduced
on the l4,T80 acres of irrigated land. that will receive a supplemental
water supply.

51. Inuasiation of the ha'bitat within the Stanaker Reservoir area will
eliminate the upland-game populations, and. existing populations -will be
slightly reduced, on the l4,780 acres of irrigated. land.

52. With the Vernal unit in operation, upland-game hunting 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

55. r0ie 880-acre lake created, in Stanaker Dra-w •will provide little

waterfowl habitat. Severe 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, feterfo'w-1 habitat asso-

ciated. -with the irrigated. lands will be benefited with the project;the bene-
fits, however, will bs largely negated, by a reduction in the quality of the
marshes along Ashley Creek which are dependent upon overbaak flooding.
Reduction of spring flows of Ashley Greek 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 wat.erfowl habitat.

54. Wa-berfowl utilization, associated with the Vernal project will be
reduced, as a result of project operation. The annual waterfcwl use of the
refuge will be significantly reduced, because i-fc will no longer receive
enough water from Ashley Greek to create a marsh. Wa-fcerfowl -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 irill "be reduced with
the project, primarily at Stewart Lake Befuge. The limited, increase in
hunting expected on the Staaaker Beservoir will not go far toward, mitigat-
ing losses incurred at the refuge. With the project, the average annual
hunter usage will total 85 man-days with aa associated harvest of 110
waterfowl.

Fur animals

56. Low-quality fur-animal ha'bitat ^ri.11 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 Dam as a result of a more stabilized streamflow. The
amount &nd quality of fur-aniiaal habitat, however, will "be reduced on
S<»ewarfc 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 $500 fur animals.

Summary of Conditions Without and With the Project

57* Utah sportsmen sorely need. more upland-game hunting opportunities
Waterfo-wl hunting opportunities are also scarce in many sections of the
State. Conversely, Utah's mule-deer population is and, barring incidence
of some i&ajor decima-bing 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 Utah
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
500 acres of mule-deer -wintering range and. reduce populations on the remain
der of the project area, this loss will be of little importance because nun;
Toers of deer affected are insignificant in view of the abundant Mg-gaae
hunting opportunities nearby. On the other hand, the loss of upland game,
although relatively small, represents a significant loss because these
animals provide hunting opportunities which are heavily utilized, toy 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 sportsmen 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 l)e slightly decreased, with the project.

59. rlhe 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 ainmunition, food, lodging, gasoline,
and other items, increase the income of many local and. nonlocal business

establishments. Motels, hotels, cafes, hardware stores, and a sporting
goods store in Vernal, Utah,, 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 s^efid to harvest game aaimials.

6l. Average annual expenditures associated with the harvest of game
animals which will be affected by the Vernal unit total approximately
$l6,900 under without-the-project conditions. With the project, average
annual expenditures amount to about $l4,650. This is a reduction of approx
imately $2,250 in gross annual sales.

Fur-animal values

62. Fur animals valued at $550 will be harvested annually without the
project, while -with the project the value of this harvest will amount to
$500.

65. Related monetary values are suaanarized in table 5 "below.

Table 5 - Sunmary CQfflparison of Mpnetary Values

Big game
Upland game
Waterfowl

Subtotal

Fur animals

Totals

Related to Game

Without
Project

$ 1,100
14,500
1,500

$16,900

550

$17,450

and Fur Resources

With
Project

$14,200
450

$l4,650

500

$15,150

Difference

4i,ioo
-500
-850

-$2,250

-50

-^2,y0

.•15
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DISCUSSION

Wildlife

UplancL-game preservation and enhancement

64. The acquisition, development, and management for wildlife of small
plots of land totaling 125 acres that are strategically located througli-
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-game 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 area. By fencing them. and
establishing -winter food and. cover plantings where necessary, critical iri.n-

ter cover for pheasants and other game birds would "be provicLed, -which would
enhance the entire irrigated section for wildlife*

65. Thoughtful selection of the lands to be developed for wLldlife is
essential to the success of this proposal. 1'he plots must be of suitaMe
size and shape; they must contain soils suita'ble for growing cover plants;
and they must be properly dispersed, throughout the area to Tae developed..
The Fish and Wildlife Seririce •will cooperate with the Utah Department of
Fish and Game in the preparation of wildlife-haMtat development plans for
this area.

66. The initial cost of the 125 acres of land would be approximately
$9>^00, 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 annual basis, acquisition. costs •would, amount to $260 (amortized for
100 years at 2-^ percent) and habitat development costs, including fenc-
ing and establishment of wildlife ha'bits.t plantings, would amount to $550
annually. Operation and mainteuance of the developments -would be borne by
the Vtoh State Department of Fish and. Game and. would. average $7o0 annually.

67. As a result of the acquisition and habitat development of 125
acres interspers-id throughout the Vernal irrigated area, losses of upland
game would, be entirely mitigated. and. substantial benefits would "be reai.--

ized. Loss of harvest of 100 zrpland-game animals furnishing $0 man-days of
hunting would be recouped; and an increased take of 550 upland-game animals
providing k-^Q 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 $500 loss in hunter expend-
itures accruing from the project will be recouped, and an additional
$2,950 will be expended, annually.

16
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Stewart Lake Refuge preservation and erihancemen-t

68. Habitat should be maintained on the refuge to provide for migrat-
ing and. 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 area 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 Ut&b. Depart-
ment of Fish and. Game has filed for 5 second-feet to "be pmped. into the
refuge. The delivery distance would be short, since the ref-u^e dike lies
•within 100 yards of the river at certain points. A dies el pump of 5-second-
feet capacity sa.11 d.eliver ^c.ough • water to meet water rsquireaents

for the refuge.

69. It is estimated that the initial cost of the die.sel pui&p -
installed on Green River •woulci. be $5>000. Pips 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^-pei>-
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-
tioa. and maintenance costs -would total about $400. Ihe total cost of this
proposed, development would be $51,250.

70. With the pump in operation during -the months of March, April,
May, September, and. October, substantial benefits to waterfowl and. vater-

fowl hunting would accrue in addition to mitigating the losses. Loss of
^5 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 pumping during September and October, since the area would provide
an additional 100 man-days of hun-bing and waterfowl utilizat.ion woulii be
increased during this period. t>y 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, aad an addi-fcional $T50
will be expended annually.

RECOIvJMENDATIONS

71. It is recommended—

(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
Government, except for sections reserved for safety, effi-
cient opera'tion, or. pro-fcec'feion of public property.

17
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(2) That leases of Federal land in the projec-t area rs;;.cv"/L

the right of free public access for hunting y.nd fij^-nf.

(5) Ihat the Utah State Department of Fish and Game and the
U. S. Fish and. Wildlife Service be consulted, when clear-

ing specifications are developed, for Stanaker Reservoir.

(4) Sha-b 125 acres of lands be acquired, by the Bures.u of
Reclamation and. made available to the Utah State Depart-

ment of Fish and Game for administration and mane-gecia.t.it.
under a General Plan, as provided for in Section 5 of
the Coordination Act of August 1k, 1946 (60 Stat. ICSO,
U.S.C. 661).

(5) Iha-fc the sum of $12,700 be provided for the initial
developraent of •wildlife habitat on the 12^ acres of
lands requested in recommendation ('+), the work to te
done by the Utah State Department of Fish and Game
under a Memorandum, of Understanding with the construe

tion agency.

(6) 'fhat the sum of $51,250 be provided for the purchase
installation, operation, and maintenance of a 5-seccnd-

foot capacity diesel pump and approximately 500 feet, of
pipe needed to provide water to the Stewart Lake Eefuge.

CONCLUSIONS

72. One out of every four people in the State of Utah hunts, or
fishes, or does both. In so doing they spend $44,000,000 annually. Of
the total number of sportsmen in Utah, over 44 percent hunt pheasants
and 21 percent hunt waterf owl—this, despite the fact .that neither pheas-

ant nor waterfowl hun-fcing is available in many parts of tiie State.
Undoubtedly a higher percentage of the Statess sportsmen would, hunt. these

species if the opportunity were available. It is important, therefore,
not only to prevent the loss of pheasant and. waterfowl hunting opportun-

ities, but to develop them to their maximum potential where conpatible
with other land-use interests. Construction and operation of the Vemal

unit presents the opportunity to do 'fcioth at & cost far less than the
value of the resources saved. and enhanced, by so doing.

75. Ihis report is based on data a-wailable from the planning agency
as of September 1, 1956, and any modification of plans should be brought
to the at'fcention of the U. S. Fish and Wildlife Service.

John G. Gatlin
Regional Director

May 1957
18
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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 'beers, 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 tie inundated. A small qziantity 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 seem is IT
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 withdra-wn area are invalid.

The Morrison outcrops in the reservoir area were checked with a

Geiger 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 been abandoned.
The Morrlson formation crops out in other areas of Unitah County, but
uranium production has consisted of only a few -tons of carno-ti-fce ore.
The uranium potential in the reservoir site is considered negligible.

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

INTRODUCTION

The Bureau of Mines 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, 1956.
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The proposed Stanaker Reservoir is a part of the Bureau of Beclama-

tion's Central Utah Project. It will store spring rua-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 5.6 miles north of Main Street, Vernal, Utah.

The reservoir would occupy most of sees. 26, ^ and. 5.5, T. 5 S., R. 21 E.,
Salt Lake meridian, Uin-fcah County, Utah.

The reservoir site is in Stanaker Draw, through which water flows
in-bermittently 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. sliale 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 oreak in the hogback at the south

end of the Taasin. The steep rim of the hogback, which slopes away from

Stanaker Draw, is a conspicuous feature in the basin.

Most of the reservoir site is farmed. Natural vegetation consists

of raage grass and sagebrush.

Utah Highway No. 44 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 minsral rigfats on a block

of land. in sections 5^- a-ud 55 'tbat was sold. for delinquent taxes.
According to the Bureau of Reclamation's Central Utah Project Repor-b,
Appendix A, Design and Estimates, dated February 1951^ "the public domain
in the Stanaker Reservoir site was withdrawn from mineral location.

The privately o'wned. land is used for raising alfalfa and. grain and
for pasture. Several farm residences are within the project site. Oil

and gas leases have been granted on much of the privately owned land.

PROJECT PLAN

Stanaker Dam will 'be at the breals; in the hOoback in the SW -^,

sec. 55, T. 5 S., E. 21 E. The dam wiU Tae 158 feet high and. have a

crest length of 1,7^0 feet. The alti-fciule of the crest will be 5,52?
feet, and that of the active maximum vater surface will be 5,517 feet.

A 2-mile feeder canal from the proposed Thornburgh. diversion reservoir,

on Ashley Creek in sec. ^, T. 4 S., R. 21 E., will supply -water to
Stanaker Reservoir. Thornburgh Reservoir 1'rill cover about 2 acres.
Stanaker Reservoir will have an active capacity of about 54,000 acre-feet.



BUREAU OF MINES REPORT

GEOLOGY

Regional Geology

The Staftalyer Reservoir site is in a small anticlinal arch on the
south limb of the broad. Uinta Mountains anticline. The south flank 6f
the Uinta Mountains 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 Frontier sandstone.

Bock 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:

Age

Recent

Cretaceous

Formation Member

Alluvium
Mancos Upper shale

Frontier

Aspen or
Mowry shale

Jurassic

Dakota

Morrison

Nugget

Description

Fine sand and slit
Gray-black shale

Tan sandstone,
some coal

Carbonaceous, dark

to tan, platy
siliceous shale

Sandstone and con-

glcmerate
Multi-colored shale

Reddish sandstone

Thickness
(fee-b)

0-90
5000-6000

60-215

1^.1-284

10-500
T80
600

Apparently there are no 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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aUuvium found in a Bureau of Reclamation drill hole was 89 feet deep.
In the central and northern part of Stanaker Draw the alluvim covers

the Jurassic Morrison fonaa'fcion.

Mancos Formation

The Mancos formation of Cretaceous age confonoalily overlies the

Dakota sandstone. In the Uinta Basin it has been divided A/ 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 reservoir site, but is
exposed tffitaediately to the south of the damsite. The broad Ashley Valley
•was formed, in this shale member.

Frontier Sandstoae

This member crops out as a prominent hogback along the north edge of

Ashley Valley, and. will form the upper paj't of the daa a'butments.

The Frontier member is composed mostly of light tan sandstone with

some sbale 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, soEietimes referred to as the Mcwry 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 Sands tone

The Dakota sandstone is the basal fonaation 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

i3rominent ridges, and. in this area forms the crest of the east rim bound-

ia3 Stanaker Draw.

I/ Walton, Paul T., Geology of the Cretaceous of Uinta Basin, Utah:
Geol. Soc. of America, Vol. 55, Jan. 1, 1944, 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 forma'tion crops out below the Dakota sandstone
along the east rim of Stanaker Draw. It is about 780 feet -bhick and is

comprised of red, white, purple, and. green shale and sandstone beds.
This formation underlies most of the aUwium 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 out along the higher ridges on
the west side of Stanaker Draw. It is comprised of red sandstone and

some shale. This fonnation 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. count3r courthouse 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 out-^rops have been prospected, for uranium. According
to residents living a-t. the site, land within the area has been leased for

oil 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 saadstone 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 8, Gale of the
U. S. Geological Survey 2j . This operation was known as the Gibson mine

2, Gale, Hoyt S., Coal Fields of Northwestern. Colorado and Northeastern

Utah: U. S. Geol. Survey BuU.. 4l5, 1910, pp, 20?, 2l4 and 250.

5



BUREAU OF MINES EEPORT

and is on land patented for its coal reserve. According to tJ. S. Bureau

of Mines Bull. 22 (p. 815) ^/ and Techuical Paper 5^.5 (PP.506 and 515) .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 aS follows:

Coal 1 foot 10 inches
Coal 5 feet 6-1/2 inches
Glay 0 feet 1 inch
Coal 1 foot 9 inches

Analyses of the coal inclucLed the following:

Volatile Fixed .
matter, carbon. Ash,

percent percent percent B.T.U.
Lower l4 inches of top 22 inches 52.8 44.9 12.9 10,570
Middle 42-1/2 inches 54.4 44.5 10.7 10,5o0
Lower 21 inches 52.7 ^.8 12.5 10,690

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

The coal above 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 October 1956. The coal oufccrop was measured and
found to be 5 feet thick and extremely weathered. 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 ami 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

5, Lard, N. W. et al.. Analyses of Coals in the United States, Bureau
of Mines Bull. 22, 1915, 1200 p.

4, Analyses of Utah Coals: Bureau of Mines Technical Paper 5^5, 1925,
90 p.

6
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have been located north of the reservoir site. A few claim stakes were
observed in the reservoir site. Acaordnng to the Bureau of Reclamation's

Central Utah Project report (see ssction on Stanaker Beservoir), the

public land. around, the reservoir site was withdrawn from mineral location.

Outcrops of the Morrison formation in sections 26 and 55 were examined

for radioactivity every one-quarter mile. Several mining claims located.
north of the reservoir site also were investigated, and the only abnormal
radioac-fciv-ity that was observed wa.s 1-1/2 miles north of the upper end

of the site where a claim had. been trenched vi-bh 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 was 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 ccmm.ercial
quantities will be found at the site of the proposed Stanaker Reservoir.

CONCLUSIONS

There are no significant laineral resources Ui-a-'c will be affected by

the proposed St-aaaker Reservoir.
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SPLGP-F (Colo. B. a'bove Lee Ferry) 7 August 1956
Mr. E. 0. Larson

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 Vemal Unit is infeasible.

Conservation storage on Ashley Creek is not plaaned 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 Ts-afc 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 -vrill be interested in further consideration of tfae operation

of any such main-stream reservoir on Ashley Creek.

Very truly yours,

/s/ Leo E. Duribam Jr.

LEO E. DUNHAM, JB.
Lt. Col., Corps of Engineers
Acting District Engineer
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PUBLIC HEALTH SERVICE REPORT

IntrocLuction

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 Greek, a tribu-
tary of the Green River, by diverting water at Fort Thorriburgh Diversion
Dam to Stanaker Reservoir. The reservoir, with a maximum capacity of
58,500 acre-fee-b, will be formed by an earthfill dam at an off stream 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 Staaaker 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 5 miles in length respectively.

PopuLation

According to the Bureau of the Census, the population in the unit
area was 6,8^-0 in 1950. Vernal and Maeser, with 1950 populations of 2,845
and 64$ 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 10,500 in 1950, 9,898 in 19^0, and 9,055 in 1950. The overall increase
of 1,265 between 1950 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 toy existing water
supply systems.

Ashley Springs, located adjacent to Ashiey Creek about 9 miles north
of Vernal, is the eommon source of water supply for Vernal, Maeser, and
Naples. The water is conveyed by a 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 Toy the Vernal, Maeser, and Naples systems in 1955s 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 systems.

Since the water rights established by Vernal, Maeser, and Naples are
inadequate to supply the demand. for municipal purposes during years of low
flow in Ashley Creek, additioual 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, liy the municipal water systems
would require about 1,500 acre-feet of additional water annually for domes -
tie purposes. The Vernal -unit has been planned to make this amoun-fc of

water available from a portion of the Ashley Creek Spring supply, currently
used for irrigation purposes, in exchange for storage water from S-tanaker

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
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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 coDimunities 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
area. 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: (l) extending the Vernal and Maeser water
supply systems, or (2) by connecting the rural homes to the proposed
Veraal unit water savidgppipe system. A combination of "both plans may

be the most practical solution of the problem.

The water saving pipe system referred to in item 2, will be con-
structed and exteQded 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 lelcw its source at Ashley Springs. The pipeline 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 serving the rural areas with stockvater 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 for

domestic purposes from the proposed water savings pipe system, the local

Conservancy District should carry on negotiations for the installation
of service connections that will provide water from this system. Imple-

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 adopted, disinfeetion of the water near the source will be essea-
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 a source of supply for irrigation purposes further downstream. Pollu-

tion of Ashley Creek from this source will Toe 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
chlorina-bion of the final effluent was req.uired 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 systems and adequate sewage treatment to eliminate the health
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 sep-fcic tank
systems or cesspools. Good subsoil 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-surface 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
50 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 may 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, construc-fcion, operation, and maintenance of recreational facili-

ties are essential, both for the protection of visitors and for maxiuium
benefit of subsequent water users. Sanitary requirements of the State

and local health departments should Toe 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,
quarters will undoubtedly be available in the community for some of the
construction workers and their families. If a 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 lie encountered will include adequate
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 camp 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.
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Mosquito species in the area.--A total of 101 larval aud &L .adid-t
mosquitoes were collected during the field reconnaissance. Larvae of

Culex tarsalis, the primary vector of encephalitis, were collected from
a number of seeps and roadside ditches in the Vernal area and weze found
iu large numbers in seepage pools near the proposed Stanaker Dam site.
Larvae of Aedes dorsalis were also uumerous in these seepage pools.

Larvae of Anopheles freebomi, the Western malaria mosqui-fco, and Culis^eta
incideDS 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. dprsalis and Aedes cajnpestris 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. •fcarsalis comprised 29. of the 55
adult mosquitoes taken.

Mosquito-borne disease and pest problems.--Eneephalitis is the vector-
"borne disease of most concern in the area. Records show that there were

outbreaks of equine encephalitis in Uin-fcah 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 outbreaks of the
disease may occur among humans and horses.

Anopheles freel3orni.--The western malaria mosq.uito 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, grea-bly inhibit healthful outdoor activities, and may create
public health problems not involving the transmission of specific diseases.
For most people, mosquito bites cause irritation and. itching. The aller-
gicieacfcions and secondary infections from bites may require medical
attention and sometimes hospital!zation.

Factors influencing mosquito production.—During the field reconnais-
sauce 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.—Storage

of Ashley Creek water in the Stanaker Reservoir should, le 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 which also should be of benefit
to mosquito control.

No significant 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 mosq.uitoes 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-
quite production unless adequate preventive measures are provided, in
the construction, operation, and maintenance of the project.

SUMMARY AND CONCLUSIONS

1. The water rights acquired Toy the communities in the unit area are

inadequa-fce 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.

5. The provision of adequate and safe water supplies, especially in the
rural areas where they are urgently needed to replace inadequate pri-va-be

supplies, will eliminate the health hazards associated with the use of
unsafe water for domestic purposes.

4. The discharge of untreated sewage to Ashley Creek from the Vernal
sewerage 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 to the pollution of irrigation water.

6. The installation of underdrains in the low lying areas of the Veraal
unit will improve operating conditions for private sewage disposal
systems.



PUBLIC HEALTH SERVICE REPORT

7. Stanaker Reservoir will provide limited opportunities for recreational
development for possible picnieldlng, boating, and fisMng.

8. Significant numbers of pest and. disease vector mosquitoes, including
the species that transmits encephalitls, 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 since it will supply a constant supply of
irrigation water that will reduce flooding of cultivated and "bottom land
areas during the spring season.

11. 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 Maeser water supply sytems or (b) by providing service connec-
tioas from the water savings pipe system.

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

5. Appropriate action should be taken by the local health author!-
ties to eliminate all sources of pollution from private sewage
disposal systems In the unit area.

4. 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, construe -

tion schedules so that guidance and. consultation may be provided
on public health problems associated with the Vernal unit.

8
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II. Mosquito Control

In order to prevent or minimize mosquito problems, it is recoiBmended

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 1^ miles of urban
population centers, rural population groups,or recreational areas.

Stanaker Reservoir

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.

5. After the reservoir has been impounded, vegetative growth should be
removed periodically from flat protected areas in the normal summer
fluctuation zone.

4. Borrow areas should be located where they will be permaneatLy 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 Taelow 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.

Irrigati on 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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5. Install underdrains, culverts, etc., on grade to assure complete
drainage.

4. Install 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 yields. Irrigation farmers should be encouraged to employ the
following basic principles and practices that will Tse 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.

4. 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 adequate maintenance to assure free flows in all drains.

Main Surface Drainage System

1. Provide an overall 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.

5. Make provision for additional construction of drains to meet

actual needs as they develop.

10
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4. 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
mosquitoes.

11
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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. k,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 fanning is
the major industry of the unit area.

Evaluation of Skpected Direct, Agricultu-ral Benefits

Procedures and Sources of Information

This report is based on available field data, published reports, and the
combined judgpient 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, development So

As limited time would permit, soil surveys, field investigations, engineer-
ing surveys, crop yield determinations, and irrigation water investiga-
-bions 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 sarvey include Bureau of
Reclamation Land Classifica-bion 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 Vemal 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 II 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 alkalinifcy.
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 1,744 acres of land suitable for irrigated pasture
and occasional cultivation with proper land treatment if additional irri-
gat ion 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 productivi-fcy, 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 sno-wmelt Ashley Creek usually carries more water than is needed

at that time for the Irrigated lauds in the valley. Later in the summer

2
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stream flow is usually much below the irrigation demand, fhis condition has
led to excessive irrigation 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 mont.hs 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 requirements by the Blaney-Criddle method, modified by
field investigation, was satisfactory for this unit. This produced esti-
mated consumptive use of irrigation wa.ter as shown in the following table*

Consumptive irrigation_water requirement, s for Vernal unit area

Crop

Per-:

cent:
of :

area:

Consumptive use
Frost-: Pre & post-iTotal

free :

period:
frost-free

period
sea-

sonal

y
Effect•
Precipi-
tation

Net seasonal
consumptive

use
reauirements

Alfalfa
Past-Hpe
Corn^
Small grain

Average

37:
26:
9:

28;
•

100:

21:
19:
19:
17:

-Inches

4
4

25
23
19
18

3
3
2
1

22
20
17
17

202,

I/ Based on Bureau of Reclamation's 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.

?fanagement 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 vd-th increased educational and technical
assistance available to wa.ter 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
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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 Greek
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 so 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 farms.
These records gave a picture of present agriculture in the Vernal unit area.
Additional information was supplied by other local, state,"and federal
;9gencies<

Although the size of farms in the Vernal unit averages about 120 acres,
most farms are smaller and much of t-he 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 valley chiefly as a winter feed base.

The average length of the frost-free season—119 days—restricts irrigated
crops to comparatively shorb-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 coin silage,
9 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 far®, and generally better management of
the land and crops can be expected when an adeqaate 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.
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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 U,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.

Pro.tected 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 compensa-fce for operator and family labor and for invest-
men-b in irrigation water, imcluding annual operation and maintenance costs,

Estimates of increased incomes have been made for three types and sizes of
farms. The three budgets are Grade-A dairy, Grade-G dairy, and beef cattle,
They are viewred 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 $10.2i2 per acre for the beef cattle budget. An estimated
weighted average for the three budgets is $11*85 per acre of cropland.
Increased 0 & M dosts are included in these averages*

At the present time, it is est.ima.ted 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 Vemal unit.

Impacts of the Vernal Unit Area Upon the Administration
Management,, and Use of the Ashley Nat.ional 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 Condi'tions 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 condi-bions 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
damages originating in the upper watershed area have not been as serious
as watershed conditions might permi-c.

Land adminis-fcering 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-

tat ion 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 vsill be reduced and operations will become less difficult.

WREy OFOKW(TO
?- Be-.. 7^;

GRAND JU^riON, COLORADO




