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SUMMARY SHEETS

Veraal Unit--Central Utah Project

LOCATION: Northeast Utah in Ashley Valley of the Uinta Basin,
approximately centered by Vernal, Utah.

AUTHORIZED: Initial phase of the Central Utah project, including the
Vernal unit, authorized as a participating project with
the Colorado Eiver Storage project by the Act of April 11
1956 (70 Stat. A05).

PLAN

Through storage regulf.tion and. •wa+.er exchanges, the Vernal unit;

vill provide suppteiaerfcal irrigation water for l4,781 acres of
land. and. 1,^00 acre-ft.st of water annually to supplement the munic-

ipal supplies of Vernal, Naples, and Maeser. The unit will also
provide benefits -bo fish and wildlife and recreation. Excess flows
of Ashley Creek will be diverted at the Ft. Thoraburgh Diversion
Dam into the St&naker Feeder Canal and conveyed, to the Stanaker Kes.

ervoir. Water stored in the reservoir will be released into the
Stanaker Service Canal aad fielivered to existing irrigation canals
and ditches. The water will in part replace Ashley Greek water,
including releases from upstream reaervoirs, Some of the replaced
•water will be used. on lands above the Stanaker Service Canal and

some will be diverted from Ashley Spring on Ashley Creek into the
municipal pipeline. Land drains will be provided as needed, and
some sections of existing canals will be lined to prevent seepage.
A pipe system will be constructed for stock-watering purposes dur-
ing the nonirriga-bion season to «&Ve for unit storage and use water

DOW Xost tteough :opea canals . Recreational and fishing attractions
will Toe provided at Stanaker Reservoir. S'aall tracts of land dis-
tributed. amocg 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 Stewarfc Lake State Refuge. Repayment
of reimbursable construction costs will be completed, in 50 years,
following a 5-year development period. Irrigation costs that are
beyond, the repayment ability of the irrigators will Toe paid from
the Upper Colorado Biver 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
Stanaker Service Canal ...... 1,060,000
Stamker Feeder Canal ...... 570,000

Water Savings pipe system .... $40,000
Stanaker Canal laterals. ..... 40,000

Vernal area drainage system . . . 675,000
Recreation ............ 92,000

Fish and wildlife ........ 27,000
I/ Estimated at January 1957 prices.

BENEFITS, ALLOCATIONS, MD REPAYMENT

Allocations (tentative)
Benefits Construction Annual

Unit purpose (annual) , costs O.M.& B. costs
TrHgSfcionT ..... $2557500 ;y $6,154,000 $12,700
Municipal water ... 25,800 ^619,000 1,800
Recreation ...... l4,200 5/92,000 7,100
Fish and wildlife . . 15,600 3/27,000 1,200

Total. ...... 505,100 -2757892j000 227800
y $1,500,000 will be repaid by Vernal unit irrigators

through the Upper Colorado Biver Basin Fund and the remaining
$4,654,000 •will be paid from other revenues in the basin fund
apportioned to Utah.

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

Average annual water costs per acre-foot

Construction O.M.&R.

repayment cos-bs
Irrigation water ........ $1.65 "^O.TO

Municipal water .. . . . ... * I/ 1.20
l/r 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*

BENEFIT-COST RATIO 1.44 to 1

REPAYMENT ORGANIZATION

The Uintah Vo.ter 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 supplemeatal water Acres
Class 1......... ............. . . . J^2SS

Class 2............ ............. 5,557

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

Unclassified (to%a site)* ...,.*.......... 557

Total ..................... 1?778I

Elevation of farm lands (avg. feet msl) ......... 5^500

Frost-free period (avg, days annually). ......... 119

Effective precipitation (avg. inches annually). ..... 5
Diversion requirement (avg. ac.-ft. annually). . .... 51»700

Increase in water supply (avg. ac.-ft. annually). .... 18,000
Increased depletion of Colorado River

from imit operation (avg. ac.-ft. annually) ••.... 11,800

UNIT WORKS

Stanaker Dam
Located, on off stream Stanaker Draw, 5.5 miles north of Vernal.
Type ..................... rolled earth-fiU

Height above ground. *.••..........•... l4o ft.

Height above foundation ..:-............. l45 ft.

Volume of embaaknent. *........... 1,820,000 cu. yds.

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

Stanaker Reservoir
Elevation at normal water

surface (57,560 ac.-ft.). ............. 5,516.2 ft.
Active storage capacity ............. 55,200 ac.-ft.

Inactive storage capacity ............ 4,560 ac.-ft.

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

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

Stanaker Feeder Canal
LeDg'th* *....................*.. 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. ....................... 17.5 miles

Capacity at head. ............... 289 gel. per ffiin.
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HYDBOLOGY

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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WATER SUPPLY

CHAPTER I

INTEODUCTION

The Vernal Unit of the Central Utah project, located in northeastern
Utah, Includes most of the irrigable lands in Ashley Valley. Settlement
of the valley began in 1875 with the establishment of a ranch on Ashley
Creek north of the present site of Maeser. In the following years other
ranchers made their homes in the valley, constructed ditches, and began

irrigating large tracts of land from Ashley Creek. By 1900 most of the
irrigable lands in the valley had been placed under production. Since 1900
additional small areas have been developed primarily by extensions of the
canal systems.

Unit area

The unit area, consisting of some 56 square miles, covers the major

part of Ashley Valley. Included. in the area as shown in the frontispiece
drawing are the communities of Vernal, Maeser, and Naples, Utah.

There are seven major canal companies serving the project area
diverting from Ashley Creek. These are the Stanaker, Island, Dodde, Bock
Point, Ashley Upper, Ashley Central, and Highline. The Colton Ditch is
served from the Ashley Upper Canal and the Hardy Ditch is served from the
Ashley Central Canal. In addition to the canals diverting primary water,
the Union and River Ganals divert from Ashley Creek in the lower part of
the valley. There are several other minor water users having rights on
some drainage areas in the unit area between the upper seven major canal

and lower two major canal diversions.

A detailed land classification was made of the unit area in 1956
which is discussed in the Project Lands Appendix. A summary of this clas-
sification as applies to -water supply giving the area under each of the
major canals broken down as to areas above and below the proposed Stanaker
Service Canal is given in Table 24.

Present Development and Practices

The natural flows of Ashley Creek, supplemented by limited storage,
are currently used for irrigation, municipal use, and. power production.

By means of several diversion dams, most of the flow of Ashley Creek Is
taken into the forementioned nine canals and conveyed to the irrigated
lands. Four of the canals, Highline, Ashley Upper, Ashley Central, and
the Union, divert from the right bank of the stream and serve lands lying
south and west of Ashley Creek. The other caaals, Stanaker, Rock Point,

Dodds, Island, and Paver, divert from the left bank of the stream and
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serve the area north and east of the creek. Not including Biver and Union,

these canals have a combined capacity of 808 cfs as shown in Table 1.

Table 1
Present capacities of

Canal
S-banaker Ditch
HighUne
Ashley Upper
Ashley Central
Rock Point
Island
Dodds

Total

Capacity (cfs)
~w

2/6.8&
515
197

67
26

6
~"8o8~

I/ Taken from highest flow measured into the
canals for the period 1951-1955.

2, Highline Canal has a water right of l82
c.f.s. However, the highest flow measured through
the canal was 96 c.f.s.

The Stanaker Canal diverts from the creek above the "Sign of the
Maine" gage, all others divert below the gage as shown on Drawing No.
525-418-56.

Municipal -water for Vernal and the surrounding area is Oiverbed from
the Ashley Creek Springs above £LLI irrigation diversions. Other small
ditches diverting from the creek serve limited areas adjacent thereto.

A small hydroelectric plant 9 miles northwest of Vernal uses the flow
of Ashley Creek to produce electrical energy for the Vernal area. The
plant is situated above all diversions and does not interfere with the use
of water for irrigation.

Supplemental water is provided, from storage at Oaks Park Reservoir

on Brush Creek, Long Park Reservoir, and a group of small glacial lakes
on Ashley Creek with a combined capacity of 6,870 acre-feet. The storage
water is released during the late summer months but when combined with
the natural flow of AsHLey Creek the total is insufficient to supply
adequately the needs of presently irrigated lands.

Unit Plan

The unit plan contemplates the construction of an off-stream reser-

voir in Stanaker Draw, a feeder canal leading from Ashley Creek to the
Stanaker Reservoir, and a service canal from the reservoir to Vernal Unit
land. Spring flows during the high runoff period that can not be benefi-
cially used on existing irrigated land would 'be diverted to Stanaker
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Reservoir. Winter flows currently used for livestock watering purposes

will also be diverted to the reservoir. In exchange a water savings pipe
system will replace this present wasteful practice during the nonirriga-
trion season.

Drainage facilities will be provided vhere necessary along with
whatever rehabilitation of existing canals JL@ required for Vernal unit
operation.

Through storage regulation and. water exchanges, the area* s needs
for increased municipal water and late season irrigation -water would be

supplied. The project would, also provide protection of fish and wildlife,
development of new recreational areas, and incidental control of floods.

Ft. Thornburgfa Diversion Dam -would be located on Ashley Creek at the
head of the Stanaker Feeder Canal. Stanaker Feeder Canal will have a capa-

city of 400 c.f.s. Stan&ker Reservoir, with a capacity of 57^560 acre-
feet, will be formed. 'by an earth fill dam at the mouth of Stanaker Draw

about 5^ miles north of Vernal. The reservoir will have 55,200 acre-feet
of active capacity. A dead storage pool of 5,266 acre-feet would be
utilized for fish and wildlife, and an additional 1,094 acre-feet of
inactive storage above the sill of the outlet works would be reserved to
provide head on the outlet works during low reservoir elevation.
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CHAPIEB II

WATER RESOURCES

The Ashley Creek. draiDage area above irrigation diversions at the

head of Ashley Valley is 2$8 square miles. The watershed ranges from
elevation 5,700 feet to 12,000 feet, and is characterized by glaciated
mountain slopes, steep canyons, a relatively impervious bed rock, and
comparatively shallow soil mantle which provides very little ground water
storage. As a result the runoff is rapid, contributing to wide seasonal
fluctuations in stream flow. Runoi'f reaches its high stage of 200 to
2,650 second-feet in May and June and falls off rapidly to a flow of l4
to 500 second-feet in late summer.

Runoff Records

Streamflow records are available at nine gaging stations maintained
by the Geological Survey. Four of these stations are significant in
regard to Vernal unit water supply: Ashley Creek near Vernal, Asfaley
Creek at Sign of the Maine, Ashley Creek near Jensen, and Oaks Park Canal
near Vernal. .Table No. 2 is a summary of pertinent data for each of the

nine stations which are shown on Drawing No. 525-4l8-56.

Ashley Creek at "Sign of the Maine"

The station is located 4-5/4 miles northwest of Veraal •which is above
all diversions -to the unit area except for municipal water for Vernal area

and irrigation water for Stanaker Canal. In additiOD to the natural stream
flow the gage also reflects the releases from Oaks Park Reservoir. Eleva-

-fcion of the station is 5/750 and the drainage area covers 24l square miles.
The gage was installed in June 1959 approximately 1 mile above the Ft.
Thornb-urgh diversion dam and has been operated continuously to the present
time. Since 1941 storage releases from Oaks Park Reservoir have been con-

veyed through the Oaks Park Canal and emptied into Ashley Creek above the
"Sign of the Maine" gage. These releases are included in the recorded flows
at the gage. Runoff at the 'Sign at the ?ine" gage for years of missing
records during the period of study (1925-59) were estimated by correlation
with runoff of "Ashley Creek near Vernal" after first deducting the Oaks
Park Reservoir releases from the records of both stations. Table No. 5
gives the monthly summary of the recorded flow at the "Sign of the Maine"
station for the period of 1940 through 1955. Table No. 4 gives the esti-
mated and recorded flow less the Oaks Park Reservoir releases at the "Sign
of the Maine "gage and is the water supply available for unit use.

Operation of upstream storage on Ashley Creek dates from 1919 and
the operation of Oaks Park Reservoir began November 51, 1959. Because
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Table 2
Stream gaging stations on Ashley Creek

Gaging station
Ash^-ey Creek

near Vemal,
Utah
(below springs)

Ash.ley Creek at
"Sign of the
Maine" near

Vernal, Utah

Ashley Creek
above springs
near Vernal,
Utah
Ashley Creek
below Trout
Creek, near

Vernal, Utah
South Fork of
Ashley Creek
near Vernal,
Utah.

Oaks Paris Canal
near Vernal,
Utah
Ashley Creek
near Jensen,
Utah
Dry Fork above
Sinks near Dry
Fork, Utah
Dry Fork lelow
springs near
Dry Fork, Utah

Location
4.5 miles up-

stream from Dry
Fork and 10 miles
northwes-fc of
Vernal.

.75 mile down
stream from Dry
Fork and. 4.75
miles from
Vernal.
5 miles upstream
from Dry Fork and.
10.5 miles north-

west of Vemal.

5 miles upstream
from South Fork
and 21 miles north-
west of Vemal.

5.25 miles up-
stream from
mouth and 21
miles north-
west of Vemal
1,000 feet down
stream from Oaks

Park Daa
5 miles upstream
from mouth of U.S.

Highway 40 bridge
14 miles upetream
from mouth

6 miles upstream
from mouth

Drain-

age
area

square
miles
~10T

"2^1

~100~

~2T

~20~

-w

4U

102"

Available
records

Oct. 1911 to
date. Frag-
mentary rec-

ords from
1911-18 at.
this and

other

locations
'June 1959
to date

-Ju^TT9IH to"

Sept. 1945

October 1945
to date

October 1945
to date

July 1941
to date

October 1946
to date

March 1959 to
date

May 1941 to
Sept. 19^

Ave raf.e -water

year ruaoff for

period of
record.

(acre-feet)

T^W

'92^000

~]W^O~

~i7;W

~T57^

- 4^300"

27,670-

29,550
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Table No. 3 ~\J
Runoff of Ashley Creek at "Sign of the Maine" near Vernal
Including Diversions of Oaks Park Canal from Brush Creek

Year

1939
1940

41
42
43
44

1945
46
47
48
49

1950
51
52
53
5^

1955
56

Oct.

5.4
4.5

11.3
3.3
2.2t

2.8

3.8
3.2
^.3
2.0

3.6
3.2
3.6
4.4
1.8

2.5
2.4

mo-1956 2/
Total
Mean

6^.5
3.8

mi-1956 ^/
Total
Mean

59.1
3.7

Nov.

3.4
3.3
6.9
2.4
2.0

2.2

2.5
3.2
2.6
1.7

2.8

2.2
2.3
2.9
2.0

2.1

1.7

2t6.2
2.7

U2.e
2.7

Dec.

2.4
2.U
U.k
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

37.7
2.2

35.3
2,2

Jan.

1.8
2.0

2.9
1.6

1.5

1.7
1.7
2.4
1.9
1.4

2.0

1.8
1.8
2.2
1.8

1.6

1.6

31.9
1.9

30.1
1.9

Feb.

lo4
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

1.3
1.3

25.5
1.5

22,.!

1.5

Mar.

1.5
1.6
2.2
1.6
1.4

1.6
l.U
2.1
1.6
1.3

2.0

1.5
1.6
2.0
1.4

1.4
l.U

27.6
1.6

26.1
1.6

Apr.

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

58.3
3.4

54.0
3.^

^L.

21.2
45.2
29.9
24.7
33.7

19.2
10.6
52.1
32.5
30.5

36.0
21.7
^6.6
H8.8
23.3

17.5
31.6

^85.1
28.5

463.9
29.0

June

6»1
40.3
41.0
16.7
65.4

2U. 1
7.9

34.9
17.9
41.1

37.7
22, U
38.2
22.6
8.7

11.1
14.4

450.5
26.5

4U.4
27.8

July

3.2
3.7

11.9
10.5
8.7

18.6

10.9
4.5

14.8
6.9

10.8

13.7
7.5

11.5
8.4
6.8

5.1
6.3

160.6
9.5

156,9
9.8

Aug.

2.0

1-7
6.7
5.9
5.6
8.3

7.2
3.2
7.8
5.3
7.0

7.8
6.5

13.0
5.3
3.7

J+.O

3.3

102.3
6.0

100.6
6.3

Unit:
Sept

5.8
2.4
7.1
4.6
3.2
U.2

5.3
3.3
5.5
2.3
3.5

4.3
4.3
6.1
2.3
2.5

2.5
1.7

65.1
3.8

62.7
3.9

1000 a.f.
. Total^

55.3
128.3
127.8
80.9

H2.3

79.8
49.1

134.0
81.1

104.6

118.3
75 < 8

132.2
65.1
58.6

52.4
69.7

1555.3
91.5

1500.0
93.8

I/ USGS Records from July 1939 to present.
2, For all full years of record. Oaks Park Canal diversions did not begin until 1941.
^/ Portion of record during which Oaks Park canal diversions were madeo
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L>-; T&ble No. 4

vbvwl RuaofY||^ Ashley Cmek'aTSign of the Itotttfc1/
w"" "' ~ '^|(ff»ua Oaks Park Canal W.Versions')

Year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Ttotal

00

1925
26
27
28
29

1930
31
32
33
3k

1935
~^

37
38
39

1" 40
i..l

U2
43
44

19I!.5

^
47
w
it.9

19 50
51
V
53
^

a»jS

2.4

7.0
2.7
7.'4.

3.0

^.5
5..'^

2.1

3.^
2.0

2.2
2.0

3.2

2.9
7.0

5.4
!t.:::

11.3
2.7

2.4

2.7
3.2
3.2

3.0
4.8

-^.3

0 . ),,

1.0
3.1
i.n

1941-1956 2/
•total
N—a

53.3
3.3

1985-1956^
Total
Nsan

U6.9
3.7

2.3
^.9
2.3

5.9
2.9

^•3
3.^
2.1

2.8
1.8

2.2

1.9
2.7
2.3
5.1

3A
3.3
^.9
2.'i

2.0

2.2
2.'4

3.2
2.6

1.7

2.8
'">.'>

2.3
3.0

2.0

!
M̂-.

42.3
2.6

93.2
2.9

2.2
3.^
2.2

3.6
2.3

3.3
3.0
2.1
2.0

1.7

2.1
1.7
1.9

1.9

3.5

2.4
2A
b.^
2.1
1.6

1.8
2.0

2.9

2.3
1.6

3.2

2.0

1.9
?.^

2.0
.-—^d.^

^
35.3
2.2

74.6
2.3

2.1
2.6

1.9
3.0
2.5

3.0
2.7
2.0
1.8
1.6

1.9
1.5
1.7
1.7
2.7

1.8
2.0

?.9
1.8
l.r)

1.7
1.7
2.4

1.9
1.4

2.0

1.3

1.8
2.2
1.8'

»-*
•i-i.

30.1
1.9

64.6
2.0

2.0
2.0
1.8
2.6
2.0

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

!••
A.3

2^.1
1.5

53.1
1.7

2.1
2.2
1.9

2.5
2.1

2.4

2.3
2.0

l.'S

1.5

1.9
l.i+

1.4
1.6
2.4

1.5
l.c
2.2

1.^

1.4

1.6
1.4
2.1

1.6

1.3

2.0

1.5
l.^-

2.0

!.'<

1̂.^

26.1
1.6

?6.9
'1.6

3.2
8.8
2.'+

3.9
2.4

6.4
2.6

2.0
1.5

3.5

1.8

2.2
2.3

2.3

7.9

!-.3

1.7

-<.l

9.3
1.8

1.5
6.8
3.4
2.0

2.5

li..5

1.3
h.l

2.1
3.2

^9
»*e

5^.0
'3.^

111.5
3.5

17.0
27.7
36.2
49.1
38.3

30.5
'9 A

33.5
~9.^

7.2

13.3
12.6
!+5.2

2^
22.5

21.2
;lS.2

29.9
24.7
33.7

19.2
10.-5

?2.0
'?,2.5

30.5

3^.0
21.7
46.6
8.8

23.3

s$
^3.7
29.0

863.6
27.0

17.1
11.3
27.3
19.2
56.0

24.0
4.0

30.1
24. h
2.0

^7.6
/- ^
;-1.')

2'-.y

)+2.5
7.°

6.1

40.3
hi. 0

16.7
65.4

2!;.l

6.0
34.8
17.7
4o.9

37.7
22.^
^.2
2S>.t">

• '

«M»
AA

kkO.6
27.6

79^.6
'24.7

7.6
6.2

12.5
6.8

13.0

6.7
2.0

10.7
4.2
1.6

7.2
3.8

11. C'

12.0

3.2

3.7
10.5
9.4
6.1

17.3

9.k

2.7
13.6

11.9

9.5

13.1
5.3
n.^

5.9

^
u

t29.1
8.1

2te.o
7.6

5-1
4.8
7.2
4.5
7.4

8.2

1.9
6.0

3.3
2.6

3.8
4.8
6.1

5.8
2.0

1.7
5.'3

3.9
3.6
5.1

5.7
3.0
6.6
2.9
4.5

5.2
5.4

12.5
2.^

3.0

75A
^.T

150.7
'^7

5.8
2;8

17.9
2.6

7.2

6.1
1.8
4.U
2.0

2.3

2.1

3.9
3.7
4.9
5.3

2.4

6.3
2.3
2.1
2.3

3.8
3.1
4.4

1.5

2.5

3.1

3.7
5 A
1.8

2.2

mu
l»8.5
3.0

123.0
3.8

6y.9

116.3
111.1
139.1

102.T
40.8
99.0
58.0
29.2

87.8
43.7

105.9
i.y'.i

72.0

55.3
125.2
122.U
74.6

136.4

75.2
U4.2



WAIEB SUPPLY WATER BESOURCES

the regulation of upstream storage at the glacial lakes and Long Park
Reservoir is less than one percent of the Ashley Creek runoff, no adjust-
ments were made for its effect. This is justified because the correction
would not be within the accuracy of stream flow measurements.

Ashley Creek near Vernal

The station is located 4^ miles upstream from Dry Fork, a tributary
to Ashley Creek, and. 5^- miles upstream from the station Ashley Creek at
"Sign of the Maine." Discharge records are available from October 1911
through September 1956. This station has been operated almost continu-
ously since its installation. However, it has been operated at three
different locations, and the final location established in October 19l4
is the only record of value in the present studies. The present location
near the Utah Power and Light Company's hydroelectric plant is below the
Ashley Creek Spring and above Dry Fork, the main tributary of Ashley Creek.
The record, therefore, provides only data on the main fork of Ashley Creek
and does not give information on the total available supply for storage
in the Staaaker Beservoir. However, this station does serve for compari-
son with the later established station, at "Sign of the Maine," below Dry
Fork, in developing a record of water available for unit use. This sta-
tion is above all diversions for irrigation uses and is used as the basic
long time record station. Elevation of the station is 6,250 feet and the
drainage area covers 101 square miles. The natural flow at this gage is
increased by water released from Oaks Park Reservoir through the Oaks
Park Canal. Municipal water for the city of Vemal and surrounding area
is diverted from a tributary spring about 1,000 feet above the station.
Table No. 5 gives the monthly summary of the natural flow at "Ashley Creek
near Vernal" station for a period of 1925 through 1956.

Oaks Park Canal near Vernal

The station is located 1,000 feet downstream from Oaks Park Dam and
200 feet downstream from the point of diversion from Brush Creek. This
record gives the transmountain diversion from Brush Creek drainage to the
Ashley Creek drainage. Surplus Brush Creek water not required "by down-
stream users in the Brush Creek drainage is stored in Oaks Park Reservoir,
active capacity 5,7^0 acre-feet, and released as needed to Ashley Creek
through the Oaks Park Canal. Discharge records at this station are
available from April 19^6 to September 1956. The divertible supply from
Brush Creek is limited by the storable flow at the reservoir and the
reservoir capacity. Table No. 6 gives the monthly summary of flows
diverted through the Oaks Park Canal.

Oaks Park Reservoir

Data on stream flow at the Oaks Park Reservoir are limited. Table
No. 57 gives the summary of the storable flow of Brush Creek at Oaks Park



TaMc No. 5

Flow of Ashley Creek near Vemal minus Oaks Park Canal Diversion

Year

1925
'26

27
28
29

^ 1930
5 "31

32
33
34

1935
36
37
38
39

1940
41
42
43
44

1945
'+6
^7
w
49

1950
51
52

?
! 1955

56

; 1925-56
i TtotU.

Mean

Oct.

2.4
6.7
2.7
7.0
3.1

5.6
5.5
2.0

3.5
1.8

2.1

1.9

3.3
3.0
6.7

5.6.

1+.8

9.^
2.6

2.2

2.5

3.2
3.^
3.1
1.6

2.9
2.5

3.3
3.0
3--9

sM
2.1

U3.9
3.6

Nov.

2.1
4.6
2.1
5-.4

2.8

4.1
->..h

1.9
2.7
1.5

2.0
1.6

2.5
2.1
4.8

3.5
3.3
6.2
1.9
1.7

2.0

2.2
2.9
2.6
1.4

2.4
2.0

-a. 3

ft.3
i.T

M
1.7

85.5
2.7

Dec .

1.0

3.2
2.0

3.^
2.1

3.1
2.8
1.8

1.7
1.3

1.8
1.4
1.6
1.6
3.3

2.2

2.3
4.0
1.6

1.5

1.6
1.6
2.4

2.1

1.2

1.8
1.8

A«9
8.3.

M
1.5
1.5

65.9
2.0

Jan.

x-9
2.4
1.7
2.8
2.3

2.8
2.5
1.3

1.5
1.3

1.6
1.2
1.4
1.4

2.5

1.6
1-9
2.6

1.3
1.3

l.'+

1.^

1.9
1.7
1.0

1-7
1.6

-1.»:

1.8
1.6

1.3
1.4

56.4
1.8

Feb.

1.7
1.8
1.5
2.3
1.8

2.0

1.9
.1.7

1.3
1.1

1.4
1.1

1.0

1.2

1.9

1.3
1.6

i.a

1.0

1.1

1.1
1.1
1.5

1.3
.9

1.2

1.2
-1.^

1.4
1.1

1.0
1.2

45.0
1.3

Mar.

1.8
1.9
1.6
2.1
1.8

2.1

2.0
1.7

1.3
1.2

1.6
1.1
1.1

1.3
2.1

1.4
1.7
1.8

1.1
1.1

1.2

1.1
1.6

1.3

.9

1.4

1.2
-:i.^

1.4
1.1

1.1
1.2

46.7
1.5

Apr.

3.^
8.4
2.5
4.2
2.5

6.5
'3.7

2.0

1.3
3.8

1.7
2.2
2.3
2.4

7.7

4.6
1.6
6.0
8.8

1.2

1-3
6.U
3.»
1.9
2.5

5.6
1.2

- tk.8

.1.8

—3^
1.3
2.1

111.8
3.5

May

14.2
20.9
26.1
33.8
27.3

23.9
';.3

2;.. 5

9.3
7.9

11.8
11.i+

31.5
20.3
17.7

17.5
30.2
22.'+

16.6
23.0

lr,.4

°.5

.31.5

25.0
27.2

25.1
15.9
36.3
?-5

18.8

l?<9
23.5

653.1
20.4

June

11.8
9.0

l6.9
12.8
31.4

15.2
5.5

l3.3
15.^

3.5

27.1
5.7

1?.^
24.5
7.2

6.9
22.3
25.3
10.5

36.1

15.^
6.1

20.0
12.6
23.?

22.5
12.1

23 .a
rr.ft
JA::

to.3
10.5

502.6
15.7

July

6.8
6.0
9.1
6.4
9.3

6.3
2.8
P.3
4.6

2.5

6.6
4-3
3.7
3.9
^.3

4.1
7.0

y.4
5.7

10.8

7.0

3.3
9.4
5.1

7.5

9.6
6.0

- ^.5
5.6
u
4.3
5.0

207.9
6.5

Aug.

5.0
4.8
6.4
4.6
6.5

7.0

2.3
5.^
^.6

3.0

4.0
4.8
5.7
5.5
2.9

2.2

5.7
5.0
3.3
5.1

5.2
3.1
5.8
2.8

^.7

4.8
5A

-.-9.4-

2.8

-.-1-2.

3.7
2.3

1^6.7
4.6

Unit:

Sept.

5.4
3.0

13.7
2.8
6.3

5.6
1.9
ii..4

2.2

2.5

2.3
4.0

3.9
4.9

5.3

3.0
6.0

2.7
2.1
2.3

3.8
3.6
4.3
1.6

2.7

3.7
4.1

5.1
1*8
2.3

a.6
1.4

121.7
3.8

1000 a.f-

Total • •1;

98.9 i
72.7

-86.3
87.6
97.«

84,(
42.6
74.0
»t8.5
31.3

64.0
la.7 '

78,6
TT.O
66.4

53.9
89.3
99.6
57.0
37.9

57.9
i^.6

. a3.5
6l.l
75 <2

82.7
55.0
^^'' :

50&:1; \
%.:]
4T-t ^ • ^
53.^ •• ^ :

2,157.a
67 A

I/ USOS records. Oaks Park Canal diverts from Brush Creek to Aehley Creelt above this gage,

" ~1
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Table Ho. 6

Flow of Oakfl Park Canal near Vemal

•fear Oct. Nov. Dec. Jan. Fteb. Mar. Apr. May June July Aug.

Unit:

Sept.

1000 a.f.

Total

191*1
42
43
44

191+5
l46
47
w
49

1950
51
52
53
54

1955
'56

Total
Mean

0
1

1

5

.6

.1

.6

.3

.2

.3

.8

.6

.3

.8

A

.1

.4

.5
0

.1

.1

.2

0

1.9
.1

.2

.2

1.0

.2

3.6
.2

1.4

1.1
2.6

1.3

1-5
1.8

1.2
2.0

1.3

.6

2.2

1.9
2.5
2.2

1.9
2.3

27.8
1.7

.9
2.0
2.0

3.2

1.5
.2

1.2
2.4

2.5

2.6
1.1

.5

2.7
.7

.2

1.5

25.2
1.6

.8

2.3
1.1
1.4

1.5
.2

1.1
.8

1.0

1.2
.6

.7

.5

.3

.1

.6

14.2
.9

3-1
5-4
6.3
5.9

4.6
4.9
3.7
6.7
5.2

4.7
4.7
3.7
7.4
4.2

2.2
2^.4

rr.3
'4.8

I/ May 191<6 - 1953 U80S Becorda
July 1941 - 19^6 Ashley Irrig. Co. Records



WATER SUPPLY WATER RESOURCES

Reservoir from 1925 to 1955. Storable flow for 192+2 to 19^6 is based
upon records of outflow and reservoir gage heights. Data for other years
was estimated by correlation with "Ashley Creek near Vemal" minus Oaks
Park Canal.

Ashley Creek near Jensen

The station is located immediately downstream from the U.S. Highway
40 bridge, 5 miles upstream from the junctioii of Ashley Creek and the
Green River, 5 ciles west of Jensen, Utah. Discharge records at this
station are available from October lclh6 to September 1956. Elevation of
the station is 4795 feet and the drainage area is 586 square miles. The
gage is below all stream diversions except for the Union Cacal which
diverts from Ashley Greek about 2,000 feet downstream from the gage.
Table No. 7 gives the monthly summary of the flows of Asbley Creek near
Jensen.

Available Supply

The water supply for Ashley Valley is presently obtained from Ashley
Creek which drains some 258 square ailes above the valley. Runoff due
to the nature of the water shed is rapid, resulting in wide fluctuations
in stream flow as shown by the water records at the "Sign of the Maine"
gage in Table No. 5. Winter and late summer flows are low compared to
the spring flows. Average monthly flow for September through April is
2,6QO acre-feet while the average for May is 29,000, June 27,800, July
9,800, and August 6,500 acre-feet for the period 194l to 1956.

Past Diversions to Canals

By court decree all of the waters of Ashley Creek were divided among
the Stanaker, Ashley Upper, Ashley Central, Colton, Hardy, Island, Dodds,
and Rock Point Canals. Since that time aad to the present these canals
have diverted all of the flows of Asbley Creek up to the capacity of their
respective canals and in the proportion granted under the decree. Ihe
Highlioe Canal was not included in the decree but has since acquired a
high water filing on Ashley Creek. Under present operating conditions
the Staaaker, Ashley Upper, Ashley Central, Dodds, Islancl, and Rock Point
Canals divert all the water in Ashley Creek at the "Sign of the Maine"
gage up to 500 cfs, with the Highline diverting such flows between 500
cfs and 682 cfs. The excess flows are diverted by the lower canals. River
and Union, or spills into the Green Biver below Jensen.

Recorded data on the past diversions to the various canals is limited
to fragmentary records developed from staff gage readings. The general
practice is to divert water from Ashley Creek throughout the year. Irri-
gation begins in the latter part of March or early April and continues
into November. Nonirrigation season flows are used for stock watering

12



TaMe ;To. 7

Runoff of Ashley Creek near Jensen

Un -i.t: 1000 a.f.

GO

Year.

19^2
43
^4

19;^
^
ii7

w
49

1950
51
52
53
54

1955

19L7-'35
Total

Mean

Oct.

1.4

.8

.4

1.8

.5

3.8
2.2
3.5
2.3

.5

1.0

l6.l

1.8

Nov.

1.2
2.8
1.0

3.8
2.6

3.3
3.0
1.^

1.2

20.3

2.3

D?c .

2.2

3.3
1.5

3.^
3.2

3.3
^.0
2.4

2.1

25.4

2.8

Jan.

?.4

2.9
2.0

3.''-

2.8

3.0
3.8
2.8

2.2

26.3

2.9

Fteb.

3.2
3.1
2.3

2.3
2.5
2.6

3.1
2.2

1.9

23.7

2.6

Mar.

1.7

?.o
4.0
^.0

5.5
2.0

k.l

3.6
1.6

3.1

30.9

3.^

Apr.

2.5

1.1
2.1

1.3

6.2

.7

9.9
1.5

.7

1.3

24.8

2.8

May

5.5

31.3
12.4
11.4

23.6
7.7

31.7
1.2
2.-S

.9

122.8

13.7

iT-.me

6.0

30.1
^.4

30.9

19.^
5.5

2'.. 4

4. j

1.3

1.6

123.6

13.7

J: iJ.y

.5

2.2

y

2.0

'+.3

.5

1.9
.2

.2

.1

11.9

1.3

A"

1.

3.

<-7

'ij

^
i'l

Cl

?
^

9
1—f

1
2
1

1

5

0

Sept.

•7
t

.5

.9

.2

1.3
1.1

2.3
.2

.2

.1

6.9

.8

'Total

^0...^

^0.8
58,0

7P ^

31.5
93.2
27.7
lr<.0

15.6

4'^0.2

46.9

* USGS Records - 194r,- 195)^

USER Records - 1942 l^bk
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Table No. 8

Suramary of Diversions to C&nals 19.51-1955

Unit: A.7.

Ysar Month

1951 May
J^ne

J', Oy

Total
W52. July"

A-i^.

Sent.

0-fc.

^tal
^-^ J-^-

A-.-

">ept.

-;"7taT

in-:U ?.;a-.

Jime
•T-ay

A' i;v.

Sept.
T^feOL

V)-j5 T -nc

July
Aug-.

Sept.
Oct.

?-EaT

Ashley
Central

Res.

222
~522~

~2W
113
133
177
T"'y

30"
105

~rTL

117
)tOY
4^4
79

--iQ5T
~22

430
l6o

-6l2

Total

2011
2011
23QO
3197
1^19
U3"

^T
^•T-r;

15!'f3

7'-4
TT7^

,..^,- ..

2^6
2102
1^

71^
~12^TT

tKnQ

1779
1289

810
^22

804"

Island.

Total

•I

w-520~

'712
'..IT

250
IQOH

1'"-'

274
l?9

T9T

67^
3901
219
135

'TST

315
238
202

95
1631

Roe-k

Res.

'-"•-/

-•7

22"

313
h

1^~

30
44
26

100'

63
46

J^~

Point
Total

1229
1229
T^~

944
988'
^59

WF9-
^T2-

1017
'Al

~2TtIO~

196 ••

15^9
1067
^19.
4o6

"5^7TT

~l553-

877
6.50

529
JZi~^z

Dodds
Total

^
^

"T05-

99
"1

^L
3IQ-

/

42
21

"H9;
IT?
96
6o
32
16

^T"
105 -

41
27
26
8

"20T

Upper
Res.

9^
~JW
~w
3«3
hW
643

:232T
~\vy2

1176
2'k8

'~§CTT

692
934
391
'39

2105
'w

1000
27 ^
10

167
15^0

As}', ley

rlbtal

29;tS
y>1^
2666
3911
1380
1305
97^2
2n"l

2'SQh
1069

~mjT
~w^~
37»0
2912
l'r28

900
VJffY)
~^'m~

• 25^3
1521
1123
JZ1.

-933S~

III.

Res.

Qr,l

~??5T
~95o

522
7r

Ji
T5n3
"T^

367
_3C

"11^5

c 5 3
507

]\-2

~H9^
"^
200

28

"TW

•^line
Total.

9°0
-wo-

~UT
335
97
^

'W
7nr~>

411
r+

1210

1T2
30
^4
1^

~5i2~

204
12

s^

Stanaker
Res.

12
l2-

12
1?1-

~2^

36

To-

3
)-l.

4
~1^

14

~w

Total

1?!
I^"
~WT
157
Ill

_^_230:
Q".

105
Ji-

~2^~
~2JW

193
117

Ji.
^n'v

"210'

U2
56
59
57

"Wf

Total

Res.

2118
~2ETT

2063
1013

5'"a

C170
~^s^
2'yKi

2197
J9^

3I5T

. 1362
vr'^

935
19«

-TT7-7T

7527'
1693

522
10

167
~W3-

Total

i.n

Canals

:I^L
~TT^T

~w^
<^'<y'

c;-?"-?
^}

352^
~w^a
'n^
5012
2414

-ll55CT
~Y^W
1522^
10239

3973
2231

'^313
'TooeT"

5^41
?T°3
2809
IT28

24197



Table 9

Monthly Dischar-e OT" Ca".als in •''i.sliley Valls:'.?

Streaui

Hi^
Line
Canal

Year

19;L3
1944

Mar.

93

A-srLl

840

Ma

1,

2
830
to5

T i .-,<J ^'1^

'),7<3o

?, 900

.T ! ly

"3'i.

020

A .:-.

22
623

Se-fc.

4<3

3°^L

Oct.

Go

Total

^,34^
13..11!+

Ashley 19!+2 2.B.!iO 2 ''00 1 "50 7,090

Upper 19L3 ^0 ^,000 10,?00 7,702 3->AO 2,'i.30 1,.310 29,912
Canal 19)+4 7,L10 12,290 C, 5)K3 3,370 1,500 1,142 32.252

Ashley 19^2 °,030 1,820 l,o4o ^,890
Central 1943 4l5 1,930 5,3r70 3,°20 2.330 1,921 9ir'0 17,393
Canal 19^4 298 4,5b0 T,l30 3,980 2,390 1,31<-0 970 20,718

Rock 1914.2 330 603 350 1,783
Point 19!1.3 2>6 792 2,llp. l,o4o 980 93C> 51r0 •'',661
Canal 191^ 72 644 l,5';.2 2,312 1,096 T82 338 6,836

15

Island 19^2 ?a9 243 24?
Ditch 19'+3 34 404 800 694 395 270 153 2,752

1944 791 8^ 387 3-31 211 162 ? 3l6

•>
"> ,/

J.':River- 19;+2 19^ 122 '0
dale 1943 0 234 ^30 31° 1.54 103 71 1,610
Canal 19U4



WA3EB SUPPLY WATER BESOURCES

purposes, or wasted. No attempt is made to control the use of water so
long as the flow is above 500 cfs; consequently, it is common practice
to apply more water than can be 'beneficially used. As the £Low of water
in the creek diminishes closer control is placed over diversions . Each
canal having a right to use of water is entitled to a certain percentage
of the total flow, and the practice is to apportion the limited supply
as equitably as possible with limited measuring devices under the super-
vision of the River Commissioner. Available records of irrigation diver-
sioas during the periods 19^2-44 and. 1950-55 compared, with estimated.
requirements reflect the practice of diverting excessive amounts of water
during the high runoff period. These records are summarized in Table
Nos. 8 and 9. Following the high runoff season (April to June) the nat-
ural flow of Ashley Creek diminishes rapidly, leaving the area with insuf-
ficient water for late season crops.

Supplemental water is provided by storage Oaks Park Reservoir, Long
Park Reservoir, and a group of small glacial lakes. Total storage of
these reservoirs is estimated to be 6,870 acre-feet. Oaks Park Reservoir
with an active capacity of 5^71<-0 acre-feet, stores the surplus spring
flows of Brush Creek. This storage is released in the late summer months
as given in Table No. 6. The reservoir capacity is divided among the
various canals aud municipal water uses in accordance with shares of
Ashley Valley Reservoir Company stock owned by the water users. Table
No. 10 gives the summary of Oaks Park Reservoir ownership for 1956.

Table 10
Ashley Valley Reservoir Company
Distribution of Stock by Canals

(for 1956)
Canal Shares of Stock

Stanaker 108.00
Highline 4,^07.46
Ashley Upper • 9,991.50
Ashley Central 5,255.52
Rock Point 1,165.76
Island 20.00
City Pipeline 1,564.55

Total 22,^92.79

Long Park Reservoir located, on the headwaters of the North Fork of
Ashley Creek has an esfimated capacity of 520 acre-feet. An estimated
610 acre-feet of storage is contained in small glacial lakes in the head-
waters of the South Fork of Ashley Creek.

Even with this supplemental supply the natural flow of Ashley Creek
and storage releases are insufficient to supply adequately the needs of
presently irrigated lands.
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WAIER SUPPLY WA'IER RESOURCES

Municipal water system

Municipal water for Vernal, Maeser, and Naples areas is diverted
from Ashley Creek springs on Ashley Creek above all irrigation diversions,
and about 9 miles above Vernal. The spring area has been enclosed in a
large masonry box with an overflow section. The Geological Survey has
kept a record of flows in the overflow channel below the spring for 19^h
and 19^5, and since August 1954. The records indicate a minimum flow of
about 15 secoad-feet and a maximum of about 49 second-feet, in addition
to the flow in the pipeline. The flows are shown as follows:

Unit: Acre-feet
Tear Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sep. Total
1944 1490 1500 HUO 1010 865 9^ 996 2550 2810 2T70 2590 1950 20,220
1945 1690 1^-90 1280 1180 1000 1100 11^0 2440 2550 2570 2590 2180 21,060
195^ 1850 1600 —
1955 1600 1440 1550 1160 964 1010 ll4o 2480 2450 221+0 1970 1670 19,450

A 12-inch steel pipeline conveys the water from the masonry box to
a chlorination plant near the head of Ashley Valley. The capacity of the
pipeline is a'bout 7 second-feet. Under present operations the flow of
the pipeline is varied frcaa about 5 second-feet in the winter to about
5 secoad-feet in summer. After leaving the chlorination plant, which is
operated only when there is evidence of pollution, the water is measured
through a weir into a division box frcm which about 1/8 of the flow goes
to the Maeser area. The remainder is piped to the Vernal City system,
which consists of a 75/000 gallon concrete reservoir, a 500,000 gallon
concrete reservoir, and the distribution pipelines. Excess water is
spilled fran the reservoir into Ashley Central Canal. The Naples system
connects with the Vernal City pipeline near the southwest corner of
Veraal. Records of flow at the measuring -weir frcm May 1952, to Sep^
tember 1956, are summarized in Table 11.

Records of past, water use were obtained for Vernal City, Maeser,
and Naples for parts of the years 1955^ 1954, and 1955, from a survey of
meter readings as obtained from city officials. Actual, meter readings
were increased toy 55 1/5^ to account for leakage and unmetered connec-
tions and are summarized, in Ta'ble 12.

Estimated population as served by the pipeline in 1956 is ^500 in
Vernal, 912 in Maeser, and 608 in Naples. The average use for 1955
amounted to 22^- gallons per person per day.

Rights to the use of Aehley Creek water are based upon the court
decree of 1897, in which the entire flow of the stream was divided among
the water users. In effect, each water user is entitled to a percentage

17



Table 11

Flow of Municipal Pipeline
for Vernal City, Maeser, and. Naples

at Chlorination Plant

Unit: Acre-feet

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total

1952 240 260 271 271 262

1953 185 175 191 205 291 282 293 • 293 283

1954 185 167 135 2^5 295 298 307 306 244

co 1955 173 156 173 191 2TL 278 307 307 298

1956 179 167 188 236 224 249 307 307 297

Ij Measured over a veir at viilch a staff gage is read periodically.
These figures an therefore only approaciaate.

269

193

290

289

2^5

179

178

195

182

185

173

179

2,755

2,873

2,817



Table 12

Past Municipal Water Use
Veraal City, Maeser, and Naples

Unit: Acre-feet

CD

Year

Vemal City
1953
1954
1955

Maeser Area

195^
1955

Naples Area
1953
1954
1955

Total System
1954
1955

Jan.

38
53
59

9

4
5

73

Rib.

37
bQ
^

8

It.

5

67

(far.

54
55
57

8

6
6

TL

Apr.

75
102

98

13

9
9

120

May

91
158
137

20

10
12

169

June

147
136
164

23

7
12

199

July

156
155
165

22
19

9
12

186
196

Aug.

123
138
133

20
15

7
10

165
157

Sept.

108
84

127

12
15

9
12

105
153

Oct.

66
54
93

u
17

6
8

71
119

Nov.

b̂6
53

9
9

5
5

61
68

t)ec.

53
59
53

9
9

4
6
4

74
67

Total

1193

165

100

1459



WA'EER SUPPLY WATER BESOURCES

of the total flow as measured at "Sign of the Maine" gage. Municipal
water rights have been obtained by purchasing stock in the Ashley Upper
and Ashley Central canal companies, plus the transfer to Vernal City of
the A. J. Johnson right as set forth in the court decree. Municipal
water rights are entitled to 4.54^ of Ashley Creek flows as follows:

Item
Ashley Upper Irrigation Co.
Ashley Central Irrigation Co.
A. J. Johns on Bight

Total Direct Flow

Percent
Verual
~o^W
2.60
0.55
^52"

of Ashley
Maeser
"O.IS"

0.58

~075^-

Creek Flow
Naples

0.46

~o^S~

Total
"0:57
5.44
0.55

T75?

In addition to rights on Ashley Creek, the municipal water system
owns stock in the Ashley Valley Reservoir Company, which has storage of
5^7^0 acre-feet in Oaks Park Reservoir, 580 acre-feet in Long Park Reser-
voir, 560 acre-feet in Twin Lakes, 150 acre-feet in Goose Lake, and 100
acre-feet in Mirror Lake, making a total of 6,870 acre-feet. In 1956
the coaspaay had. about 22,495 shares of stock, of which the municipal
water system owned about 1,5^5 shares. This is about 7% of the stock,
or 480 acre-feet of storage.

Ashley Creek spring is an excellent source of municipal water, and
physically, there is an abundance of water available for future growth
of the municipal system. With respect to water rights, however, the
municipal system owns only enough water for present requirements. If
a year of runoff like 1954 were to occur, the Ashley Creek flow owned
by the municipal system would fail to meet the demand similar to that
of 1955 by 580 acre-feet. This shortage could possibly "be made up from
storage in the upstream reservoirs, provided the storage space filled
during the spring runoff. It is very doubtful if runoff would tie suffi-
cient in a year like 195^ to fill the reservoir more than about 1/5 full.

Quality of Water

Quality of water may be defined as -the suitability of water for
irrigation use. It is measured by the type and. concentration of the dis-
solved and suspended constituents. Experience and research indicate that
a minimum of three factors must lie known in order to make an estimate of
water quality for irrigation use: (l) The total concentration of dis-
solved solids, (2) the relative proportion of sodium to other cations,
and (5) the concentration of boron.

A relatively simple method of classifying irrigation waters with
regard, to the first two factors has been developed by the Agriculture
Research Service of the Deparfcment of Agriculture. With respect to
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WMEB SUPPLY WA3BR RESOURCES

total dissolved solids, as measured by eonductivity, waters are divided
into four classes. The dividing points between classes are at 250, 750,
and 2,250 mlcromhos/cm. The classes are descrilaed as follows:

ClLow-salinity water can be used. for irrigation with most crops,
on most soils •with little libelihood. that soil salinity will develop.
Scans leaching is required, but this oecurs under normal irrigation
practices, except in soils of extremely low permeability.

02 Medium-salinity water can be used if a moderate amount of leach-
ing occurs. Plants with moderate salt tolerance can tie grown in
most cases without special practices for salinity control.

C5 fflgh-salinity water cannot be used on soils with ree-brieted
drainage. Even with adequate drainage, special management for
salinity control may be required, and plants with good salt toler-
ance should be selected.

04 Very High-salinity water is not suitable for irrigation under
ordinary coaditions, but may lie used occasionally under very special
circwnstances. The soils aust "be pemeable, drainage must be acte-
guate, irrigation water must Tse applied in excess to proivide consider -
able leaching and very salt-tolerant crops should be selected.

The relative proportion of sodium to other catioas in an irrigatioB
vater is expyeesed in terms of "soMuff-adeQrption "ratio" (SAft) wbich is
define^ by tha eqi.Stsfeion:

SAR = Na+

Ca++ / Vigf-T
~g~

where Na+, Ca++, and Mg++ represent the concentrations in milliequivaleBts
per liter (m.e./1.) of sodxi.un, calcium, and magnesium, respectively. The
Bodium-adsorption-ratio is more significant for interpreting water quality
than the "percent sodium" formerly used because it relates more directly
to the adsorption of sodium by the soil. A nomogram for estimating the
SAR value of an irrigation water is Bhown in Figure 1. The SAR value may
Toe calculated from the above equation or estima.ted. "by use of the nomogram.
A very preliminary estimate of the exchangeatele sodlum percentage which
may result in a well-drained soil at equilibrium with the irrigation water
may be read on the D scale. Waters are divided into four classes, with
respect to sodium hazard, the dividing points being at SAB values of 10,
l8, and 26, see Figure 2. ?.e classes are described as follows:

Sl Low-sodium water can l>e used for irrigation on almost all soils
with"little danger of the development of harmful levels of exchange -
able sodium. However, sodium-sensitive crops such as s-bonefruit
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NOM06RAM FOR ESTIMATING SODIUM ADSORPTION. RATIO
AND EXCHANGEABLE SODIUM PERCENTAGE'
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DIAGRAM FOR USE IN INTERPRETING .THE ANALYSIS OF
IR RIGATION WATER*
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'MA3CER SUPPLY WAOER EESOURCES

trees and avacados may accumulate injurious concentrations of

sodium.

S2 Medium-sodium water will present an appreciable sodium hazard
in fine-textured soils having high cation -exchange -capaci'ty, espe-
cially under low leaching conditijLoas unless gypsum is present in
the soil. This water may be used on coaree-textured or organic
soils with good penneabilj.ty.

S5 High-sodiua water may produce harmful levels of exchangeable
sodium in most soils and will require special soil management:
good drainage, high leaching, and organic matter additions. Gypsi-
ferous soils may not develop harmful levels of exchangeable sodium
from such waters. Chemical amsndments may be required for replace'
meat of exchangealsle sodi-um, except that amencteients may not be
feasible in the case of waters of very high salinity.

s4 Very High-spdium water is generally unsatisfactory for irriga-
tion purposes, except at low and perhaps inedium salinity where the
solution of calcium from the soil or use of gypsum or other amend-
ments may make the use of these waters feasible.

Boron is present in practically all waters. It is essential to
plant growth, but is exceedingly toxic at concentrations only slightly
above optimum. The permissible limits for boron vary largely with crop
sensitivity and are summarized in the following table:

Table of toron content
pennissi'ble limits for irrigation waterl/

Classes
Rating

of Water
Grade

Boron,
Sensitive

crops

parfcSEer^ million
Semitolerant

crops
Tolerant

crops
1 Excellent 0.55 or less 0.67 or less 1.00 or less
2 Good 0.55 -to 0.67 0.67 to 1.55 1.00 to 2.00
5 Permissible 0*67 to 1.00 1.55 to 2.00 2.00 to 5.00
4 Doubtful 1.00 to 1.25 2.00 to 2.50 5.00 to 5.75
5 Unsuitable 1.25 or more 2.50 or more 5,75 or more

^^mic^LTV.^'Tbe^vslity of Water f^ Irrigation Use,fl-
U. S.'Departiaent of Agriculture, Technical Bulletin 962, 0. 40, 1948.

Crops have been grouped in accordance to their tolerance to boron as
shown in Table 15. Most of the crops expected to lie grown in the Vernal
area fall within the Semitolerant group, so the ratings of this group
have been applied to waters of Vernal Unit,
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Table 13

Relative Tolerance of Crop Plants to Boron

Sensitive Seal tolerant Tolerant

Lenon

Grape fruit
Avocado
Orange
Thomless blackberry
Apricot
Peach
Cherry
Pentnaon
Kadota fig
Grape (Sultaniaa and

Malaga)
Apple
Pear
Plum
American elm

Navy bean
Jeruaalem-artichoke

Persian (English) walnut
ELack walnut
Pe can

Lima bean
Sweet potato
Bell pepper
Tanato
Piaapkin
Ztnnia
Oat
MUo
Corn
Wheat
Barley
Olive
Ragged Robin rose
Field pea
Radish
Sweet pea
Ptaa cotton
Acala cotton
Potato
Sunflcwer (native)

Carrot
Lettuce
Cabbage
Tuxnip
Onion
Broadbean
GLadiolus
Alfalfa
Garden beet
Mangel
Sugar beet
Palm (Rioenix canariensis)
Date palm (P. dactylifera)
Asparagus
Athel (Tamarix aphylla)

I/ Baton, F. M., "Boron in Soils and Irrigation Waters and
its Effects on Plants, with Particular Reference to tfae
San Joaquia Valley of California". U. S. Departnen-t of
Agriculture, Technical Bulletin 4it8, p. 60, 194l.
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Sampling pattern

A network of water sampling stations was established in order to
determine the quality of water at points on Ashley Creek and various
canals and drains throughout Ashley Valley. Drawing No. 525-4l8-66
gives the location and. number of each station.

Analysis

Experieccs has sbown that the water is of good quality when it
enters Ashley Valley, but its quality decreases progressively as it
flows through -the valley and picks up return flows from irrigation.
This is illustrafced in Table l4.

Return flow to Ashley Creek is generally of poor quality and water
entering A-shley Greek from both sides of the valley has a rather high
sa3.im.ty hazard. Sable 15 summarizes the quality of water entering
Ashley Creek from drains and. seeps on each side of the stream.

Two areas on the west side of Ashley Crsek and one on the east
side are producing water which is exceptionally high in salinity hazard.
These are the South Fork of Naples Drain, a seep area near Ashley Creek
upstream froEL Naples Drain, and a spring on the east side of Ashley Creek
Just south of the Diamond Mountain road. Water from the spring has
reportedly caused sickness among cattle grazing in the area. Table 16
summarizes results of sampling of these stations. North Fork of Naples
Drain is included in the table for comparison with the South Fork.

Laboratory analysis of all samples taken at each of the key samp-
ling stations are given in Ta'ble 17.

From results of the sampling program it is evident that the total
concentration of salts presents a much greater hazard than either the
sodium or borou concentrations. It is also evident that the higher
concentrations of salts occur during the latter part of the irrigation
season when stream flows are lowest and when return flow constitutes the
largest proportion of the stream flow of any time during the year.

The Union and Biver canals are located near the lower end of Ashley
Valley. At the present time they are receiving a poor quality of water,
especially during the late part of the irrigation season, as then supply
eon&ists almost entirely of return flow except for a short period. d.uriag

the high water season.

Construction of the Vernal Unit is not anticipated to cause any
material change in the quality of return flow water, but due to the pre-
sent poor quality, the sampling program will be continued in order that
sufficient factual data will be available for evaluating the quality
conditions with and. without the Vernal Unit.
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Table ^

Quality of Water in Ashley Valley
LLlustrating Decrease in Quality as Flow Proceeds Downstream

r^
co

Date

7/21/55

9/26-27/55

3/13-1V56

5/24-25/56

7/9-10/56

8, 7/56

9/17/56

5-F

Ashley Creek
at Sign of
the Maine

Flow

103

27

797

125

59

28

Class
c~

1

1

2

1

1

1

1

's~

1

1

1

1

1

1

1

1
~B

1

1

1

1

1

1

1

U-Mb
Ashley Cerriral

Canal
at Naples

Class
Flow C S

5 3 1

10 2 1

9 3 1

721

i
^

1

1

1

1

U-Na
Ashley Creek

above
Naples Drain

Class
Flow C S B

311

311

13-P
Ashley Creek

at
River Canal

Clasa
Flow C S

4 2

2 1

h 41

"B

1

1

1

15-R
Ashley Creek

near
Jensen

Class
Flow C S

4 2

4 2

29.3 3 1

8.47 4 1

.98 4 2

~B

3

1

1

2

2

16 S
Union Canal

a-b

USER Gage
Class

nov c s B

4 412

Tivt.&.l con-cn'. ;-at:l.' of y&.lt;-:.

::.MLi:.t:vc pr-.'1;- •••-'r.;.. s. ?(' StiriJiuj" t;~ oth-r- '-atJctis,

^c"nr. '•c:i;>:;r' :--< ' \...

'liH;;- 1. -• Kx^eU^"':4- t" ,.'<:'".c:. su'.tuble' f;:''" T:..st plar.t:^ undi-T m'^'t ".y;c;';.ticns.

'lass. 2 . 3c<-<t tc i'.jur'.:'is, probable harmful t-' Gi..--'- scn'^tiw ^r^p".

'lass '< - Injure^">: tr •..m3&<.iyfa"t.or;>, p"cl'.B.bly i-arnf'.l tc ;r"^>t, 'r'-'pr;.

'la;-s L. -- Un^uifcsl.lf;-, prcbabl^' hai-nfi.3. tc- all but the rao'it tolr'r<-:'t :r^p^..



Table 1;

Quality of Water
Drains and Seeps Entering Ashley Creek

in Ashley Valley

^° Date
r\

9/26-27/55

11/7-8/55

3/13/56

5/25/56

6A1/56

7/9-10/56

8/7/56

9/18/56

^-Mb
North

Vemal
Drain

at Mouth
Class

Flow C S

3 1

3 3 1

3 31

3 3 1

1.5 3 1

.731

~B

1

1

1

1

1

1

W e
10-NT3
South

Vernal
Drain

at Mouth
Class

Flow C S B

311

6 211

.5311

st S i d
U-Nb

Seep Area
South -

East
of Vernal

Class
Flow C S B

412

412

e
11-Nc

Naples
Drain

at Mouth1

Class
Flew C 8

4 1

5 41

0.25 4 1

3 41

B

2

2

2

2

12-M

Slaugn
Gulch 3 mi

above
Mouta

Class
Flow C S

3 21

6 21

4 31

1.0 2 1

1.5 4 1

B

1

1

1

1

2

E a
9-Ma

Gibsou

Gulch at
Diamond

Mtn. Road
Class

Flow C S B

4ll

311

1 411

st Bid
9-ITb

Gibson
Gulch

at Mouth
Class

Flow C S B

411

3 4ll

2 412

e
10-Na

Gib. Gulch
Ditcfi and.
East Slope

Drain

Flow

2

2

1

.3

Class
C-S-B

411

3 1 1

412

422

- T"',<^ ••€•:'• ••l';'?-4^ ••; ~'f ?Alt''.

-.fl^ ' vc -•:-'" p-i-ti ;.o {'if' 3"^5'3; >/ '..th-- atn""..

n'w^ •.'.:^ ^.rct:.'- .

C)r>;'.: ; • ^.x;'t.i..('r~+. t" ^^'^, 'ai.il/ibl-1 '.''•f1 m. .t. plartri wnj"-r '-.'-*

Cla^

•.:;-ci ;*.'.-;,

Cla^ ?. Cni <1 t;.1 inji,ri-''£, prot^Ll^' ^arr; f>u1^ t-- "v:'~'; s'-::'':.'t. ;•.-.-' T'-p'.
C'ly;;? .; ;'^'. .;•'••"•: €<: !.)•;•<*'^ !'-;'<!i-y, ;iTt''.<it.^' ^arT»',.f';l tc 'r-.'.^ :r't;',.

""l^i-; i, ';?»;;: ;:t^L.l<;, pr.'haUy t,aniif^l t'. al: GU-I t:.- ;r :G<. t<:l'i:-^:t l-r?-p.;



Table 1:'

Quality of Water
Sampling Stations with Exceptionally

Hi^i Concentrations

c-o Date

10/25/55

U/7-8/55

6/U/56

7/10/56

8/7/56

9/17/56

rL-K
North Fork

Naples
Drain

Class
nov c s

1 41

2.5 3 1

3 31

2 31

1

^

1

1

1

1

U-L
South Fork

Naples
Drain

Class
Flow C S B

1

1

1

422

412

422

422

n-w
Seep Area

South-East

of Vemal
Class

Flow C S B

412

412

9-Na

Spring south of
Diamond

Mtn. Road

Class
Flaw C S B

412

412

Totnl ;c:^ t;:;*r"t.'L^. -T s;-H...

;-;pl-.tl/-A O.r-^-i-1-'1'^ " .?.!' 3^:..;/3T t <:

u-- Bor-.r ~^n. <,i;'.r^t.'; ^'••..

'"las;- 1 - ^:'-'-Y.'r--.. T^ - --% :..;<.^l^

Clasc- 2 - ^. •'<"': l..' ^../.•i.'-..s, o;- '-^._,

.':1&£5 ':'. ^ ^.;';r^'^ t,.. .r i-'.^.n-.t. -.'

"Is.s.r, L, •- 'J'; i'.it^r...r', '^••^•.i..:.;-:; '•.^:"'-:\

•'. , .
!.;j ••<•;•-

^. -f- . ,.-,< ,,-"<; -'

.:. ^.'tl.:

.'?.;.' i..s ^-.i'-i. t.1 -;.



f<4 - 403
Rt» 6/S6/ WATER NALYS1S

REGIONAL LABORATORY

Chemical analysis of water for irrigation

ThU-e I?

Vomal Unit

Collected by_

Submitted by.

Analysed by.

Da'e

L'jt°_

Date.

c^-l
H

Lab
No

S-fcationl

WT3_

CW84

<3H120

_QWl55-

F.eld

No

5-F-I

Samn;!'.^

DatF

Aflhley

ECxtO6

9?-QC

Preek

7/21/^|.194

9/26,'55 ; 223

3AV^

.5/2^M

V S/5"

33^

102

16.5

T0'jl

di^

joined
SQlts
^ pm

B or on

: pm

at !'-'i>tn of the Maine

Sodi'ii-n

TA

7.C

8.1

109

107

|l?7

'.''' 1 urr,

-JhO'-C

^-.

Reside, ji
Cari-'.'-i

.A-s

.12 ; 1.0 '

.04 ! •3.4

.01 j 2.3

.2

.7

^•1+-. 'i? .\ l?oae; 5 '9 \ •!J

! 8.2 ' 100 | ,.OS i, 0.2 | .1
I I (

3/_J/56.t_j.S5._

i9AtV56 224

C.2 .113' I .10

7.& i I'^l

r

J-- _.

.02

2.7 i .1

4.6

. ..-J

Pro 1eit

Local ion

L^jnaien'j ver mi!!ion sr n'iii.equ''.'a!ent5 per liter

Ca.tinr'j

t.o M<1 No

1.41 I .47 I .06 I .08 j None

unions

1
Il.?7 | .o0

I

.06 ; .03 .21

2.2"' \ 1.05 | .OS ! .03 , .3!r

HOC.,

1.64

1.7G

2.1? i

^ .19 I .06

.10il.lk . .35^ I "^!
11.3^ I .!A : .05

[ 1.19 I .67 |.^.Q9

.02 None

.06 ; None ! l.t<6

.02

.os.

.01

.05

.10

731 .01 J

.01

i None i 1,6^ i Ifoiie

None 1.97 None

S04

.22

.4o

.34

.2L_

.14

.J.^

?Ion<?-



R 4 ^ -I 'j '

R?» 6/5y

collected by.

WATER ANALYSIS
REGIONAL LABORATORY

L'L)fe

rte-ble I7 ^

Verr-al Jnit,

^'ibmifpd ry

Analyzed by__

JrO|PCl

_OLI.';t'on

uate

jO
!V)

Lnt.i

No

Station Q-E.ia

Mountai4 Road

ICW5& _

LCYH-QI

lcyio&-

Field

No

imD"r^

Daie

<?l'bson

i ,',6£C» IQ
(^5°

^ulch

""to'

'J IS

^cived

ri 'J ' ' '-j

0 0 |T;

at Diimond.

P-Of.

p D m c)Odll!I^

;-'-l,jrr'

,3cl'rL-

t "n

!Re;'-iual
'r;rt."

.iu/9/35

l6/U/5b

2^3^; 7.9 ,23ci0 | .37 .19-
! ! - j . i

J.9901 7.3 ,1718 | .32 ;l6^

jStation19-Mb 4

^/l3/56| 3469! 7.7 J3540 \ .55 1^.7 1
I

HortL ^ernal(flrain,a-t MD^UI,

[CW52

|CW75

iGW9SL_.

[CW.03^

|CW12o_

9/27/55j

3/13/56J

-6/11/561

77lQ/j6_l.. 9ST

iS/L'Z/56

1167! 3.1 ; 826 j .10 ; 11.2

931+! 7.7 6S4

8t+7. r^ ; ?y-j

.08 ll.l

.30 : 9.5

1.9

1.3

0 "^
—.'-'

.6

.6

1137

;.o I 707 i .l8[l0.4 j

'.1 06Q. .22 u-.oL -o

'A P i

^;.i^j:"nts p^r mli;icn or m;11 ^du'vG'ent; per i't-?'

!3!l0"

V.: My

p-6.28 PLO.ST I 6..S6 | .24 1.57

HCl;,

5.52! .o0 ^26.16

PL-L.3'; I ci.32 i 4.20 , .22 | .OQ

&1.79

5.72

3.6.6318.8^1. .11

5.70 i 1.58j .13

.92

.31

6.2J|^ .^jXo.OTj

5.77 i ^,oQ\39^\

6,56 .54

5.03 , 3.99 i 1.15 i .ll| .W; 5.001. .49

4.7i ; 4.Q6 i .?3 i -OS

^.;'2

'^.31

4.3o

L5.C1

1.21

1.49-

.10

.03

.00

.00

5.^1 .22

o.22.

hM

4.1 '.>

^..^

.00 i 7.^*

.3S-L 4.59

^ .^-i •^•^



Pl 'li';.

e/56 i WATER r ALYStS
REGIONAL LABORATORY

Table r' \;: out.

Vtrnal Unit

/-'. ^

/l-'ctc-d b,_

.cn-n'ie;' b,

o l,;pd bv,

—^

oi -on

i':ie

Station
:r.

Wountaib Road;
9-Na

p-pilN

r'nfp

SprLnfj
and Eatft

South
of

SLO/25/^. 3512 I 8.0 j 33'72

;; p"'

of Dilaaond
-A(shley jC reek

CW57
Stati 9-Nb

?-/8/?6i 3555' 7.6

CJ.
0.. cw66

CWU3

CW125

Gibsod Oulet< at Mcfuth^
3502

JLL/8/55 \ 3224 | 7.7 3102

7/9/56 I 3U9 I 8.1 I 2986

8/7/56 \ 3756 : 7.9 S 3792
Station^ 10-J - South Vema^ Drain
3^- Mileje abo^s Mouth ] ^ |

cw63

CV92
Statiooj 10-L

|ll/7/55 | 1800j 7.7 I 1599

2^.!4ile)B,abov)B Mouth

^11/56 | 808J 7.7
I- South Ve mali Dratnj

619

'.(;.';! ,^i

"'•j'..

.82 21

.78 , 19
I
I

i
.50; 22,

.1

.53 j 20
i

.70' 20

.25 j 3

.09[ 4,

.26: 3

.09 4

•5!

•8i

.8 I

.7 •'

.6'

•5|

.2

.6;

.9

2.6 j

2.0,

2.0 !

2.1 !

2.4

.2 I,

.2 )

I

•2

.2

,or';. -'•

;t(i.

L.qi1 u':i'er'-' aer "''lii;.. li •:T r-- i equiv^ienls t'er li<er

': i0 r

-h-

"/g Ma

&f'IG--,c

i
j20.5^:l6.28jl0.12j .10[ 1.481

_'

.23.26jl6.58j 9.86j .10j 1.26J

^l8.39jl5.5l!10.o8|

!l8.56ll4.3^ 8.64;
f i

23.20;l8.27il0.83i .19

4.6l| .86

6.75| .92

|l4.44, 8.161

i 5.92; 3.321

.aei .o4

.4lj .03

13.61 8.06; .82; .06

i 6.44; 4.29; .551 .05

I :'!1 i ! i . ~- !

1 i_J. ^ 1.^ L-.L

.15; .051, 6.96j

.24| .oo| 6.k^

.061 7.231

.5^ 4.6l{

.08j 2.871

4o.o9i

40.831

.98 j 35.31<|

.8'ri 3-57)

.88

.98

.21

.03

.28

•IS 3 ATJ .06

34.4flj

44,23)

J-S.OS)

6.7^

17.8J(

7.671

..;:: L::l^l;.^



•I 'If.'i

WATER MALYSIS
REGIONAL LABORATORY T&ble 17 (cont,

Vern&l Unit

Collected by_

'-.l.l-m;'tPi~; ':;

Amiyzed b'; Sale

Station)
1 ¥"<?

!r;";:J

\'.'-,

10-M
Jahove

CW67

CW?6

South
tfouth

Vlemal JDrain !

1^/7/55

bA3/56
Station! 10-Na; GibGonj

C^> i East Sl^pa Dit^in^
CV62

CW100

CWU4

CW121

I cwi67

belohr

lu./8/55

Station!

CW49

CV109

CWU9

6/11/56 | 1803

10-Nbl

;li I'1"

1642

L,,. ,-1

7.7 ; 1436

1565 I 7.9
Gulcti Ditctaj

Juncition

1350
and

3031 8.0

8.0

8.0

8.0

7.8 j

South ;Verual< Draiq

^,9/56

P/7/56

?/l8/56

t>/26/55

^,10/56

^/7/56_

3^1

3963

4056

291k

1522

3388J

3968 !

.29| 5.6
i

.22| 4.5

.56 J24.6

.55,28.2

.70122.1
I

.76124.0

424o' .75125.8

at Mduth

lQb6

1668

8.0

7.9

1578 [ .1^ 8.2

1815 ! 8.2

1464; .30] 6.4
I ^

1644i .40J 6.9

.4

.2

2.6

2-2 i

2-5 i

2.9 t
I

^3.2

.i !

•41
i

.•5_i

.TICT1

63!;.. n l C r- • -, ^

- o n >,

^CG,

10.8e; 9.U; 1.19

10.96! 8.27

!l4.77

.90

.06

.04

.92 : ^.53 ! .33
t

.63 i 4.24 i .35

I

15.61; 9.96J .15 .60 3.17

5.00 i .408.03i Y.Sli 6.26; .14 ] .00
j 1 I

|20.07|l6.68jl0.l48! .18 j .40 | 5.78 j .78
' r \ i -j . f' '^i

j21.82;l9.59|l3.12| .16 j .49 j 5.71 11.0^

,21.09 19.80 l4.25i .12 i 1.00 ! 5.^

;U.l8i 6.351 1.37 .08

10.53. 9.571 1.37! .05

1.07 i !<-.20

,94

.36

15.40

l4.9^

.88 i 35.8^

16.86J

40.45J

47.4^

^iM

13.551

.00 i 5.12 ! .26 ; 16.12

|10.4l^u.iqj 1.59; .05 [ .16 j ^.03 .22^l8.7lij



S d W
<ru b/TO

ollecied bv_

Eiubmitted by

"inaiyzed by_

N.:,

Statiaol
above Ctafli

cw6o

cw?4

cwioe

CW1J2

CW.61
Stationl
a,bQye Cb&fLiw

cw68

CW95

CW104

cw.31

CW.62

; c >u

;'.ln

H-K
w,fl\

U-L
nfLm

'•.a'Tlp 'nq

[)3tP

Morth P
;e wtfh

^,7/55

5A1/55

r/io/^

w^
?A7/56
South P

uw wi'y?

Ll/7/55

.Al/56

r/io/56

V7/56

)/l7M

,- b
L^X iiJ'

("•25°C

n-k ol
South

2217

215^

w
1842

1991
irk ot
Bortt)

5538

5̂917

6595

5877

uH

Nap la
Fork

7.9

7.7

7.9

8.1

7.9
Napl<
FoA

7.7

7.9

8.0

8.0

_ 7.9

;,OIVc3

c.,^ ! + c

ppm

B Dralfa

r<t'r:-r'

', y rn

a

+

180, .33

9311

1730

.32

.30

1592 ; .30

1796; .24
DraJta

r
6300 I 1.08

3388

61*68

T508

.81

1.26

1.7

65101 1.2Q

I

-L-

WATER
REGIONAL

Date^

Dot'

%
Sori":rr

13.2 I

19.6

13.3 i

U.2

10.7

27.31

24.6

27.6 i

29.1

22.8

f - • ^

f

L.T

^Ci'^Jrp

non
R^lr.

1.1

1.7

1.0

.8

,8

2.8

^.3

5.0

3.6

;-r! A

..<ALYSIS
LABORATORY

R^S!l:luul
( f'jr-^r n.

ale-

Droiect

Lccat or\

l.itji^a'e'

Cat

Co

14.201

u.o8!

12.671

12,251

13.061

23.044

1^.681

2^.581

26.67 j

' lt. -

•*l'j

10.08

10.61^

8.90

7.88

9.36

38.27

20.91

40.10

45.00

34.92j4o.l0

^_^___

t- per r

or.-

.Ma

3.TP:

5.57

3.33

^.55

2.70

23.10

u. .67

24.75

29.47

22.30

&ble I? (cent.

Vemal Uuit

ili;..''n c" rr'iill'eqi.

K

.08

•09J

.06

_.05

.06

.18

.20

.20

.23

.17

co,

1.3.0

.77

.00

.23

.26

.69

•6T

.33

. A$

1.37

:; 0 0

voients

Ar

HCU,

4^6

3.76

^.95

A.6o

4.71-

5.76

A.2Q

7.04

6.90

5.1<9

t

per nter

-'ns

r,i

i.oe

1.06

.72

.58

_ .574

3.56.|

1.55.

3.3.4

4.2^

2.65

\i l~ 1

so,

21.68

22.77

19.29

11.38

19.66

74.58

4i .oe

78.95

09.78

97.88

4bi.



R 4 - 403
n 6/56-

CoilectPd !-

Submittpd

c4
C?p'

\nalyze'-t b

L;!b,

No

^tafFcu
mile

w^
CWTT_

Station
»•

cw65

CW78

CW90

;CW108
I
CW127

C1C.60

-

)'i

Fie'd

No,

•ast of

ll-Wa[

Snmpiina

Date

TL^fcFTapIei"Baplea

' U.3.

U/77^

3/13/56

Afihley

U/8/55

3/13/56

5/2S/56

7/10/56

8/7/56

9/18/56

dC < t06

0 25° C

^rain
Lg^iway

3053

19T7

Centr

1380

m.

500

1<S1

^
795

_^

7.6

_8.3

LL Can

7.7

8.1

8.4

7.9

8.4

7.7

11

;0 IV'd
- ! + C;

3064

l?36

a at

nkk

. 567

353

293

313

6oe

Bore-1

ppn

.60

.24

.1^

.01

.06

.04

.03

.14

WATER
RLGIONAL

"'

Pit

O^t

%
'-.o d' um

12.3

14.4

. 6.7J

5.2

11.7

6.6

5.7

6.0

a

I-'

t^

SO'-I.L.^

A J' '-I: ).

* ion

•1\i'-

1.2

1.1

.4

.2

.3

.2

.2

.3

NALYSIS
LABORATORY

t- r

L^

Resi^uci!
v.-ari-.on

11 PS

t

t

!

r-

'_a

21.83

12.36

9.94

5.02

2.92

2.71

2.74

4.78

,ect

; a t • c ri

q.;"; C]i (7 nts pe' r

Go'

r^g

16.171

9.19 i

5.6l

3.21.!

1.641

1.38;

1.65J

3.33 i

o;"--

''•-1,)

5.34

3.64

1.13.

.45

.61

.29

.27

.52

Sable 1"7 (cent.7

Vernal Unit

.;;;m u-

v

.08

.07

.08

.04

.05

.02

.04

.05

rr- , . * i „ [-1

co,

.51

.88

.40

.^5

.06

.00

.17

None

^

.\.li-n;s pc'' 'iter

An,o".s

HCO,

4.74

3.69

3.82

3.24

\.b0

2.18

2.29

.66

.99

.84

.21

.17

.09

.01

.04

_.09

SO^

37.18

19.85

IS.33

'4.86

3.67

2.21

2.20

_ 7.93



P - 1 L 3
•-if. 6/56 WATER DIALYSIS

REGIONAL LABORATORY

C-Mec'ed ;'^

L.jt!-;lttf:.J ;,y

A noly?ed by'

4 .....——.

Stationi U-Na

00}
—Jl

CW32

|cw48

|CW97

'-arr,,

J'c

7^
'.' P u

r' p

-|——+—-h"
Aahleyj Creek, above Haplep Dra

|7/21/55! 208e: 8.0 ;l8l2 | .60 ;l4.9

J9/26/55J 2123, 8.0 :l848 j .52 il4.3
J __/f _ _ L_._ I ,_ i.. ^ I

[6/11/561 1510| 7.7 ^12te ^ .45 J16.1 ;
Stationjll-NbI Seep Afea ^ 4lile North of Napl^a
Drain eu^d j- na.^-Le Weet j of Aal^ley C^eolc j

ow6l

CT96

Station

16/U/56, ^547 7.5 1^76

:GW51
[

ICWUO

JCW133
I

lcw.56

! _ ' ;

U-Nc, Kaplae;Drainiat

9/26/55; 3^8| 8.1 13399 ! .3^ j 1^
j \ ! j. _; . !

7/10/561 31d.5! 7.9 i 3^38 ; .80^14

8/7/56 , 3740| 8.1 379^ - .79 ,17
I

9/18/56^ 3692: 7.7 ,2826 ; .76 15

•;P!.; -' "

t ,'.r1

1.2

1.1 .

!
1.1 ••

ill/8/55i 7384J 7.5 ,5236 jl.U j 22.4
' I i

.90 118.4 j 2.4

91
7 \

4
I

8

1.5 !
I

1.6 !

2.0 i

1.7 I

teble I? (con I,}

Vemal Unit

. 3

io.6^ u.esl 3.9€j

;U.34 11.79 3.^

8.071

I 25.1^

7 •^&-91

31.02 16.3^

; 26.29 30.0CJ 12.814

; 21.12 20.41; 7.2S(

; 22.07, 18.3H 6.9^
I - I ! ;
i 21.6^21.0'? 9.0^
i : ! !

; 23.36119.39 8.02

.46

I. Iip

n'^,'

4.

r t

51

rer n>(:

t

.52 20.

4

96.08

.101 .671 5.02i .65 121.45

.10 .001 5.51 i .37

.33; 1.24' 6.91
( !

.53' .7^! 6.71

12.61 i

1.14 J63.60

l.l4 ;6l.05

.13i -96i4.38 ,1.29 J42.32!

.08; .oo!4.99 ;l.l6 ;4l.33j
I j ^ I I

.l4i .Oo|3.58 -1.5L l+7.05j

.U : .90'4.4Q ,1.29 j44.23|
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Pe< 6/56 WATER NALYSIS
REGIONAL LABORATORY

teble 17 (cant.)
Varaal Unit

Collected bv_

Sucmittecl b;

. ^naivzed bv

Date.

Date

Date.

Proiect

LKOti&n

C<0
00

Lab
No

Station
3_t&l<B

CW80

CW91

CWL07

CT023

cw-54

Station
at Rive;

CW53

CT98 ,

CV106

r". e; -j

\0

12-M
above

ij-y
Canal.

Snrnp1 ng

Date

Slaugh
Ifcuth

3/13/56

5/25/56

7AO/56

8/7/56

9/17/56

AAley
. DlTsrB

9/27/55

6^1/56

7AO/56

LCx 'i0

ry 25° C

ulch

597

TL5

UTL

630

.2675

TWk
on

2969

2033

2526

oH

8.2

8.2

7.8

8.1

7.7

8.0

.7.8

8-.2

I n I a

.i,'-..^

solved
yli ;

D p m

413

537

9ko

443

26o8

2T88

1776

231<8

Buron

ppm.

.01

.12

.21

•0>

.78

.27

.tA

.54

%
")0drjm

7.4

11.1

U.5

0-?

l?.5

20.3

18.1

SL .1

^ I ' . '

bcrii jm
;-dc,cr^

' icn

Ralio

.3

.3

.6

.3

1.^

2.3

1.4

l.9_

m> •>".'.

Residue
CarbLn

llt€t,

.a^tf

F^uivale

r,.Jt

Co

3.6o

V,]

2.26

4.29 1 2.66
t

7.66

4.01

L8.U

1-5.12

L0.83

LI. 62

W1}

4.29

1.90

L0.87.

16.73

10.20

13.57

1; ocr

3ns

N.:i

.^7

.87

1.56

.55

5.34

8.16

4.68

6.76

i ncr, or

K

.04

,05

.05

.03

.07

.15

.13

.13

miihea \; a 1 en) s

.-\ !'*

co,

.50

.07

.00

.00

.87

.99

.00

.23

Hn.),

2.19

1.76

2.92

2.47

3.85

3.92

5.17

2.28

'^'. 0

p.T '••c

one

Cl

.14

.13

.28

.u.

.82

1.06

.63

.88

5^5

504

3.54

5.91

10.36

3.91

29.65

34 .IT

20,04

26.6S

•"'^{.:
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Table lr7 (c out.)

Vamal Unit

Collected by_ D.]>e -ro|ec'_.

Submitted by

Anaiy;t'd by,

M'e

r: .•'. ^ .^

co
CD

Lab
No

BSQon
near Jm

C^l_

CV?4

CV7tt-

CW88

CWU1

CW3J28

CW.57

Station

CW.05

F'p!d

Mo

I5-R:
•en (4t

l6-S

carnppnq

Dc'e

A»EIey-i
t OftsiHi

7/21/55

9/27/55

3/14/56

5/25/56

T/l()/56

8/7/56,

9/18/56

Union Ci

7/10/56

\, > , '

i3' :,"~" '",

reek
Stat

5366

4.235

2000

581

3555

J300

w
aal a-

3T72

en

on)

8.0

8.1

8.1

8.1

8.1

8.1

7.9

USBB

7.7

-lis-

;-!'^-1

so i ^ s

[; !) m

5504

4356

1668

413

3436

_5?00

4^84

Gage

3672

pi.rnn

,!i- -n

1.5

.66

.32

.09

.77

1.0

1.11

.96

c/

t.nd'!.m

37.2

32.7

17.8

15.4

27.2

33A

30.6

29.6

•;

SO JIUrT'
..J-or;;.

t ; on
°Qt''j

4.5

1.4

.5

3.1

5.0

7.9

3.6

'!-• ! ';'!

<''SlJ^ !

^,'jr;.^;i

L

ua

17 .n

!14.72
i

[11.32

I 3.05

] 115.05

-1, , 1-

118.06

16.32

15.55

L".;H'n if"'ts 06' nilli'C^ "T

...inc.-i,,

Me

29.6^

Na

27.0^

K

.27

23.83| 18.8^ .22

9.571

2.1^

19.49J

4.5^

.9^

12.99

.09

.06

.21

30.8a 24.66) .25

25.51,

20.0^

18.55

15.0fi

_^

•21

.22

',!~)

^.i! Sq

LL',

1.09

.61

.74

.06

.16

.11

.87

.00

•i a'en! s

A< n

H CO,

3.70

2.97

4.42

2.22

5.13

5.14

4.16

5.42

per i'ter

'!(:S

(";;

3.34 j

2.21

.78j

.14]

1.63

3.25

St.SZi

l.87[

so,

65.98

51.80

19.59

3.8o

4o.ae

6^.29

53^3

l*3.6o

ii>;lc
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Water Rights

Water for the Vernal Unit, along with other increased uses of water
of the Colorado River Basin, is eubject to liaitations imposed by the
Colorado River Compact and the Upper Colorado River Basin Compact. It
is further subject to the Utah State water law, which is the law of
appropriation.

Colorado River Compact

The Green River, a tribzitary of the Colorado River, is subject to
the terms of the Colorado Ri-/-er Compact.. This compact provides princi-

pally for an apportionment from the Colorado River System in perpetuity
to the upper liasin and. to the lower basin, respectively, the exclusive
beneficial eons-jimpfcive use of 7,500,000 acre-feet of water per annum.
Articles II and III of the compact are quoted, below for information.

ARTICLE II

"As used in this compact:

"(a) The term 'Colorado River System1 means that
portion of the Colorado River and its tributaries vriLthin
the United. States of America.

"(b) She term 'Colorado River Basin' means all of
the drainage area of the Colorado River system and all
other territory within the United States of America to
which the waters of the Colorado Biver system shall be
'beneficially applied.

"(c) The term 'States of the upper division*
means the States of Colorado, New Mexico, Utah, and
Wyoaiog.

"(d) The term 'States of the lower division*
means the States of Arizona, California, and Nevada.

"(e) The term 'Lee Ferry* means a point in the
aain stream of the Colorado Biver 1 mile "below the
mouth of the Paria River.

M(f) The term 'Upper Basin* means those parfcs
of the States of Arizona, Colorado, New Mexico, Utah,
and Wyoming within and from which waters catural.ly
drain into the Colorado River system above Lee Ferry,
and also all parts of s&id States located without the
drainage area of the Colorado River system which are
now or shall hereafter be beneficially served by waters
diverted from the system above Lee Ferry.
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"(g) The term 'Lower Basin' means those parts of
the States of Arizona, California, Nevada, New Mexico,
and Utah within ar.d. fron which waters na.iv.rally drain
into the Colorado River systera below Lee Ferry, and.
also all parts of said States located without the drain-
age area of the Colorado River system which are now or
shall hereafter be TsensficiaUy served by the waters
diverted, from the system below Lee Ferry.

"(h) The terai Domestic use* shall include the
use of water for houselicl'1, stock, municipal, inlning,
ittf.lltugj industrial, and. otbsr like purposes, but sball
exclude the generation of elsctrical power."

ABTZCLE III

*''{a) There is hereby epportioned. from the Colo"
r&do River systesi in psrpGtuity to ths upper basin and
to tlie lower basin, respectively, the exclusive Isene-

ficial conouaptive use of 7»500,000 acre-feet of water
per scaum, which shall include all water necessary for
the supply of any rights which may now exist.

"("b) In addition to the apporfcionment in para-
graph (a), the lower "basin is hereby given the right
to increase its beneficial consump-bive use of such
waters by 1,000,000 acre-feet per annum.

"(c) If, as a matter of iaternational conity,
the United States of Aaerica shall hereafter recognize
iu the United States of Mexico any right to the use of
any waters cf the Colorado River system, such waters
shall "be supplied first from the waters wbic'a are sur-
plus over and above the aggregate of the quantities
specified, in paragraphs (a) and. (b); and. if such sur-
plus shall prove insufficient for this purpose, then
the burden of such deficiency shall be eqn&lly borne by
the upper basin and. the lower basin, and whenever nec-
essary the States of the upper division shall deliver
at Lee Ferry water to supply one-half of the deficiency
so recognized in addition to that provided in paragraph
(d).

"(d) The States of the upper division will not
cause the flow of the river at Lee Ferry to be depleted
below an aggregate of 75,000,000 acre"feet for any
period of 10-consecutive years reckoned. in continuing
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progressive series beginning with the first day of
October next succesding the ratification of this
compact.

"(e) The States of the upper division shall not
withhold water, and the States of the lower division
shall not require the delivery of water, which cannot
reasonably t>e applied -bo domestic and agricultural uses.

"(f) Further equitable apportionment of the bene-
fici&l uses of the waters of the Colorado River system
unaprortionsd. by paragraphs (a), (b), and (c) m&y be
made in -fche manner provided In paragraph (g) at any
time after October 1, 1965, if and when either basin
shall have reached its total beneficial consumptive
use as set out in paragraphs (a) and (b).

"(g) In the event of a desire for further appor-
tionrsnt as provided in paragraph (f) any two signatory
States, acting through their governors, may give joint
notice of such desire to the governors of the other
signatory States, and to the President of the United
Stages of America, and it shall be the duty of the
governors of the signatory States and of the President
of the United States of America forthwith to appoint
representatives, whose duty it shall Tse to divide and
apportion equitably between the upper basin and lower
basin the beneficial use of the unapportioned water
of the Colorado River system as mentioned, in paragraph
(f), subject to the legislative ratification of the
signatory States and the Congress of the United States
of America."

Upper Colorado River Basin Compact

Use of apportioned water in the upper basin is subject to certain
restrictions, not definable at this time, to aasure required deU-yerles to
the lower basin and Mexico. Were it not for these restrictions, Utah's
apportioned use would amoun-b to 1,715^500 acre-feet annually or 25.0 per-
cent of 7,4.50,000 acre-feet (the 7,500,000 acre-feet annually apportioned
the upper basin less $0,000 acre-feet apportioned to Arizooa). Utah1s pre-
sent uses measured, in terms of long-time average depletions at Lee Ferry

have been estimated by the Engineering Mvisory Committee to the Upper
Colorado Biver Basin Compact Commission to total $44,500 acre-feet annually
for the period 1914-1945. Studies indicate anticipated depletions of about
83,700 acra-feet annually, which includes increases in depletions occuawiag
since 1945 and anticipated use of water by authorized projects not yet
constructed. Utah's total present and authorized, uses, therefore, amount
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to 628,000 acre-feet annually. Utah's uses can thup be increased
approximately 1,085,500 acre-feet annually la the future. The average
needs of the Central Utah project have "been estimated at 746,500 acre-
feet annually at the sites of use, and there -would remain for other
uses about 559,200 acre-feet.

The water supply for the Vernal Unit is only a very small part of
Utah's use apportioned under this compact.

'J<3 X.. State water law

Since 1905 when the Utah water law was enacted, water has been
considered the property of the public, and. rights to its use can be
acquired only by actual diversion and application to "beneficial use.
Priority of a right is determined "by the date of its initiation and.
"first in time is first in right."

Water rights may "be initiated only by filing appropriate applica-
tions with the State Engin&er and. proceeding in accordance with specific
statutory provisions. If there is unappropria-fced water in the source of
supply described in an application to appropriate water, and if the vse
of water can bp made under a feasible plan which will not prove detri-
mental to the public welfare and will not impair existing rights or
interfere with a more beneficial use of water, it is the duty of the
State Engineer to approve application. The approval of an application
gives the applicant the right to proceed with the construction of the
necessary works and. to use the water in order of priority. When the
necessary works are constructed and water is applied to beneficial use
as contemplated by the application, written proof thereof must be filed
with the State Engineer. Upon approval of the proof of beneficial use
of water, the State Engineer issues a certificate of appropriation
which is prima facie evidence of the water right therein described.

Existing Rights

In November l.Q97s the waters of Ashley Creek were adjudicated in
the Fourth Judicial District of the State of Utah as a result of a
lawsuit involving the Ashley Central Irrigation Company, the Bock Point
Irrigation Company, the Ashley Upper Irrigation Company, the White Wash
and Spring Creek Irrigation and Canal Company, and. numerous individuals.
This decree allotted to each canal company and each individual the right
to the use of a certain porfcion of all the waters of Ashley Creek.
Individuals were given the right to have their water delivered through
the canals of the irrigation companies, if they so desired, by paying
their proportionate share of operation and. maintenance costs. The

following tabulation gives a summary of the percent of Ashley Creek
flow decreed, to water users served by each canal system. These rights

have been more or less voluntarily restricted by the water users to
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apply only to the first 500 second-feet in Ashley Creek. Water in -the
stream in excess of the 500 second.-feet has thus been made available to

appropri ati on.

Owner
Ashley Upper Canal
Ashley Central Canal
Rock Point Canal
Island Ditch
Stonaker Ditch
Dudds Ditch

Total

Percent
of flow

3S7T
55.5
19.8
7.4
2.0

1.0
100.0

Other court decrees have been made on Ashley Creek at various times
since 1897^ most of them for seepage water which would not Toe affected
"by the project. Severs! of the decrees concern parties who would, be

participants in the Vernal unit, and their rights would be modified "by
contracts as explained under the section "Vernal Unit Rights. Table
l8 summarizes cox-irt decrees for water in Asbley Valley with a short
explanation of each.

AppropriattODS of Ashley Creek waters since 1905 are primarily for
storage, and for use of seepage and flood flows. Table 19 lists appli-
cations by the Mosby Irrigation Company for a proposed diversion from
the headwaters of Dry Fork Creek to Mosby Creek, which is tributary to
Deep Creek and Uinta Biver. If these diversions are made, they will
reduce the water available -fco the Vernal unit by a small amount. The
diversions would not apprecia'bly affect the Vernal unit due to the
small amount of water that Dry Fork contributes to the streamflow.

Applications having their point of use upstream from Vernal unit
area are listed in. Table 20. Consumptive use resulting from these rights
has already been reflected, in the streamflbw records of Ashley Creek at
"Sign of the Maine" gage, and these rights will not affect the project.

Table 21 lists the applications which would be incorporated into
the Vernal unit along with the users under the court decree of 1897.
Whether the water rights are "based on court decrees or on applications,
these claimants to flows of Ashley Creek would benefit from construction
of the Vemal unit. Application No. 4796 was made by the Higfaline Canal
Company, which operates one of the six large canals serving the Vernal
unit area. Application numbers 10,055 and 11,708 are for storage of
Brush Creek water in Oaks Park Reservoir with later diversion to Ashley
Creek. These rights are subsequent to natural flo'w rights of earlier
priority on Brush Creek.
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Table l8

Water Decrees on Ashley Creek

^IvH
Casa No. Case

Date of
Decree Present Owners Amount Remarks

18 E. G. DeFrLeB et al
vs

Sterling D. Coltoa
et al

Nov. 17,

1897
Ashley Upper,
Aahley Central &
Rock Point Canal;
laland Ditch,
Stanaker Ditch,
Dodds Ditch,
Colton Ditch,
Hardy Ditch

All the
water of
ABhley
Creek at
mouth and
in South
FoA

CJ1

67 Richard James et al Nov. 11,

vs 1897
William Gibson et al

127-483 Ashley Central Irri- 1912-
gation Co. et al 1915

vs
Moron! Pitt et al

Private owners
in the Spring
Creek and Gibson
Slough

All the
waters of

Spring
Creek and
Gibson
Slougja

Stanley Jones 2 Second.-
Loren Pitt, Moron! feet
Pitt, William Warlay,
Lulu N. Pitt, Reva
McKee and Rex and.
Everett Pitt

This suit was insituted. by the plain-
tiffs to restrain the elected officers
of Uintah County from administering
the waters of Ashley Creek. Also they
wished the court to quiet title to the
•waters of said stream and write a decree

setting forth the ri^ita to the use of
water in Ashley Creek. This decrse die -
trLbuted to canals and individual cnmers
all the wfcers of Ashley Creek at its
mouth and that which seeps into or rises
in the South Pork.

This suit was 'brou^it into court for the

eacpress purpose of quieting title to Uie
use of waters of Spring Creek, a trfbu-

tary of Aahley Craek. Ihis was con-
sidered a friendly suit and as a result
of the filing of the cocg)laint and an -
aver to the sane decree wae written ad-

Judicating the waters of Spring Creek.

Ihe plaintiff attempted to prohibit the
defendant from diverting excessive quan-
titles of water from Ashley Creek. The
defendants claiaing a right dating to
1900 were granted a flow of 2 second-feet
after prior use requirements were sails -
fled.



Table 18 (Cant.)

Civil
Case No.

637

Case

J. T. RasmuBsen,

Union Canal Co. et al

vs
Joseph Paulson

Date of
Decree

Dec. 1913

Present Owners

Union Canal Co.

Amount Remarks

761

£."-<

(.^^

795

Rtver Irrigation Co.
vs

Union Canal Co. et al

Dec. 1915 River Irrigation
Company and
Union Canal Co.

0. D. Alien et al
vs

Ashley Central
Irrigation Co.

June 1916 J. M. Alien
S. G. Oaks et al

Sufficient this case was a friendly suit brought
water to into court to quiet title to tfae water
irrigate ri^its of the Union Canal Co. This de -
800 acres cree and application No. 2428 to appro-

priate water cover the same ri.gi'its.

River This suit was brought into court to
Irrigation quiet title to the waters of lower
Co. 5 5/7 Ashley Creek. The decree differed
S.F. Union from others because it specified
Canal Co. dafiuite quantities of water. Appli-
10 6/7 S.F. cat ions 2te8 and 4o4l to appropriate
Jensen IrrLg. water and decree written in the case
Co. 15 S.F. of J. T. Rasmussen et al vs. Joseph
(Secondary Paulson are covered by this decree.

hi^i water
ri@trb)

1 second- TJais suit was instituted by the plain-

foot per tiffs in order to establish their rL^its
70 acres as against those of the Ashley Central
or 44/79 Irrigation Co. The defendants and plain-
of a tiffs comingled their water as a result
second- of a change in the point of diversion by
foot the canal company. Later differences

arose as to -the amount the plaintiffs

were entitled to divert from the joint
canal. The canal company defaulted and
the Court granted -Uie plaintiffs a
definite quantity of water for each
acre of land.



Table 18 (Cont.)

Civil
Case No. Case

Date of
Decree Present Owners Amount Remarks

8o6 Nillie F&gan October
vs 1916

Micheal 0. Nash et al

Jose H. Karren
et al

839 George M. Hathavay
vs

Willard Will lans et al

March 1919

(•;"•<

848 E. J. Young et al
vs

Geo. H. Southam

Dec. 1917

Vernal City, a
municipal corp.

vs

Ashley Upper Irri-
gallon Co.

June 1920 Vamal City

Variable This suit was instituted by the heirs of
Charles E. Pagan for the express purpose
of quieting title to the eeepage water
arising in Lybbert Gulch, located in the
southern park of Ashley Valley.

Variable Court action was taken by the plaintiff
for the purpose of quieting title to
seepage water flowing in Slaugh Gulch
in aouthera Ashley Valley. Seepage
water was prorated on the basis of stock

owned in the Ashley Upper Canal Company,
because the Gulch was also used as a
lateral by the stock holders.

Variable Thie action was brought into Court to
quiet title to seepage water rising in
an unnamed draw in the southern part of
Ashley Valley first south of Slaug^i
Gulch. Water prorated -bo the various
claimants on the basis of their holdings.

15-99/320 Court action was taken by Vemal City
shares in for the purpose of changing the point of
Ashley diversion of their domestic water supply.
Central IDie supply was taken directly fron the
Canal Co. canal and was being contaninated by re-

turn flow from irrigated lands above the
canal. A decree was written granting the
city tbe rigjat to change their divrsion
to a point on Aahley Creek above all irri-
gat ion dlversione.



Table l8 (C out. )

Civil
Case No. Case

Da-fce of

Decree Present Owners Amount RaaarkB

960 Thomaa Mantle et al
vs

John B. Eaton et al

June 1920 Variable r0ii8 suit was inatitu-fced by the plala-
tiffs for the purpose of quieting tltla
to the eeepage water rising along fbe
McNaughton Gulch in the western part
of Ashley Valley. A decree was written
granting a percentage of the water to
each of the plaintiffs and defendants.

^~"<
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Table l<
ABSTRACT OF WATE2^ RIGHT APPLICATIONS

ON DRY FORK FOR TRANSBASIN DIVERSION TO MOSBY CRSEK

File
No.

11795

11T96
-^
ec

11797

11798

Applicant

Mosby
Irr. Co.

Mosby
Irr. Co.

Mosby
Irr. Co.

Mosby
Irr. Co.

Use

Irr

Irr

Irr

Irr

See-.

Ft.

100

50

Acre
Feet

500

1,000

Point of Diversion

8250 ft. N. & 1133
ft. E. of the W ^
Car. Sec. 5, T.3

N. R. IE., U8B&M

8325 ft. N. & 1285
ft. E. of the W ^
Car. Sec. 5, T. 3

N., R. 1 E. USB&M

7850 ft. N. & 6357
ft. E. of W ^ Car.
Sec. 5, T. 3 N. R.

IS., USB&M

9670 ft. N. & 7012
ft. E. of W ^ Car.

Sec. 5, T. 3 N.,

R. 1 E. USB&M

Period
of Use

4/1-U/l

7/1-12/1
Store

11/1-7/1

4-1-11/1

7/1-12/1
Store

11/1-7/1

Area to

be Irrig.
or Horse -

power

8,527.^5

4,880

4,880

8,527.45

Priority

11/18/38

1/6/36

11/18/38

8/1/35

Source

Dry Fork
Creek

Dry Fork
Creeis:

North Fork

of Dry Fork.

North Fork
of Dry Fork.

e

RefflBTKS
Proof du«
9/20/56-

9/20/56-

^ .-', ,.

i '4 t.i. ..,."

9/20/56-

'' >• •
rf ''.. ' •>.< ^^

9/20/49-

;'.xten:i;.r.?i ? fcu.H' r'T.:'i»-.teu. rc ••ie-'Li.i. ;. t ::• dat^ by ':t -,n ::-:t;.'
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File
No.

2237

6026

6081

6795

8250

Table 20
ABSTRACT OF WATER RIGHT APPLICATIONS

ON ASHLSY CB££K AITO DRY FORK FOR, USE OR STORAGE 'JP3rrTO5AM FROM PROJECT AREA

Applicant
Amount

Use Sec.Ft. Ac.Ft. Point of Diversion

Area tc be
.Period irriga-bed. or

cf use horsepover Priority

122",' Vernal Millir^g &• Light Power' 5'?

.urce i-sem&rr'-s

Isabell M. Hacking trr .28

Murley A. 2-.te.ssey

Massey, Ira D. etal

I^'aricis M. Caia-vell

Ashley Res. Co.

Irr 0.26

Irr .85

Irr .36

Irr

N 33°21t W. 584.^ ft. from W 1/4 Car. 1/1-12/31 600 hp 3/4/07 AsHley Creek
See. "{, T. 3 S., R. 21 E., 3LBM.1

N 42 °5' w. 529 ft. from E 1/k Car. 9/1-7/10
Sec. 12, T. 3 S., R. 20 3., SLSy<

N. l2n55' w. io4l.9 ft. from SE.Cor. 5/1-9/30

See. 8, T. 3 S., R. 20 E. SL3&M

N. 45°50' v;. 932 ft. from E 1/4 Cor. 4/1-ii/l
3ec. 25, T. 3S., R. 20 3. SLBZ^I

N. 72 03 3' '-.'. !+8o ft. from N1/4 Cor. 4/1-11/1

Sec. 29, T. 3 £., R. 2 ,.'., 7SB&M

19.6

18

58.4

1/^6/0':

7/3/2;

3/4/15

Ashley Creek

Dry Fork

&ry Fork

25.1 6/$/l6 Dry Fork

2530

S'755 Ashley Res. Co.

1G022 George H. luck

Irr l4 1^25

Irr 1

Storage Res. at points (L) 3 $2 "45' W. Stored

24,200 ft; (2) 3 5e-°4>' w. 22300,ft., 1/1-12/31
(3) - 5i°i5< ". 22,000 ft. (4) 3 cs3C'
E. 12,045 ft. (5) ... 7c'tt2-' w. 35,100
ft. all from ?FW Car. T.l 3., R.20 3.,

3LB&M

(1) S. 75B5C'' W. 2T,i+56 ft; (2) N87°;+4' 5/1-10/1
W., 11,458 ft., both from 3.3 car. Sec. Stored.

36 T. 1 K., R. 19 -£., 213SM 1/1-12/31

4/1-6/30

^, Sco 11/2)3̂3/35

Cert. ,/- 71B

Cert. ^yi

Cert. .^'1556

Cert. ^950

Cert. Ho. 143:,

Brtenslon grantart
to 12/19/58

4^.,80C 11/23/35

s. C°oo' w. 1050 ft. from. fS Cor.

Sec. 31, T. 3 S., R. 21 E. 3L3&M

80 7,,^1/26

Ertensioa,

to 12/19/58

Ashley Greek Cert. ,^427

11143 High Line Canal Co. Irr 15 l30 2150 ft. i,r. & 2440 ft. IL from 1^ Cor. 4/15-11/15 6,000 9/^/38

13322 Utah Power £: Light Power 55

Sec. I/T. 1 S., R. 19 E. 3LB&M

N. 4l 15' w. 530 ft. from E 1/4 Car.
Sec. 12 T. 3 S., R 20 E. 3L5&I.I

Stored

1/1-12/31

Unnaffled Trib.

of Ashley Cr.

10/15-4/15 2,bQQ hp 2/9|/40 Ashley Creek

arteasioa d-mttai
to 5/U/60

Pendirifc; cert.

Proof •utaalttu*

{
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OF, ASKLSY CRE3K

Table 21
A331PACT OF WATSR'RTGHT APPLICATIONS

AND 5PJJ3H C.REJ'X WHICH WQ7JL3 BE I:TGORPCRATED D<TO VERIIAL UTD:T

File
No. Applicant Use

Amount

Sec.Ft. Ac.Ft. Point of Diversion

Area to be

Period irritated or

of use norsepower Prior!|lty Source Remarks

1932 Alien, 0. D. ets.1 Irr

4796 Hlghlixie Canal Co. Irr

5985 W. D. JJewton

a-532 Vernal Irr. Cs.

a-1548 Vernal City

10053 Resettlement Adm

11708 Resettlement Adra.

Irr

Irr

Irr

Irr

Irr.

11303 Highline Canal
Assigned to Vernal City

24219 Vemal City

182

5156 Morrison, Jane 3. etal Irr 4-2/7

2.5

5

4,500

3,000

500

N. 59°42' W. 7^7 ft. from E 1/4 Cor.

.tec. 8, T. 4 S., R. 21 S., SL3&K

N. l3°10' S. 17G2 ft. from '^ Cor.
Sec. 5, m. '+ S., R. 21 H;. SL3&M

1386 ft. S. & 363 ft. E. of the
N 1/4 Cor. Sec. l4 T. 4 &. ^ 21 E.
SLBSM

N 5° 2. 1020 ft. from S ^1/4 Car.

Sec. 5, T. ^ S., R. 21 3. SLB&M

?-T. 26nl5' W. 1940 ft. from the N

1/4 Cor. Sec. 8, T. 4 3., R. 21 E.,
SI3^M

N. 56°3C' E. 1570 ft. from the 3W

Car. Sec. 19, T.3 S., R.21 E., 3LB&M

N. 24" .5. 13 5C ft. from'SW Car.

Sec. 32, T. 3 3., R.21 B. SLB&M

Center of dam is located at a point
s. ^ ;i. 1300 ft. from 3 1/4 Cor.
Sec. 12, T. IP., P. 20 F. SL3&M

1000 ft. N. and 390C ft. W of NW
Car. Sec. IT. 1 3. R. 19 ". 3LB&M

3/1-12/1 19.25

3/1-10/31 13419.4?

3/15-7/10 250

3/i-ll/l l'f5.8

2/9/20

1/1-12/31

6/1-10/30
Store

1/1-12/31

3/1-12/1
Store

1/1-12/31

10,700

3/16/^2 Ashley Creek Cert. -ff c33

8/2/1^ Ashley Creek Pending

7/30/13 Ashley Creek Cert; ^79

12/3/14

2/9/20
I

1

yA/4p
I

12/12/28

Ashtey Creek Cert. ^1147

Ashley Creek

'•.<•"-''

Certificate issued '

Segreg. of Ap{4.,» -<
^796 ~ " ;

Ashley C-

Brush Greek

^r
^0^.

a to 5/28/$1
ton n^ueattA

13, 1957

20,000 3/1/35-, Brush Creek

1/5/U-'./;?/

9/25/^2

Brt-r r couvayed ie |
<HA Ai«tritout»d fMN
Aa»ry Cr. BcUMtan |
•rtnfd to D»e.6,lW j

Hn|rf du« Jto.£0,193A

, Hagwloa frcn
Artl.y Crwk 8prin»

itioa approvt.

SJ



Table 22
ABSTRACT OF WATER RIGHT APPLICATIONS

FROM TRIBUTARIES OF ASHLEY CREEK IN ASHLEY VALLEY

File Sec. Acre

No. Applicant Use Ft. Peet Point of Diversion

Area to

be Irrig.
Period or Horse -

of U»e power Priority Source Remarks

5201 Water Irr .67
Simper

in
rso

68oo

7376

Hyrua E.
Seeley

G. H.

Southam

Irr

Irr

.25

.75

(1) 1320 ft. E. & 4/1-12/1 46.6
^40 ft. N. from SW
Cor. Sec. 9, (2) 570
ft. N. & 769 ft. E.
of W ^ Car. Sec.

5/9/13 2 Unnamed Cert. ^669
draws

9,
T. 55., R. 22
SLB&M

N. 62°05' E. 2087 4/1-11/1 5.5
ft. from SW Car.
Sec. 12, T. b S.,

R. 21 E., SLB&M

S. 4l°40' E.,1330
ft. from NW Cor.

Sec. 10, T. 5 S.,

R. 22 E., SLB&M

4/1-U/l 80 Ac,

6/10/16 Unnamed
drair

6/23/17 Unnamed
draw

Cert. ^918

Cert. ^998



T&ble 23
ABSOKACT OF WATER RIGHT APPLICATIONS

FROM ASHLEY CREEK DOWNSIKEAM FROM VERNAL UNFT AREA

File
No.

, 2428

4o4l

Ln
OJ

a- 509

Applicant

John T.

Rasmussen
et al

Jensen

Irr. Co.

Jensen
Irr. Co.

Use

Irr

Irr

Irr

Sec. Acre

Ft. Feet

8

14.4

Point of

N. 85°3^
ft. from

Sec. 23,
R. 22 E.

N. 44°50
ft. from

Sec. 10,

R. 22 E,

N. te°38
ft. from

Sec. 10,
R. 22 E.

Diversion

' W. 1294
E ^ Cor.
T. 5 S.

, SLB8M

• w. 2899
E ^ Cor.
T. 5 S.,

, SLB&M

' W. 2332
E ^ Car.
T. 5 S.,

, SLB&M

Period
of Use

4/1-9/1

Vl-7/15

10/20/19

Area to

be Irrig.
or Horse -

power

6^.36

1023.4

Priority

5/11/09

6/5/U

10/20/19

Source

Aahley
Creek

Ashley
Creek

Ashley
Creek

Remarks

Cert. #135 B

Cert. ^'1083

#1083 -
Segregation

of Appl. 4041
f



WAISR SUPPLY WATER RESOURCES

Three applications have been filed for water from tributaries to
Ashley Creek, a consideraole distance downstream from the head of
Ashley Valley (see Table 22). 'these applications would have no effect
on Vernal unit.

Table 25 lists water right applications for water from Ashley
Creek downstream from the Vernal vmit area. The source of supply to
these applicants is return flow water from presently irrigated lands
in the Vernal unit arsa. Water rights for Vernal unit would, not be
ad.verse.1-y affected 'by these lower rights. Vernal unit may be expected

to improve the supply to these applicants by providing increased late-
season water from return flow.

Vernal Unit Rights

Present practices are to divert the Ashley Creek flow into the
major canals at all times of the year. Winter flows are diverted
through the canals for stock wateriDg purposes, and. high spring flows
are diverted -to the Eia-sim.an capacity of the canals, which are in excess

of the diversions necessary under normal reasonably efficient irriga-
tion practices. Local water users recognize that present practices
must be modified, considerably if sufficient water is to be made avail-
able for operation of the Vernal unit. Meetings of water users of the
Rock Point Irrigation Company, Ashley Central Irrigation Company,
Ashley Upper Irrigation Company, Highline Irrigation Compaay, Island
Ditch Company, and Dodds Ditch Company have resulted in the signing
of Resolutions as follows:

RESOLUTION

"Be it resolved Toy the Board of Directors of
Company, as follows:

"WBEREAS, at a meeting of the Board of Directors duly called
and. held _ j 1956, at the director's room of the
Uintah Sta-be Bank, Veraal, Utah, at ___P.si., a proposed
form of contract between the United States and the Company relat-
ing to exchange and adjustment of water rights of the Company
under the proposed Vernal unit of the Central Utah project to be
constructed by the United States, was presented and considered.

"NOW, THEREFORE, the President and Secretary of the Company
are hereby authorized to execute on behalf of the Company, the
form of contract so presented with the changes reflected on the
copy of the form, and it being unders-bood that the form of con -
tract with syeh changes is subject to further review and final
approval as to form by the United States, the President and Sec-
re-fcary are further authorized and empowered, to execute and deliver
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WAIEB SUPPLY miSS. BESOURCES

to the United. States the form of contract as it may be revised
after such review provided, such revisions are satisfactory to the
President and approved, by the Company attorney."

CERTIFICATE

"I, _, Secretary of the
Company, do hereby certify that the foregoing resolution of the
Board of Directors of the Company was passed by said board at a
special cieeting duly cslled and held on ____. I
further certify that there is a total of directors in
the Company, and that _ directors voted in favor of the
foregoing resolution and directors voted against the fore -
going resolution."

Secretary of the

Company

The form of contract contemplated by the Besolutions is to be exe-
cuted between the United States and. each of the six major caDal companies.
It relates to the exchange and adjustment of the decreed water rights.
These contracts restrict the use of water under the decrees to a stipu-
lated annual irrigation demand properly distrilauted "by months. The water
in Ashley Creek in excess of these monthly requirements IB considered
divertible by the unit. The annual irrigation demand set out in the
contracts is for the purpose of defining the maximum permissible use of
water under the decrees only, and is not to tie confused with the ideal
annual irrigation demand used. in the operation studies to determine the
demand for Vernal unit water. A blank form of contract is included as
follows:

55



WATER SUPPLY WATER RESOURCES

UNITED STATES
DEPARTMENT OF THE IIHERIOR

BUREAU OF PECLAMATION
GENERAL UTAH EROJECT, UTAH

VERNAL UNIT

CONIRACS BETWEEN IBE UNITED STATES
AND COMPANY

RELATING TO EXCHAI3®-ALTD ADJUSTOEENT OF WATER RIGHTS

2SIS CONTRACT, 3?.ade this day of , 1957^ iQ pursuance
of the Act of June IT, 1902 ($2 Stat. 588) and acts amendatory thereof
or supplementary thereto, particularly the Act of April 11, 1956 (Public
Law 485, 84th Congress), between 7SB UNITED STATES OF AMERICA, herein
styled the United States, acting in this behalf by the Regional Direc-
tor, Region 4, Bureau of Reclamation, Department of the Interior, here -
inafter referred to as the Regional Direetor, and the
CCMPANXy a corporation orgs.nized under the laws of the State of Utah
with its place of business at Utah, herein styled, the Company:

WITNESSEIH, That:

2. WBEREAS, the United States Is planning the construction
of the Vernal unit as part of the Central Utah Project, herein styled
unit, including facilities which will be used, among other purposes,
to deliver water into the Company canal, commonly known as the
Canal, pemd-tting an exchange of Company water as hereinafter described
for unit water delivered from the proposed Steinaker Reservoir.

5. WHEREAS, the Company has certain water rights in the flow
of Ashley Creek as referred to in that certain decree entered, by Judge
Warren E. Duseriberry on November 17^ 1897, Uintah County Case No. l8,
and

4. WHEREAS, in order that there will "be adequate water
supply for the unit, it is necessary to establish the amount of water
that the Company will receive under the above-saentioned decree when
said unit is constructed and. in operation.

5. NOW, THEREFORE, in consideration of the mutual and. depend-
ent stipulations herein contained, it is agreed by and between the
parties hereto as follows:

6. Pursuant to and. "by virtue of continued diversions under

and in accordance -with the above-mentioned decree, the Company claims

percent of the flow of Ashley Creek at USG8 Gaging Station "Sign
of the Maine" corrected for diversions to Steinaker Ditch and the
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WATER SUPPLY WEER RESOURCES

Vernal City pipeline for its water users and the Company agrees with
respect to Its water right as follows:

a. The irrigation season is from April 1 to October 51 of
each year. The irrigable land served by the Company canal is

acres, and the annual irrigation demand for such land as
it applies to decreed water, is __ acre-feet per acre for
April and May and acre-feet for the remaining months of
the irrigation season, iaeasured at the Company's headgate diver-

sion point. During ths nonirrigation season the Company's use
for domeqtic and. sto"l: watering purposes is acre-feet for

each K&n-tb. of said nonirrigation season.

l>. Under unit operation and. within the limits of its decreed
right in Ashlsy Creek, the Company must call for its water accord-
ing to the following schedule:

(1) during April, not to exceed _ percent of its
annual irrigation deinand,

(2) during May, not to exceed percent of its
annual irrigation demand,

(5) during June, not to exceed percent of its
annual irrigation demand,

(4) during July through October, not to exceed its
decreed water rights in Ashley Creek,

(5) during the nonirrigati on season (November through
March), not to exceed c.f.s. of the flow
of Ashley Creek.

c. It is understood that the above amounts of water have
been established on the assumption that the United States will
construct as part of the unit, a nooirrigation season water -

saving pipe system as shown on ExhiMt A attached, hereto and
made a part hereof so that the stoclsholders of the Company can
run conaectioq.s therefrom to their property to receive Company
water during the nonirrigation season.

d. The amount of water that the Company will call for as
provided above is hereinafter called Company water and the Com-
pany hereby quitclaims to the United States its right to amounts
of water in excess thereof and agrees that such excess water will

become part of the unit water supply, and further agrees to exe-
cute any appropriate conveyance or assignment to the United States
of its water rights representing such excess water.

7. The Company hereby grants the United States the right
and the United States agrees without expense to the Company, to
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coustruct facilities as part of the Unit, to deliver Company water through
the water-savingi pipe .system as shown on Exhibit A. The Company agrees
to acquire and donate to the United States by appropriate deed of con-
veyance, all right-of-way needed, for the water-savings pipe system. The
United. States agrees that during construction of the above-mentioned
facilities there shall "be a minimum of interference with the delivery
of Company water.

8. The United States agrees, in the operation of the Unit,
to deliver Compaay water, as esta'blished by this agreement, at the
locations shown oa the detail map, Bxhibi-b B, or at such location here -

after agreed upon by the parties hereto, through facilities constructed
by the United States.

9. The United States shall install a measuring device to
regulate and. measure the flow of water into the said Company canal and
into the water-savings pipe system.

10. It, is understood and agreed by ths parties hereto that
certain actions will have to be taken as follows:

a. She Company shall make application to the State Engineer
of Utah for a change in the point of diversion of its Ashley Creek
water as may be necessitated by the construction of the facilities
by the United States. The United States will furnish the engineer-
ing information and. detail neceBsary for the application.

b. The United States will make application to the State
Engineer of Utah for exchange of Unit water for Company water.

c. The Company will accept delivery of Unit water in exchange
for Company water that may Tae diverted and used on Unit lands above
the Stanaker Serviae Canal at such times as such Unit water of equal
quality and quantity can be delivered at the same locations as its
Company water.

d. Upon completion of the construction of the facilities to
serve the Company and. after the action described in subarticles a.
and b. above have been taken, the United States and the Company
will advise the Water Commissioner of all actions taken and furnish
him operating criteria to be followed in satisfying the Company's
rights, and the exchange to be made pursuant to this contract.

11. The Company canal may need some rehabilitation and lining.
The extent of such rehabilitation and lining shall be determined by the
United States after consultation with the board of directors of the
Company and shall be performed without expense to the Company. Should
it be necessary to convey the title of the Company's canal to the United
States in order to undertake the rehabilitation and lining, the Company
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agrees to make such conveyance, provided, however, that the Company
shall operate and maintain such canal at its own expense after such
rehabilitation work has been performed.

12. The liability of the United States under this contract
is contingent on the necessary appropriation and reservation of funds
being made therefor.

15. It is understood that the convenants and agreements herein
are made in acrcicipa-y.oa of and are concli-bional upon, the complstion of

the planning, -bhe finding of feasibility, and the eventual construction
of the Unit.

l4. The Company warrants that no person or selling agency
has been employed or retained -bo solicit or secure this contract upon

an agreement or understanding for a commission, perceatage, brokerage,
or contingent fee, excepting bona fide employees or bona fide estab-
lished commercial or selling agencies maintained by the Company for
the purpose of securing business. For breach or violation of this
warranty the United States shall have the right to annul this contract
without liability or in its discretion to require the Company to pay,
in addition to the contract price or consideration, the full amount of
such commission, percentage, or contingent fee.

15. No member of or Delegate to Congress or Resident Com-
missioner shall be admitted to any share or part of this contract or
to any benefit that may arise herefrom, but this restriction shall not
be construed to extend to this contract if made with a corporation or
company for its general benefit.

16. The provisions of this contract shall apply to and bind
the successors and assigns of the parties hereto, but no assignment or
transfer of this contract, or any part thereof, or interest therein
shall be valid until approved. by the United States.
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IN WITNESS W2BEOF, the parties hereto have caused these
presents to be signed by their proper officers -fchereunto duly author-
ized, the day and year first above written.

TBE UNITED STATES OF AMERICA

Secretary

By.
Regional Director

Bureau of Beclanation

(SEAL)

ATTEST:

COMPANY

By_
President
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Thus, the winter flows and high spring flows of Ashley Creek over
and above 'beneficial use reouirements would be available for Vernal unit.

Studies show. that the direct flow required to meet the decreed rights
as modified by these contracts would result in reduced flow requirement
from 682 c.f.s. to a maximum of about 525 c.f.s, as indicated in the

discussion of flows available to Vernal unit*

Application No* 165&7 vo.s made by the Bureau of Reclamation for the
development of the Vernal unit. This application, for the storage of
50,000 acre-feet of Ashley Creek flow in Stan&ker Reservoir for use on.
Vernal unit land., has been approved, by the State Engineer.
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CHAPTER III

WATER REQUIREMENTS

Water requirements of the Vernal unit consist of irrigation require-
men-bs for l4,o4l prod.uctlve acres of presently irrigated land and munici-

pal water supply for a present popula-tion of 5,820 which is estimated to
increase by 206 percent in -the next 25 years.

Irrigation Requirements

The detailed land classification as contained in the Project Lands
Appendix li-rts the total area classified, as 4l,697 acres. Of this total

15,655 acres are class 6, 9l8 acres are In right-of-way and. 845 acres are
classified- as within Vernal townsite, leaving~a total area classified as

irrigated of 21<-,28l acres. This area incluc'-es 289 acres of irrigated

land. under the Stpjiaker and. Pi-ct Ditchss above the Stanaker Reservoir
normal water surface elsva-Sion.

From economic analysis Vernal unit •water delivery has been lizaited to

an acreage of class 1, 2 and. 5 lands amounting to l4,73l acres. This
acreage includes farmsteadSy farm di-bches and farm roads which are non-

productive areas. These nonproductive areas were deleted, from the land.
classification summary as shown in -the following ta'bulation to obtain the
productive acreage (l4,CAl acres) requiring an irrigation supply. As the
farm ditch losses are accounted for in the farm efficiency, the nonproduc-
tive area was estimated to amount to 5^ of the total classified area in
class 1, 2, 5, and oW. Productive acreage amounting to 95^ of the total
acreage for the Vernal unit is given in Table 24. Water Supply studies
contained in this appendix are based on these productive acreages.

Vernal Unit Land.

Productive
Gross Less Net acreage

Acreage R. of W. Acreage (9^% •s.et]_

Vernal unit area 14,510 24l 14,069 15,565
Vernal townsite 557 0 557 , 520
River Bottom area 575 0 575 556

Total 15,022 255~ l4,781 14,041

Consumptive use

Consumptive use for the Vernal unit is estimated at 1.67 acre-feet
per acre. The annual consumptive use is defined as the sum of the volume
of water used. both by the vegetative growth of the area in transpiration
or building of plant tissue and l»y. that evaporated, from adjacent soil.

Consump-fcive water requirements of the unit area are largely dependent

upon the climate, availaMe water supply and crops grown. Although
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Table ^
Central (Tfcah Project

Vemal unit
1956 DETAILED LAND CLASSIFICATION

PR<®OCTIVE ACREAGE SUMMARY I/

Area Class 1 Class 2 Class 3

Vernal unit
productive

acreage Class 6W

Total
productive

acreage

GJ

Highline Canal

Area above Stanaker Service Canal

excluding Highline Canal

Area below Staaatoar Service Caanl

Subtotal

Biver Botton ar—

Total R-oductive Area

149 411 430 990 751 174l

2003

954

3106

- 16

3122

1669

2927

5007

82

5089

4$2

4370

5252

258

5510

4124

82512/

13365

356

13721s

1052

5106

6909

963

7872

5176

133572/

2027k

1319

21593^

Bet ac ±» 1fa» •laua Varaal mit ri^t-^ PipnAaU.w acr—a» !• 95^ of art
of-way for dh-alaa and Staaaker SerrLce Canal.

2, VTnal IbunBlt®, eatlJBatwi to coutaln 320 productive acr»a, is not includod la this table. It is
—rvd. by th» Aafaley Central Canal. AdAtng thi» acreags raises Itoa Vemal unit productiv acreage below Stanakar
Scrrice Canal to 8,571 acm, tha total Varn&l unit productive acreage -bo l4,o4l acraa, the total productin
acrmafljB below StandcM* S«rvice Canal to 13,677 acres, and Hr -total productiv acreagB •bo 21,913 acres.
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water requirements for irrigated projects are often computed 'by various

methods, In the case of Ashley Valley a three-year study has been made

in the area during 1948-1950. The results of this study are available
in Special Report ITo. 8, Utah Agricultural Experiment Station, entitled
"Consumptive Water Use and Requirements in the Colorado River Area of

Utah". Thus, actual measurements were used as a guide in setting up
water requirement figiires for the Vernal unit.

The reported values in Special Report No. 8 are somewhat higher
for the major crops grown in the area than values computed 'by the Blaney-
Criddle, and Lo-wry-JoImson methods of consumptive determinations. It

is -therefore 'bslieved that the figures used in -the report for Ashley

Valley are high in regard to average water needs of some crops. Thus
the consumptive use as found in the Special Report. No. 8 have been reduced
for alfalfa and pasture as showi in the following table:

ConsuOTptive use
Special report No. 8 Kecoramended for Vernal Unit

Pre and Post Pre and Post
Frost Free Frost Free Frost Free Frost Free

Period Period Period Period
Clnches) (Inches) (inches) (Inches)

Alfalfa"
Pasture

Corn

Small pasture

~25~

21
17
17

7
7

21
19
19
17

~T

4

1

In determining the amount of water requirements that would be supplied
toy precipitation consideration vas given to the effectiveness of single
storms, earry-over of winter precipitation in the form of soil moisture,
and effective growing season precipitation. A conservative estimate for
the net effective precipita-fcion -was considered as being 90 percent of the

average precipitation occurring during the 10 driest growing seasons of
record which is for the period 1920 -to 1955. These data are sho-wn in
Column 6 of Table 25.

Consumptlve water requirements, minus effective precipitation, gives
the net amount of water that must be supplied -bo the crop from irrigation

sources. The net consumptive use requirement for the Vernal unit is

shown in Column 7 of Table 25.

The consumptive use in Special Report No. 8 is given for the major

crops in the area. Estimated future cropping pattern for the unit is

given in Columns 1 and 2, Table 25. In the cropping pattern it was assumed

that some of the pasture would include mixtures of grass and. legumes in

various proportions. It was also assumed that small grains, etc. would.
include a small percentage of land planted to garden crops and certain

other annual crops with seasonal -water requirements somewhat similar to

the small grains of wheat, oa-bs, and barley.
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Table No. 25
Central Utah Project

Vemal Unit
Consuaptive Irrigation Water Requirement y

Crop

T
Alfalfa

Pasture

Corn

SmaTL
grain, etc.

Wei^ited
Average

Percent
of

Area
~2

37

26

9

28

100

Frost
Free

Period
(inches)

~3_

21 3,

19 ^
19 6/

17

Pre & Post

Frost Free

Period
(inches)

"IT

4S/
45,'

ll/

Total
Growing
Period

(Inches)

1_

25

23

19

18

Effective
Precipita-

tion

2,
(Inchep)

~^~

3

3

2

1

~Sef

Consumptive
Irrigation
Requirement

(inches)
_7_

22

20

17

17

20

\j Based on. Table 11, page 22, Utah Agricult-u-al Experiment Station,
Special Report No. 8 "Consumptive Water Use and. Requirements in
the Colorado River Area of Utah".

2, Estimated at 90 percent of lofweB-b 10 years of grotfing season
precipitation for the period 1920 fco 1955.

3, Adjusted from 23" -to 21" to bring use in line with data from
other methods.

4, Adjusted from 21" to 19" to bring use in line with data from
other metnocbs.

5, Adjusted, from 7" to 4" to bring use in line with data from
otner methods.

6, Adjusted from 17 "bo 19 to allow for maturity of crop for grain.
Experimental data assumsd. corn would be harvested, for silage.

(/ Added to take care of early planted winter grains that do con-
sume water before the end of the graving season.
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Farm delivery

Farm delivery for the Vernal unit is estimated at 5.05 acre-feet per
acre. Losses of irrigation water on the farm may be placed under three

classes: (a) farm ditch losses, (b) surface runoff, (c) deep percolation.
Table No. 26 gives the estimated farm irrigation water losses and effi-
ciencies for the Vernal unit. Farm ditch losses are dependent upon slope,
intake rate of the soils, and water holding capacities of the soils. Sur-
face runoff is dependent upon slope and allowed soil moisture levels.

Deep percolation is dependent upon intake rate of the soils, -water hold-

ing capacities of the soils, root zone depths of the crops, and minimum
soil moipture levels allowed. ,' These limitations were used as a guide for

estimating the efficiencies sho-wn in Table 26. These estimates show from
15 to 20 percent of -the water applied is lost by deep percolation -which
should be adequate to prevent any harmful salt accumulation -within the
root zone.

Diversion requirements

Diversion requirements for the Vernal unit are estimated, to Tae 5.7

acre-feet per acre. In addition to the farm losses, the - conveyance

losses incident to conveying the water from the point of diversion to
the farm headgate is estima-fced to be iQ'fa for the Vernal unit. In esti-
mating these losses consideration has been given to operational losses,

such as leaky headgates, change of turn loss, e-bc., and seepage losses
in the canal banks. The administrative loss was estimated, at y/a -whereas

the seepage loss which is dependent upon the soils through which the canals
pass, the shapes, carrying capacities and length of canals is estimated
at 15^o, making a total -weighted average conveyance loss of l8^. It is
recognized tha-t present conveyance losses are somewhat higher than 15^,
and. some canal lining work must be accomplished in order to bring -the
losses -within this limita-bion. It is expected that losses within the
Stanaker Service Canal would approximate those in the present canals
after lining inasmuch as the distance the water must travel in the canal
would be about the same whether it is supplied, through present diversions
or through the Stanaker Service Canal. Table 27 summarizes the estimated.
conveyance loss for the Vemal Unit.

66



T)
-J

Table 26
Central Utah Project

Vernal Unit
Estimated Farm Irrigation Water Losses and Efficiencies for Ashley Valley

U.S.B.R.

land
Class

1
(23^ of
land)

2
(41^ of
land)

.3
(36% of
land)

Slope

Percent

0.5-3.0

[0 -0.5

3-7

( 7-U

Intake
Bate

In/hr

0.5-1.0

0.25-0.5

1.0 -1.5

0.15-0.25

1.5 -2.5

TRAM V
in 4'
Root
Zone

Inches

^/

3.75-^.5

3.50-3.

Usable
Soil

Depth

Inches

36 to 60

30
to
48

75 24
to
36

Seepage
in Farm
Ditch

Percent

7

7

10

7

12

Losses
Surface

Waste

Percent

15

25

15

30

15

Deep per-
colation

Percent

15

15]

20}

15)

20]

Weighted average

Total

Percent

37

46

49.5

F&rm
Efficiency

Percent

63

54

50.5

55

I/ Total Readily Available MoiBture
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Table 2?
Central Utah Project

Vernal Unit
Es-bimated Canal Seepage Losses in Ashley 7alley

Loss
Cap.al

Highline
Asrxley;, Upper
Ashley, Central
Rock Point
Island
Dodds

Length
~?i

17
17
12
12

5
2

Capacity
cfs

50
500
250
8o
50
_5_

Wfiightsd average seepage loss
Mmini strative loss

Fer^'Ele
Percent

-27o

0.75
0.75
1.0
2.0

A.P_

Total
Percent
'w
l?

9
12
10
8

15
j-

Total conveyance loss Iti

A summary of diversion requirements is as follows:

Consumptive use

Farm efficiency
Farm delivery requirement

Conveyance efficiency
Diversion rsquirements

55^

Q2%

Acre-feet

per acre
1.67

5.05

5.70

The estima-fced monthly diversion requirements are given in Table 28.
This distribution is 'oased on data obtained from the Moon Lake Project
area which has a full -water supply, modified to fit the expected type of
crops, length of growing season, and need for early season water for the

Vernal unit.

Table 28
Estimated Monthly Diversion Requirements

April May June JuLy Aug. Sept.Oct. Total
Percent 578TT.O20.225.0 "l376~12.0 5.0- TOO. 0-
Acre-foot per acre .18 .65 .75 .8i_ ^67_^44_.l8_5.70

Betum flow

The pattern of return flow under present practices is complex. Water
diverted from Ashley Creek through the higher canals returns -to lower
canals and is rediverted, along with direct flow water. A few natural
drainage ways are used. sometimes as laterals and at other times as drains.
Numerous small diversion dams on the natural drainage channels redivert

seepage water onto the land. On the lower reaches of Ashley Creek the
•water supply for the River and. Union canals consists entirely of return
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flow, except for a short time during the high runoff season when some
water spills past the diversion dams at the head of the valley.

In view of the general poor quality of present return flow water,
the operation studies provided direct flow or reservoir water for all
Vernal unit land, and return flow was not considered as being available
for use. The River and Union canals, which are not within the Vernal
unit irrigable area, would, perhaps benefit from increased flow during
the late irrigation season. Water now being used by these two canals
is Class 5 or 4, or worse. It is not anticipa-fed. that operation of

Vernal unit will have any appreciatole effect on the quality of water for
these two canals, but the desirability of using return flow can only be
determined after Vernal unit is in operation. The saarping program will
be continued to provide factual data for future use.

Past stream gaging records provide very little information regarding
return flow. The gage Ashley Creek at"Sign of the Maine"measures runoff
of Ashloy Creek at the head of the valley, and the station Ashley Creek
near Jensen is located in the lower paz't of the valley, three miles
upstream from the mouth. However, the River Canal diverts about 2^- miles
upstream from this gage, and the Union Canal diverts about iL mile dowi-
stream from the gage. Hence, some of the return flow from the Vernal

unit area is diverted to the River Canal before it reaches the gage, and
part of the flow passing the gage during high water spills past the Union
Canal diversion into the Green River. High flows measured near Jensen

undoubtedly consist of spills past upstream diversion dams, return flow
from -water supplied to the land, surface runoff from the land., and -water

wasted directly into drainage channels. Surface runoff and waste is
believed to 'be large during the early part of the year, as a result of
the large streams diverted into the canals.

Flows at the lower station from July through October may be con-
sidered as return flow, but those during the rest of the year are not all
return flow, especially during the high water period in May and June.
Adequate records are not available at this time for a reasonable evalua-

tion of present return flow. However, a program of stream flow measure-
ment has been ini-bia-fced, so that records will "be available for determining

present return flow at the lower diversions prior to completion of
construction.

Under Vernal unit operations the re-use of return flow -within the

unit area may be expected to decrease from what it is under present prac-
tice, due -to -the provision for direct flow or reservoir water for all of

the Vernal unit land, and to the general poor quality of return flow.
It is estimated that usable return flow from Vernal unit land will amount
to about 255i of the 5.70 acre-feet per acre Irrigation-season diversion
requirement, or about 12,000 acre-feet from the l4,o4l acres. Based. on
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WATER SUPPLY WATER REQUIREMENTS

Month

Jan.

Feb.
March

April
May
June

July
Aug.

Sept.
Oct.
Nov.

Dec.

Total

% for Msnth

0.8

1.0
4.5
9.1

15.4
16.2
17.7
15.9
11.6
6.5
2.5
0.8

100.0

Evaporation
for Month

'(Feet)
.027
.055
.152
.501
.444
.556
.585
.526
.584
.218
.076
.027

5.51

Evaporation was applied -to the reservoir area on a monthly Taasis in

the Stan&ker Reservoir operation study resulting in a mean annual loss

of 2,100 acre-feet over the 27-year period of study.

Evaporation at Oaks Park Reservoir (elevation 9,200) is kno'wn to "be
less than that at the lower elevation. A rate of 2 feet was conserva-

lively applied to the maximum water surface area of 400 acres. Distri-

button throughout the year was made as follows:

Oct.

Period
1 to April
May
June

July
August
September

Total

50

Sedimentation

Acre-Feet
100
100
200
200
100
100
^0

Reservoir sedimentation in the off stream Stanaker Reservoir is con-

sidered to be minor, largely because of the lack of s-breeun flow within
the Stanaker drainage taasin and the good quality of water to be imported
from the Ashley Creek. The estimate of sediment deposition in the reser-
voir was derived from available sampling data and by comparison with
sediment production rates of other watersheds in "the general vicinity.

No sediment sampling nor stream flow data is available from Stana-
ker draw, as the overall contribution to the reservoir water supply is
considered to 'be insignificant. Occasional stream flow pro'bably occurs

in Staaaker Draw as a result of cloudburs-fc or low intensity rainstorms

throughout the summer and some minor snowmel-fc in the early spring.
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Geology of the drainage area shows Jurassic and Cretaceous rocks

which form the flanks of the Uinta Mountains. They consist of fairly
resistant sandstone and. softer shales. Erosion of these formations

resulted in ridges, saadstone and valleys in the shalc. Stanaker Draw
is an erosional valley weathered out. of the sof-b Morrison and Aspen

shales. Soil in the valley floor appears to be sandy slit loaa, sandy
loam and clay.

Based upon a unit yield of .19 acre-feet per square mile, sediment
contribution to Stanaker Beservoir would be 5.6 acre-feet annually.

Two sediment sanrples have been obtained on Ashley Creek near the

point of diversion. These showed a concentration of 520 ppm of suspended

sediment on May 24, 1956, with a discharge of 797 cfs and a concentration
of 50 ppm on MarA 5, 3-956, at a discharge of 24 cfs. Diversions to
Stanaker Reservoir would occur usually from November to June of each year.
The water supply study shovs a mean annual diversion of 28^200 acre-feet
although a portion of this snows as spills •which •would. not 'be diverted.

under actual operating conditions. Excess s-fcres-m flow is often available
(luring the spring runoff over and above the diversion canal capacity of

400 cfs.

It is assumed the concentration of about 520 ppm is representative
of flows diverted during the months of May and June and the concentration
of 50 ppm is representative of the flow during the remainder of the year.
These figures are believed to be on the safe side.

Transported sediment would amount to a.'oov.t ^.6 acre-feet for May-
June and about .6 acre-feet for the remainder of the diversions. Diverted

sediment from Ashley Creek would total 6.2 acre-feet. This, together with

the 5.6 acre-feet from within the basin, totals 9.8 acre-feet annually or

about 980 acre-feet in a 100-year protection period.

Based upon a Type II sediment disposition curve approximately ~yf'p
of the sediment would be deposited, in the dead storage pool of Stanaker
Reservoir leaving 70^ o^ 686 acre-feet to 'be accommodated in the active
capacity. This amount comprises approximately 2c/o of the active capacity.

Municipal Reguireiaents

The Vernal unit will provide additional water to the existing muni-
cipal pipeline system that serves the to-wns of Vernal, Maeser, and Naples.

She unit plan does not include a municipal supply for the rural areas.
However, municipal requirements for Vernal unit were considered for the

two different areas, are served by the present municipal water system,
and the rural Ashley Valley area.
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Table 29
Past Municipal Water Use:;

Vernal City, Maeser, and NapleB
Unit: 1,000 fzaiions

Year Jan. Feb. 'Mar. .Apr. May . June July Aug. Sep. Oct. .Nov. Dec. Total

VemalCity

1953 ' 12,2'H 12,247 17,592 24,516 29,533 4?,955 50,832 39,968 35,209 21,581 15,868 17,320 324,862
195't 17.320 15,643 18,017 33,263 51,613 44,189 50,504 44,835 27,!^0 17,660 15,128 19,325 354,917
'1955 19.325 17,456 18,716 31,593 ^,776 53,239 53,959 43,199 ^1,389 30,^5 17,620 17,181 388,878

Maeser
~^1957+-

^1955

Naples

1953
195^
1955

Total

195^
1955

• Area

2,911

Area

1,376
1,883

System

24,119

2,629

1,237
1,703

21,788

2,

1
1

23

64o

,667
,672

,028

4,^29

3,0?6
2,6ho

38,862

•/

6,U6o

3,5^
MIT

55,253

7,568

2,4l6
3,853

64,660

7,208
6,069

2,768
3,907

60,46o
63,935

6,505
4,824

2,453
3,124

53,793
51,147

3,868
4,669

2,973
3,704

3^261
^9,762

3,655
5,1AO

1,913
2,720

•23,228
38,585

3,028
3,125

1,631
1,576

l9,T87
22,321

2,912
3,010

1.376
1,883
1,533

24,120
21,724

53,774

26,941
32,532

475,18^

I/ Meter readings plus 33-1/3'^ 'fco account for losses and urcnetered connections.
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Table 31 ^.
Past Municipal Water Use—'

Vemal City, Maaser, and Naples

Unit: Gallons per person\ ^Q^ §s.j_
Y'jar Jan. Feb. ?«lar. Apr. May June July Ai-^3. Sep. Oct. Nov. Dec. Lisan P''.;r)ula+L';n

V»;^a~L City - 4,300 population

-j
en

^.-t

,-" .'' '

'•^ ^ C* Q

l'^
1?55

!'?a:-.les

l9'-3

1;0^
1:)1>5

Total

^}^
'.9:55

92
l3C-

r^

Area -

103

Area -

73
100

Cys-fcem

134

102
130
145

912

103

508

73
100

132
135
140

Populati-

93

190
258
2^5

on

162

Population

.88
8a

-159
156

- 5.,820 Population

134 128 222

222
387
336

228

188
213

306

372
3^3
^13

277

132
2U

370

381
379
405

255
215

147
207

335
354

300
336
324

23.0.

171

130
Ida

298
283

273
213
321

141
171

163
203

196
285

162
132
223

129
192

101
144

129
214

123
UT
137

m114

8?
86

113
128

130
145
129

103
106

73
100

pl

13^
12C -

207
226
2'-3

Vj2

-I.'+ I

22-+

+,300
4,3CX)
^,300

912
cfl2

GOO
"0'^ .

6o8

^•,,320

'-',-OG

I/ Based on meter readings plus 33-1/3^ to account for losses and umnetered corner':;-;-'ns .

.A'
.'^•-' '.^..

^?-y"^'

y



WATER SUPPLY WATER REQUIREMENTS

A report on population trends -was made by Howard C. Ni el sen of the
Stanford University Research Institute dated August 1955. Mr. Nielsen
stated that the mountain region is expected to grow 66 percen-fc in popu-
lation between 1954 and 197.5 or keeping a'oout the same annual increase.
Based on the assumption of Mr. Nielsen which did not take into considera-

tion any unusual conditions which might increase the rate of population
growth such as atiundan-b electric energy and water as will be the result

of the Colorado River storage project and participating projects con-
struction, i-fc was consiierea. -that the growth of Vernal and. the surround-
ing area would continue as shown by the curves in Figure 5.

The owaership of Ashley Creek water by the municipal system is "based.

upon a pet cent of -the total etreaia flow, and it is not possible to evaluate

the availcAle municipal water in any year without first knowing the total
stream fluw for that year. For 1955^ an average annual runoff year for

Ashley Creek, the municipal portion of Ashley Creek flows would fail to
supply the 1955 requirement, by about IkO acre-feet. Municipal o-wnership
in the AsbJ-ey Valley P.eservoir Company •wa.s about Tfo of the total stock in

1956, or approximately 480 acre-feet in Oaks Parl< and Long Park Reservoirs,
Twin Lakes, Goose Lake, and Mirror Lake. For the 1955 average runoff year
of Ashley Creek, -the deficieEcy to municipal users, based on the popula-
tion dema&d of 3-955, could be made up from the storage in the reservoirs.
However, with stream flows similar to those of 19$4, municipal water
available from Ashley Creek would fail to meet the 1955 requirement 'by
atout 580 acre-feet. It is very doubtful in such a year that the reser-
voirs -would supply more than one-third of their average yield, or about
160 acre-feet of the 580 acre-feet shortage. Thus, as far as ownership

of water is concerned, the dependable municipal supply is not equal to
the present requirements.

Future requirement.—The determination of a demand for municipal
water for future expansion is based on the following: (a) the anticipated
population growth as sho-wn on population curves in Figure ^, the basis of
which has previously been explained, (b) the quantity of water that can
be obtained from the natural flows of Ashley Creek under rights of the
municipalities, (c) water o'btainable from storage in Oaks Perk Reservoir,
Long Park Reservoir, Twin Lakes, Goose Lake, and Mirror Lake under rights
of the municipali-bies would no-b exceed 580 acre-feet in normal runoff

years and not more than l60 acre-feet in dry years such as 1954 and 1955.

Municipal reqtuirements projected to years I960, 1970, I960, 1990.,
and 2000 have been compared with the supply available from Ashley Creek
under present rights during the high runoff year of 1929, the medium
runoff year of 1955, and the low runoff years of 1955 and 195^. These
comparisons are sho-wn in Tables 52-55- Table 52 shows that in a high
runoff year like 1929 the winter flows divertible to municipal use under
present rights would 'be inadequate to supply the •water requiremen-bs of

the increased population by 1970. Sable 55 shows -that in a normal year
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Table 52
Central Ufcah-K;oJect

Vern&l Itolt
Municipal Water Requirement in Addition to Ashley Creek Supply

for a Buaoff Yaar lite 1929
(High Runoff Tear)

Year Item Jian. Feb. Mar. Apr. May June July Aag. Sept. Oct. »ov. Dec. *Dytal

~N|

00

1929

I960

1970

I960

1990

2000

Streaaflov
owned

Demand
Shortage

Demand
Shortage

Demand
Shortage

Demand
Shortage

Tlmaifl.nd

Shortage

Denaad %

109

86

126
17

l6l
52

l8?
7^

196
87

5.0

86

79

116
30

148
62

168
82

l8l
95

4.6

91

84

123
32

158
67

179
88

193
102

4.9

104.

l4o
36

207
103

265
161

300
196

322
218

8.2

i66e

198

292

375

425

^56

11.6

2^31

233

343

439

498

534

13.6

565

229

338

433

491

527

13.4

321

185

2T2

349
28

395
~ 74

424
103

10.8

312

179

265

339
27

384
72

413
101

10.5

238

138

204

262
24

297
59

318
80

8.1

18?

80

HQ

152

172

185

4.7

lk3

79

U6

149
6

168

t8l
38

4.$

62^9

1710
36

2?20
i82

3230
427

366o
A?

3930
Q2h

100.0
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Table 55
Municipal -water requirement in addition to Ashley Creek supply

for a nmoff year like 19^5
(Medium runoff year)

^

Year

1955

i960

1970

I960

1990

2000

Item

Owned

Demand
Shortage

Demand
Shortage

Demand.
Shortage

Demand

Shortage

Demand.
Shortage

Jan.

85

86
5

126
45

161
78

185
100

196
115

Feb7

74

79
5

ll6
42

148
74

168
9^

181
107

Mar.

85

84
1

125
40

158
75

179
96

195
110

Apr.

78

140
62

207
129

26$
187

500
222

522
244

May

577

198

292

575

425

456

June

2,066

255

545

459

498

554

July

512

229

558
26

455
121

^.91
179

527
215

Aag.

164

185
21

272
108

549
185

595
251

424
260

Sept.

92

1T9
87

265
175

559
247

584
292

415
521

Oct."

86

156
52

204
118

262
176

297
211

5l8
252

Nov.

85

80

118
55

152
69

172
89

185
102

Dec.

74

79
5

ll6
42

149
75

168
94

181
107

-Tota07

5,772

1,710
256

2,520
T56

5,250
1,287

5,660
1,608

5,950
l,8ll

M

^



Table
Ceartral Oteh

TO
0

^^
1955

I960

1970

I960

1990

2000

~^w
Str—nflow

cwaed

Demand

Shortage

Deaand
Shortage

Demand
a»orfcage

Danand
Shortage

Deniand

Shortage

Jan.

69

86
17

126
57

161
92

163
u4

196
127

~Kb.

55

79
24

116
61

148
93

168
113

l&L
126

far a
^ter.

59

84
25

t23
6tt

156
99

179
120

193
13^

Runoff
Apr.

67

140
73

207
l4o

265
198

300
233

322
255

Tear Uto
JtoZ:

758

198

292

375

425

456

1955
Aoac

4?6

233

3^3

^39

496
22

53^
58

JUly

143

229
86

338
195

^33
290

491
3^8

527
384

Aug.

163

185
22

272
109

3^9
186

^95
232

b2k
261

Qvpt.

105

IT?
74

265
160

339
234

384
279

1H3
308

~OS^

104

138
3^

204
100

262
158

297
193

318
21^

Tfov7

76

8o
4

US
ks

152
76

172
96

185
109

~Rc7

TJ

79
2

U6
39

lt9
72

168
91

181
104

Total

2152

1710
361

2520
967

3230
1^98

3660
171H

3930
2080



•Bable 55
CSentraJ. Utah Rroject

Vern&l Uhit
Municipal Water Requlrenent in Addition to Ashley Creelc SuppJjr

far a Buaoff Year IUDB 1931t
(Lnr Ruaoff Yau-)

Year It— Jan. Fefc. Mar. Apr. NBy Jtoe JUy -S»g7 Sepi7- Oct^^iov. Dw. Toial

1934

I960

1970

^ 1980

1990

2000

Streafiov
cwned

Deauaa
Shortage

PTOWffl^
Shorta<e

Deaaad
Shortage

Dsaand
aiaa-tage

Denand
Shorfcage

69

86
17

126
57

161
92

183
114

196
127

61

79
iB

116
55

H»8
87

168
107

181
120

65

84
19

123
58

158
93

179
uk.

193
128

152

l4o

207
55

265
U3

300
148

322
170

312

190

292

375
"63

^5
U3

456
144

86

2?3
lk7

3^3
257

439
353

496
412

5^
w>

69

229
i6b

338
269

430
361

491
422

527
i»58

113

185
72

272
159

3^9
236

395
282

4S4
3U

100

179
79

265
165

339
239

384
284

103
313

95

138
43

204
109

262
167

297
202

316
233

78

80
2

118
40

152
74

172
94

185
107

7^

79
5

116
te

149
75

168
94

181
107

ISTk

1710
562

2520
1266

3230
1953

3660
2386

3930
2666
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Table 36
Annual Suanary

Municipal Water Requiraaannt in Mditian to Preacat Ashley Creek Supply
for Vemal City, Maeser and Naplea Areaa

Uhit: Aore-fMtt

Year

1956
i960
1970
1980
1990
2000

Population

5,820
6,8oo
9,800

12,000
13,6oo
llf.,600

Total Requirement-'
Gallons

per person
per day

224
225
230
2k0
240
240

Ac re-feet

1460
1710
2520
3230
3660
3930

Requirement in MAition to Supply Available "L/
from

192

20
ho

180
430
650
820

Aahley Creek
for a Runoff

193^

38o
560

1270
1950
2390
2670

with 1956 Water RL^ita
Year Similar to:

1935^

l4o
240
T60

1290
1610
1810

195^'

no
250
850

l48o
i860
2090

l955z/

180
36o
970

1500
1740
2080

I/ Includea preeent (1956) requirement.

2,' Determined from a monthly st-tdy. This supply does not include storage right of
Aahley Valley HaBcrvoir Con^pany •botalling 480 acre-feet.

-$/ 1929 TOB the year of hi^ift annual runoff.

4, 193^ w the year of lovst annual ruaoff.

5, 1935 wu» "the year of about average annual runoff. (1925-1955).

6, 195i+ runoff was about 63^ of aTerage aimual runoff (1925-1955).

7, 1955 runoff wan about 57^ of average atmual runoff (1^5-1955).



0
 f

f 
i-

S
H

I 
y
 (

6

^1
1
-'
 c

t 
p

a
 P

- 
H

o
 p

"
 H

 o
 H

.
\

n
 S

B
 H

 g
) 

y
§
^

ff
l;

S-
 ^

 €
 ^

0 ^
p

0
0

<
^

p
; 

c
K

T
P

 (
D

1-
J

^
p

p
 H

 s
;

y
 c

+
 -

-^
<

<
 <

o
 m

ff
i 

r
o
 ^

n
 .
' 
a
>

c
t 

4

^
^

.
m

 c
+

 c
+

^&
lr

O
i

"
 c

+
o
 H

 Q
c+

 C
+

 <
0
 <

+
. 
^

1
-*

\
J

1
 p

- 
{0

\
H

 (
0
 c

q

H
 S

" 
P <i>

y
0
 (

0 u
»

!^
R

J
_C

T
- 

c+

g^
t-

ti
 .
a
" 

-h
j 

?
•

(t
T

 P
\

£)
0q

(T
> 

(D
 C

D

I-
' 
*
1

Q
<

0
 (

D
U

s 
V

I 
|

0
.

:¥
'i y (C

.a
j 

h
j-

^
1

(̂0

&1 P
J^

H
 0

" 
0

N
 ^

5
".

g
s-

o
?s

-|
$

TO
 ^

-
s 

i
p

j 
p

i 
iq

 c
+

 m
r
i-

 C
 (

0
fl

>
 ?

•
 p



WATER SUPPLY WAiKEK BEQUIBEMENTS

MUNICIPAL UATEB RESOLUTION OF VERNAL

I'JHEREAS; -the anticipated growth of Vernal and. its surrounding area
in Ashley Valley within the next twenty-five years will render the present
water supply for the area inadequate; and,

WHEREAS, according to the 'best estimates available, it -will be neces-
sary for the present municipal and culinary systems serving the present
area and the projscted growth for the fu-fcure years therein to be extended;
and approximtely fifteen hundred acre feet per annum additional water
acquired to adecuately serve the area; and,

HHESEAS, additional water for municipal culinary use would be made
available by the construction of Vernal Unit of the Central Vltoh Project
by the U. S. Bureau of Reclamation.

NOW, THEREFORE, BE IT RESOLVED:

1. That Vernal City recognizes the need for additional culinary
water to meet the needs of its future development.

2. That Vernal City desires its future water needs to be considered.
by the U. S. Bureau of Reclamation in its planning of the Vemal Unit,
of the Central Utah Project.

5. That Vemal City is desirous and -will toe willing to contrac-fc
with the proper Tsody for the procurement of the additional needed water
for its future growth and development, provided, it is economically
feasible.

Adopted, at a regular meeting of the Vernal City Council this 20th day of
February, 1957.

ATTEST:

/s/ Dixie B. Hacking /s/ Ralph Siddoway
"MAXOB
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WATER SUPPLY WATER BEQUIREMENTS

MUNICIPAL WATER EESOLUTION OF NAPLES

WHEREAS; since the growth of the Vernal Area of the Asbley Valley
within the next twenty-five years will render the present water supply
for area inad.eq.ua-fce and incapa'ble of supplying the needs of the future

growth; and,

'WHEPiEAS; according to the best estimates available, it will be neces-
sary for the present municipal and culinary systems serving the present
area and the projected growth for the future years therein to "be extended;
and additional vater acquired in the amount of Fifteen Hundred Acre Feet
per annum to adequately serve the area; and,

'WHEREAS; since the Naples Water Company is presently participating
in and is being served 'by the present existing municipal culinary water
system. And its future expansion thereof must l3Q considered prior to
the building of the Vernal Unit of the Central Utah Project by the U. S.
Bureau of Reclamation.

NOW, THEKEFOEE, BE IT RESOLVED;

1. That the Naples Water Company recognizes the need for water for
culinary use for its future development to exist.

2. That the Naples Water Company desires its future water needs to
be considered by the U. S. Bureau of Reclamation in its planning of the
Vernal Unit, of the Central Utah Project.

5. Tha-fc the Naples Water Compaay is desirous and will be willing
to contract with the proper body for the procurement of the addi-bional
needed, water for its future growth and development, provided it is
economically feasible and acceptable to the Naples Water Company.

Adopted, at the regular monthly meeting of the Directors of the Naples
Water Company held this l8th day of February, 1957 at the home of
Charles E. 01 sen.

Attest: NAPLES WATER COMPAMY

/s/ Linus V. Qpensha-w _ By: /s/ Lloyd T. R>pe
Secretary President



WATER SUPPLY WATER EEQUIBEMENTS

Requirements for Ashley Valley Rural Areas

Rural residents living outside the three areas now supplied by the
municipal -water either haul culinary water -to their homes or take it
from irrigation ditches. Neither method provides an adequate, convenient,
or sanitary water supply for culinary use.

Domestic water requirements were determined for the population as
it now exists, assuming that this area will remain agricultural and that
the size of farms \rill increase -with a resultant decrease in farm popu-

lation. A survey indicates that 500 families live in the Ashley Valley
area. Assuming 4.22 persons per family (U.S. Census Bureau), the total
population would, be 1,270 persons. The Maeser town uses about l62 gallons
of water per pe;i?son~per day and. is fairly representative of the Ashley
Valley rural area. Allowing a slight future increase in use, it was
assumed that 175 gallons of water per person per day would "be a reasonable
use in the Ashley Valley area. With this figure the domestic requirement
would amount to about 250 acre-feet per year. The per capita water require-
ments in Maeser, upon which the estimate is based, include some -water for

domestic livestock. A greater number of animals in proportion to the

number of people is found in the other rural areas, however, so that addi-

tional water will Tse required for stockwatering. The additional stock-
watering requirement will be needed only in the nonirrigation season.
During the irrigation season many of the livestock will be on summer range
away from the farm, and those remaining will toe supplied from irrigation
ditches. Livestock requirements -were based. upon the expected number and

rates of water use as follows:

Livestock Number Ave. rate of water use

Ca-Ltle 16,500 10 gallons per day
Sheep 25,000 5 gallons per day
Poultry 40,000 2-1/2 gal. per day per

100 birds

Total livestock requirements would, average 268 acre-feet for the

entire year, and would amount to 126 acre-fee-t for the time they were

on the farm.

The monthly distribution of domestic and stockwatering requirements
of the rural areas are shown in the following table.

87



WATER SUPPLY

Rural
Month
January

February
March
April
May
June

July
August
Septeraber

October
November

December
Tc-bal

WA3?ER REO;

area water requirements (acre-feet)
Domestic

T5-
11
12
21
29
54
54
27
26
20
12
11

250
Total (Nov.-April)

Water- saving ]?ip_^ system.--During

Stockvatering
20
21
22
22

21
20

1^

the winter months s

Total

55
52
54
45
29

5̂4
27
26
20
55
51

5^
206

3, rnajo

the rural home'3 throughout Ashley Valley o'btain their stocls water supply
from the cs-T.als. In supplying these needs, -the entire winter flow of
Ashley Creek is diverted into the canals. Only a small portion of the
•water diverted js nece&sary for these uses, and -bhe rest of the -water

runs to waste, re suit:'ng in a high water table and -waterlogged land. The

water-savings pipe system -would, supplant this present wasteful practice

by supplying the stock -water requirements, and. approximately 10,000 acre -
feet of water -would be available for diversion to Stanaker Reservoir in

the nonirrigation months.

The t'jater- savings pipe system -would begin at the Maeser-Vemal City

division "box of the present municipal pipeline. It would be supplied.
from Ashley Creek spring through the present municipal pipeline, which
has about a h c.f.s. excess capacity during the winter months. From
the division box an 8-inch steel pipe would convey the -wa-ber southward
for about 1/2 mile, where it would, branch into two lines, one a 4-inch

pipe, and. the other a 6-inch pipe. The 4-inch branch would run east'ward
about 5 miles into the Ashley area north of Vernal. The 6-inch branch
would run south and soutlieas'b for about 9 miles to the Naples area. The

system -would be within about a mile of all houses in the area served.

Individual farmers would be required to provide their o-wn water lines

connecting their farms to the branch line.
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WATER SUPPLY WATER UT.TLZZATION

from the reservoir would be delivered to some lands under the present
canals, except Highline Canal, through the Stanaker Service Canal. Only
a'bout 6^0 of the unit ls.nd can be reached, direct-ly by -water froffi the

reservoir. The remainirg yf/o is located above the Service Canal in ele-

vation and. must be irrigatei by exchange. Direct flows of Ash3.ey Creek

that- are o'wned ..by user,?' below the. Service Canal •would be delivered. to

land. above the Service Canal, and. storage wa-ter would be released from
Stanaker Reservoir to replace the direct flo-ws thus used.

A sJ.milar excharge world be made ^rith water from the Oaks Park Reser-

voir on Brush •Crs.ek. StcK'I-.holders iri the cocipany vhiA owns Oaks Park

are located both above snrl tselcw the Stanaker Service Caiial. To make
most eff'icjsnt use of -the a.vailalale -water supply, the Oaks Park water

would be delivered to land a'bove the Service Canal, and an exchange release

made from Stanaker Reservoir.

Ashley Creek Water Available for Vernal Unit

This is the flow of Ashley Creek at "Sign of the Maine" (not Includ-
ing Oaks Park Re-servoir water) which is in excess of the average irriga-

-fcion demand, for presently irrlgated land under the Highline, Asbley
Upper, Ashley Central, Rock Point, Island. aacL.Dodds canals, limited dur-

ing the high runoff period to a Tseneficial use rate of 4.0-acre-feet per

acre per year, allowing h-.Q% of this amount to 'be diverted in April, 17.0^
in May, and 20.2% in. June provided, the water-is available. The available
water includes nonirrigaticn season rur-off o-f Ashley Creek, vhicb would

be made available by supplying nonirrigation season s-tockwa-ter needs

through the proposed wa-ber-savings pipe system. Deliveries from the
pipe system -would be ssiall in comparison to present deliveries accomplished
by the wasteful practices of diverting the entire flow of Ashley Creek
into the canals throughout the nonirrigation season. Water available
to Vernal unit is assm'ed 'by contracts with the major canal companies

restricting their use of water to the k acre-feet per acre annual rate

during -the flood season.

For determining the -water available for the unit, the Vernal unit

acreage -was considered, in two areas: land under the Highline Canal, and
land under the other 5 canals combined. For each area the average irri-

gallon demand, in cuMc feet per second was determined ou a daily basis for

the irrigation season. This was accomplished by drawing in the monthly
irrigation demand, in block form in accordance with the monthly percent-

ages given al>ove, then sketching in a daily demand curve as shown on the
drawing for the Highline Canal in Figure 4. The curve was varied until
the sum of the daily demands equalled the total demand for the month.

Figure 5 illustrates the method of determine the flow in excess of
the average irrigation demand. Beginning in April, when the irrigation
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1742 Acres of Presently Irngated Land

at 4.0 acre feet per acre.

MARCH APRIL MAY JUNE JULY AUGUST SEPT. OCT. UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF RECLAMATION

AVERAGE IRRIGATION DEMAND
HIGHLINE CANAL

DECEMBER 14.1996

yr
FIGURE 4



800

Flow of Ashley Creek at Sign of the Maine.

Application
Right of
High line Canal

•Supply to Highlme Canal from direct flow.

Flow surplus to 5 canals.

Decreed
Right of
5 Canals

•Flow surplus to 5 canals and Highlme Canal.

Demand of Highline Canal- Presently irngated land at 4.0 acre feet per acre.

Demand of Highlme Canal — Vernal Unit iQnd of 3.7 acre feet per acre.

Release from storage for Highline Canal.

•Demand of 5 canals-Presently imgated land of 4.0 acre feet per acre.

i I
-Supply to 5 canals from direct flow.

\
] '

•Release from storage for 5 canals.
I ;
1, ;

'Demand of 5 canals — Vernal Unit land at 3.7 acre feet per acre.

APRIL MAY JUNE JUL/. AUG. SEPT. OCT.

~^z

UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF RECLAMATION

SCHEMATIC FOR DETERMINATION OF SURPLUS FLOWS
ASHLEY CREEK AT SIGN OF THE MAINE

NOVEMBER 15, 1956

FIGURE 5



WATER SUPPLY WATER UTILIZATION

season normally begins, irrigators under the 5 lower canals would take
all the flow of Ashley Creek until the flow exceeded the k.O acre-foot
per acre demand line for the presently irrigated land. The flow alaove
that demand line and below 500 cfs would Tse available for diversion to
Stanaker Reservoir under Vernal unit operation. \fhen the stream flow

reaches 500 cfs, the rights of Highline Canal users "become effective,
and they would be entitled to the flow 'bet-ween 500 cfs and. -their 4.0

acre-foot per acre demand line for the presently irriga-ted land. Flow

exceeding that dsmand. line would be available for diversion by Vernal
Unit, along with -the excess flo-w available from the 5 lower canals.

When Ashley Croek flcws during the irrigation season were less than the
5.7 acre-feet per acre demand of the Vernal unit land in each area,

reservoir water would, 'be re3-easecL to supply the demand up to the 5*7
acre-foot demand line. Table 57 illustrates further the cletermlnation
of Ashley Creek flow available (pr Vernal unit for the years 1952, 1955,
and 1954. Water available for Ifernal unit from 1925-1956 is summarized
in Table 58.

All of -the wa-ber available to Vernal unit -would not be diverted, to

S-fcanaker Reservoir. Flows in excess of the Stanaker Feeder canal capacity
would be by-passed. a-b the Fort Thornburgh. diversion dam, and future muni-

cipal diversions would Tse made at Ashley Springs above the diversion point.
A portion of these municipal diversions would be flow available to Vernal
unit, and the remainder would. be made at -times when no water was avail-
able for Vernal unit, and. would 'be replaced, from Stanaker Reservoir.

Vernal Unit Water Divertilile

That portion of the Ashley Creek flow available for Vernal unit,
which could, be diverted, to Stanaker Reservoir by Stanaker Feeder Canal
in accordance -with the contrac-fcs Td-th the canal companies has been termed
the dlver-bi'ble flow. It was determined, for the high -water period utiliz-

ing mean daily flows.

Diurnal fluctuations of stream.flow would cause spilling at the
diversion dam when the mean daily flow "was the same, or nearly the same,

as the canal capacity. To account for such spills, the divertible flow
was determined for the 400 c.f.s. Feeder Canal in accordance with the

following schedule:

Mean Daily Flow
From To Divertible Flow

0 500 Mean daily flow
501 500 "{% of mean daily flow
501 up 400 c.f.s.

Table 59 summarizes the divertible flow of Ashley Creek at "Sign
of the Maine".
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April 1952

Table 37
DEHSRMBIATION OF ASHLBY CREEK

Available to Vemal Unit
1952, 1953, and 195^

FLOW

Day

T
2
3
4

J_~s~

7
8
9

10
^u
12
13
14
15
~w
17
18
19
20

~2T

22
23
24
2^

~25~

27
28
29
30

TotaT
A.^-/

LOOO AT

Aahley
Creek

Sign
of the
Maine

~Y

~w
33
34
40
47

~55-

57
5§

•w

Jtl.
"I®"

44
43
43
47

~w
38
41
44
53

~6o~

55
53
55

-6L
-ST

151
194
214
244

2066
3932
T9~

Five Canals

Ctenaad
~s~

-5-

0
0
0
0

~2

6
10
13
l8_

23
27
31
35
40

~%~

50
53
58
75

TT
90

101
113
136
TW
l6l
172
186
200

187T

Divert
to

Five
Canals

J:

~2.

6
10
X3
18
23
27
31
35

ip
"w
38
kl
bh
53

-5o"

55
53
55
65

~w
151
172
186
200

TO5~
2665
JL£

Availabl<
to Vema]

Unit
(Below
500 CfB

Ti~

~w
33
34
40

-4L
"53"

51
k6
35
25
2T
17
12
8

_7_

22
28
44

-^L

Flow
Above

500
cfs
~j_

Bighline Canal

Deaand
-5-

0
0
0
0
0

~0~

1
1
2
2
T
3
4
5

_5_
~5~

6
T
7
8

~8~

9
9

10

n~u~

12
12
13
14

I^_

Divert
to

Hi^i-

line
Canal

ZL

~0-

0

AvaU.

able
to

VenuL
Unit
~8-

Tbtal
Avail -

able
to

Vemal
Unit

JL
34
33
34
ho

-4Z-
-53~

51
^
35
25
25
IT
12
8
_!.

22
28
44

~^T
1o56~
T^7

Sxplanation:
Col. 3
Col. 4

Col. 5
Col. 7
Col. 8

Equal to or less than Col. 2.

Col. 1 minus Col. 3 vb.exi Col. 1 is 500 cfe or less;

500 cfs minus Col. 3 vfaen Col. 1 is greater them 500 cfs,
Col. 1 minus 500 cfs.

Equal to or less than Col. 6.
Col. 5 minus Col. 7.

Col. 9 Col. 4 plus Col. 8.
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May 1952

Thble 37
DETERMINATION OF ASHLEY CREEK FLOW

AvaUable to Vernal Unit
1952, 1953, and 195^

iJay

T
2
3
4
5_

~5~

7
8
9

10
~n
12
13
1^
15

~I5~

17
18
19
20

~2T

22
^3
24
25

~2^~

27
28
29
30
31

Total
A7-T."

LOOO^A?

Ashley
Creek

Sign
of the
Maine

T
292
370
6U
889

IOTO
~1230

1230
U40
940
730
~w
714
91+7

1090
10^0
~~^3~

590
500
4?9
558

35B~
^6
450
467
548

~552~

657
7k6
953

1050
1080

23477

44.7

Five Canals

Demandl
2.

~200-

200
201
201
201

~201

201
201
201
201

~2oe

203
204
207
208
210^

212
216
218
220

~S3~

224
225
226
227

~ss~

229
230
232
235
238

-5525-

Divert
to

Five
Canals

JL
~200-

200
201
201
201
20T
201
201
201
201

"202

203
204
207
208
210
212
216
218
220

~^3~

224
225
226
227

~^5~

229
230
232
235
238

-5625-

12510
^2.^

Available
•bo Vemal

Unit
(Below
500 cfs)

v
~92

170
299
299
299

"299'

299
299
299

297
296
293
292
290
288
284
261
280

-2TT
272
225
241
273

~y12

271
270
268
265
262

~8529-

Flow
Above

500
Cf8

1.

Ill
389
570

'~730~

730
640
440
230
TW
214
447
590
540

-25T
90

-58-
~5S~

h8
~1^~

157
2^6
453
550
58o

'HI^tillne^ Canal

Denand

^
15
15
l6
16
17
IT
18
18
18
19

l9~
19
19
20
20

-20-

20
20
20
20

~20~

21
21
21
21

~s~

21
21
21
21
22

'WT

Divert
to

Hi^i-
line

Canal

3-

16
16
17

TT
18
18
18
19

l9~
19
19
20
20

-20-

20

20
'20"

21
~2T

21
21
21
21
2SL

'TJ5IT
-883~

-0^~

Avail -

able
to

Vernal
Unit
~5^

95
373
553

"713~

712
622
te2
2U
128^

195
428
5TO
520

~2^3

TO

J8-
~^~

27
l2T
136
225
432
529
558

~T959~

Ttotal
Avall-

able
to

Vemal
UEdLt
~£.

92
170
394
672
852

iws
1011
921
721

i<92
724
863
&L2
333"
358
284
261
318

~w
2T2
225
24.1
300
'w
407
^9
700
79^
fiteCL

15:
L91*-

~ST2~

Explanation:
Col.

Col.

3 Equal to or less than Col. 2.

4 Col. 1 minus Col. 3 vboa Col. 1 is 500 cfe or less;
500 cfs minus Col. 3 nhen Col. 1 is greater than 500 cfs,

Col. 5 Col. 1 minus 500 cfs.

Col. 7 Equal -to or less ttoan Col. 6.
Col. 8 Col. 5 minus Col. 7.
Col. 9 Col. 4 plus Col. 8.
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Wole 37
DETERMINATION OF ASHLEY CREEK FLOW

Available to Vemal Unit
1952, 1953, and 1954

June 1952

Day

1
2
3
4

_5_
~5"

7
8
9

10
IT
12
13
14
15

1^
17
18
19
20

"2T

22
23
24
25
26
27
28
29

-AtotaT
T7

.000 AF

Ashley
Creek

Sign
of tfae
Maine

r
1090
1090
1240
1260
1260

"TSOO"

1210
io4o
93h
914

w64y
576
513
467

^ilT
366
338
308
295

"273~

252
238
331
366

"ST
hh2
399
305
282

132W
36693
3^.7'

Five Canals

Demand

2
238
242
244
245
246

~255"

249
251
252
85^

~25lT
256
259
260
262

~2^»-

265
266
268
270

~27T

273
27^
276

_27L
-279-

280
282
284
264
mr

Divert
to

Five
Canals

J:
238
2^2
244
245
2^6

~2^
249
251
252
254

~25^~

256
259
260
262

~25IT

265
266
268
270
271
252
238
276

.277
279
280
282
284
282

'75PT
TiBfT
ITT

Available
to Vemal

Unit
(Below
500 cfs)

V
262
258
256
255
25^

~252~

251
249
248
246

~2%~

244
241
240
205

TW~
101

72
40
25

2

55
89

-132-

162
117

21

'Wfo'

Flow
Above

500
cfs

_5_

~59^

590
71+0
?6o'
760

"Boo"

710
540
434
414
219
147

76
13

Hlghline Canal

demand
~PT

~22

22
22
22
22

~23~

23
23
23
23

~2?"

24
24
24
24
2T
24
24
24
24

~2T
24
24
24
25
2T
25
25
25
25

7io~

Divert
to

Eigh-
line

Canal
-7

~22~

22
22
22
22

~2T

23
23
23
23
23
24
24
13

~w
HST
0.^

AvaiF
able
to

Vema^
Unit

~s-

-5^y

56y
718
73a

_73tf_
~m
687
517
411
391

l9^~
123

52

64^4

Tbtal
Avail
able
to

Vema;
Unit

s_
~B30

826
974
993

_992
"1029

938
766
659
637

367
293
240
205

TST
101

72
40
25

2

55
89

^32'

162
U7

21

11154
2123T
2l72-

Explanation:

Col. 3
Col. 4

Col. 5
Col. 7
Col. 8

Equal to or less -than Col. 2.

Col. 1 minus Col. 3 when Col. 1 is 500 cfs or less;

500 cfs minus Col. 3 vhen Col. 1 is greater than 500 cfs,
Col. 1 minus 500 cfs.

Equal to or less than Col. 6.
Col. 5 minus Col. 7.

Col. 9 Col. 4 plus Col. 8.
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Table 37
DETETO4INATION OF ASHI^Y CREEK FLOW

Available to Vemal Unit
1952, 1953, and 195i+

April

Day

~T

2
3
4

J_-5~

7
8
9

10
IT
12
13
14
15

T5~

17
18
19
20
^T
22
23
24
25

~26

27
28
29
30

rotaT
A. F.

LOGO A?

.953

Ashle^
Creek

Sign
of tfac
Maine

^
~^
31
31
31
31

"3T

31
30
29
31

^T
31
29
30

AS
~28~

29
28
28
28

-29-

31
35
^
42

-%~

60
72
66
62

1G5T
2058
^.1

Demand

2
~0-

0
0
0
0
2
6

10
13
18

-23-

27
31
35
40

~w
50
53
58
75

TT
90

101
113
136
11
161
172
186
200

I87T

?ive Canals

Divert
to

Five
Canals

J:

~2

6
10
13
18
2T
27
29
30
28

-28~

29
28
28
28

^9-
31
35
40

_42
-%~

60
72
66
62

-8io-

15^2
i.T

AvaUable
to Vernal

Unit
(Below
500 cfs)

v
~32~

31
31
31
31

~29~

25
20
l6
13
~8-

4

~27T

Flow
Above

500
cfs

J:

Hig^iline Ctaal

Demand
~5~

0
0
0
0
0

-0~

1
1
2
2
T
3
4
5

6
7
7
8

~8~

9
9

10
u

TT
12
12
13

J.L
JS

Divert
to

Hi^i-

line
Canal

~7_

^~

0

Avail -
able
to

Vernal
Unit

~8^

Total
Avail-

abl«
to

Vend.
ltolA_

JL
~s~

31
31
31

25
20
16
Jj

It

~2TTr
~5SS~5~

~oTT
Explanation:

Col. 3
Col. 4

Col. 5
Col. 7
Col. 8

Col. 9

Equal to or ICBS than Col. 2.
Col. 1 minus Col. 3 when Col. 1
500 cfs minus Col. 3 vben Col. ]
Col. 1 minua 500 cfs.

Equal to or less than Col. 6.

Col. 5 minus Col. 7.
Col. 4 plus Col. 8.

is 500 cfs or leas;
is greater than 500 cfs,
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Table 37
ISTERMIKATION OF AMUTY CREEK FLOW

Availa'ble to Vemal Unit
1952, 1953, and 195^

May 1953

Day

~Y

2
3
4

_5_T'

7
8
9

10
"FT

12
13
14
15
w
17
18
19
20
2T
22
23
24
25
26
27
28
29
30
31

Total

A. F.

LOGO AF

Ashley
Creek

Sign
of the
Maine

1
"5T

51
48
^
4J+

-R-

53
67
76

J2-
TT
68
63
62

J8-
-52

64
84

103
129
1^0
185
188
319
2'

287
256
4CA
392
316
?82

4447
8465
8.5

Five Canals

Demand
'2

200
200
201
201
201

~20T
201
201
201
201

~2^
203
204
207
208

~SJQ

212
216
218
220
^^
224
225
226
227
228
229
230
232
235
238

S625

Divert
to

Five
Canals

2:
~5r

51
1(8
47
44

~%~

53
6t
T6

_6g_
~n~

6y
63
62
58

-52~

64
84

103
129

-1%-

185
188
226
227
208
229
230
232
235
238

3^80
TOO?
T.O"

Availa'ble

•bo Vernal

Unit
(Below
500 cfs]

V

93
29
w
27

1?4
l6o

81
144
WT_

Flow
Above

500
cfs

_5_

Hie?iline Canal

Deaandl
-5-

l5-

15
16
l6
17
^r
18
18
l8
19

~w
19
19
20
20

~so

20
20
20
20

-20-

21
21
21
21

~2T

21
21
21
21
22

~WT

Diwt
•bo

Hi^i-
liae

Canal
~3_

0
^

Avail.

able
to

VeraaJ
Iteit
-8'

Total
Avail.

aide
to

Verntf
Unit

^

93

27
17^
i6o
81

144
~WT

1%0~
1.5"

Explanation:

Col. 3
Col. 4

Col. 5
Col. 7
Col. 8
Col. 9

Equal to or less than Col. 2.

Col. 1 minus Col. 3 vben Col. 1 is 500 cfs or lees;
500 cfs ainus Col. 3 when Col. 1 is greater than 500 cfs.
Col. 1 minus 500 cfs.
Equal to or less than Col. 6.

Col. 5 minus Col. 7.
Col. 4 plus Col. 8.

98



June 1953

Table 37
DBTEIMIHATIOB OF A3HEY CREEK FLOW

Available to Vemal Unit
1952, 1953, and 195^

Bay

T"

2
3
4

"̂^

7
8
9

10
^QT
12
13
14
15
16
17
18
19
20
21
22
23
24
25

-25-

27
28
29
30

fotal
L~F7

:000 Al

Ashley
Creek

Sign
of the
Maine

T
~w
338
332
332
374

~35^

436
421
399
562

~03~

797
94o
763
?90
^51
388
354
322
278
2M
214
194
199

-1̂ST
173
164
152
Ite

LI 394
S555"
~S^T

Five Canals

Deaandl
~2~

~2^
242
244
245
246

~2U5^

249
251
252
25^

~y^
256
259
260
262
254
265
266
268
270

- 271

273
2?4
276
277

-279-

280
282
284
284

7873

Divert
to

Five
Canals

JL
~238~

24fi
244
245
2k6
~2%-

249
251
252
254

-25IT

256
259
260
262
2?
265
266
268
270-
2^1
214
194
199

-^T5T
173
164
152
142

6945
13220

E3T

AvnDAble^
to Vemal

Unit
(Below
500 Cf 8 )

T
~15^

?6
88
87

128
^0&~

1ST
170
l4?
308

~2^6~

2^
241
240
2':

TBT
123

88
^

. 8

3140

Flow
Above

500
cfs

j:

~S3
297
44o
263
90

Highllne Canal

penand
~5~

~^
22
22
22
22

~23~

23
23
23
23

~^
2k
24
24
24

"2IT

24
24
24
24

~2^

24
24
24

-11.
~25~

25
25
25
25^

-no"

Divert
to

Hi^l-
line

Canal

:L

~23~

24
24
24
24

312:
227
0.2.

Avail.

able
to

Verna]
Unit

~5~

l95~
273
4l6
239

66

^l90-

Tbtal
Avail -
able
to

Veraal
Unit

j;
"T^r

96
88
87

128_
-lo5-

187
170
147
308

517
657
479
304

187"
123
88
5^
8

^3?0~
~^s~
~^F

Explanation:
Col.

Col.
3 Equal to or less than Col. 2.

4 Col. 1 minus Col. 3 when Col. 1 is 500 cfs or lessj
500 cf s minus Col. 3 -when Col. 1 is greater than 500 cfs,

Col. 5 Col. 1 minus 500 cfs.

Col. 7 Equal to or less than Col. 6.
Col. 8 Col. 5 minus Col. 7.

Col. 9 Col. 4 plus Col. 8.
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fvprll 195^

Table 37
DETERMINATION OF ASHLEY CREEK FLOW

Available to Vemal Unit
1952, 1953, and 195^

Day

~Y

2
3
4

_5_
~^

7
8
9

10
^T
12
13
14

-1S-
~l5-

17
18
19
20

~2T

22
23
24
25

-25~

27
28
29

AtotaT
\.. F.

LOGO AT

Ashley
Creek

Sign
of the
Maine

~T

~^
22
22
22
22

~23

22
21
20
21
^T
21
22
23

-21.
^5
26
28
34
42

~w
62
76
92

123
-125~

130
170
170
148

1629
J^31
T2~

Five Canals

Demand

2

~2.

6
10
13
18

~2T

27
31
35
4o

50
53
58
75

TT
90

101
113
116

l6l
172
186
200

I57T
3711
"JTT

Divert
to

Five
Canals

JL

2.

6
10
13
18
^T
21
22
23

-21-
25
26
28
34
42

•w
62
76
92

411-~S5~

130
1TO
170
lh5

7+5T
2898
~ML

Availa'ble

to Vemal
Unit

(Below
500 cfs ]

T
2̂2
22
22
22

~2T

16
u

7
^_

158"

333
n

Flow
Above

500
cfs

JL

Hi^tiline Canal

Demand
—5~

Divert
to

High -

line
Canal

-I-

0
~0~

Atail-

able
to

Vemal
Unit

~5~

Total
Avail.
able
to

Verna;
Unit

3_
22^

22
22
22
22
^T
16
n

7
J_

~l68~

333
~s

Explanation:

Col. 3
Col. 4

Col. 5
Col. 7
Col. 8
Col. 9

Enual to or less than Col. 2.

Col. 1 minus Col. 3 vhen Col.
500 cfs minus Col. 3 when Col
Col. 1 minus 500 cfs.
Equal to or less than Col. 6.

Col. 5 minus Col. 7.
Col. 4 plus Col. 8.

1 is 500 cf8 or less;
1 is greater than 500 cfs,
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May 1954

Table 37
DETERMINATION OF ASS£Y CREEK FLOW

Available to Vemal Unit
1952, 1953, and 1951+

Day

T
2
3
4

_5_
~6~

7
8
9

10
~lT

12
13
14
15

T5~

IT
18
19
20
2T
22
23
2^
25

~~26~

27
28
29
30
31

Fatal

\7T.
LOOO AS\

Ashley
Creek

Sign
of -the

Maine
~T

^2T
H6
108
125
177
~w
304
371
428
432

~3^~

428
467
^87
496

~^55~

451
487
558
$40

w826
576
432
399

"37T

313
278
259
248
262

U723~
23252~
2 3 .y

Explanation:
Col. ;
Col. i

Col. ;
Col. '

Col. {
Col. <

Five Canals

Demand

2
~200-

200
201
201
201

~2G1

201
201
201
201

-2oe-

203
204
207
206

~2io~

212
216
218
220
-^T
224
225
226
227

~228~

229
230
232
235
238

~QQ25

13HO_
^3.1

Equal
Col. 1

Divert
to

Five
Canals

1.
"12T

U6
108
125
177

^201
201
201
201
201

-20^

203
204
207
208
210-

212
216
218
220
-^T
224
225
226
227
^8~
229
230
232
235
238

-52T5~

12W
12'.^

Available
to Vema3

Unit
(Below
500 cfs;

~IT

^0
103
170
227
231

-IBo-

225
263
280
288
2^T
239
271
282
2&0

~2TT

276
275
206
172

1^3~
84
w
27
13
24

4849
^515
9^

Flow
Above

500
Cf8
~L

58
_^0
~99~

386
~76

J9$L
U88^

1.2

to or less than Col. 2.
minus Col. 3 when Col. 1

500 cfs minus Col. 3 vfaen Col. :
Col. 1

Equal
Col.
Col. 4

minus 500 cfs.

to or less than Col. 6.
minus Col. 7.
plus Col. 8.

Hi^iline Canal

Deaand
~5~

20
20
20
20

~20~

21
21
21
21

Diver
to

High
line

Canal
7

20
20

~20~

21
21

-ioe-

"202-

~^2

Avail -
a'ble

to
VemalJ
Unit

-8-

38
20

~w
305

55

~WT
-985~

~Y^O

Tto-tal
ATBil-

able
to

Vernal
Unit

~j_

~20

103
170
227

-1̂50"

225
263
280
288

~2W
239
271
320
300

~35^~

~58l

330
206
172

15T
84
48
27
13
24

~53]i5~

10604
To^'

.8 500 cf6 or less;

is greater than 500 cfs.
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June 1954

Table 37
DETEESMDTATIQN OF ASHLEY CRSEK FLOW

Available to Vemal Unit
1952, 1953, and 195^

Day

T"

2
3
4

_5_
~5~

7
8
9

10
"IT

12
13
14
15

~l6

17
18
19
20
21
22
23
24

27
28
29
30

Fatal

\. F.

LOGO AF|

Ashley
Creek

Sign
of the
Maine

T
~251
21^
192
175
170

158"
168
162
152
1kb
^0-
136
129
130
136

^-3^
129
125
119
116
116
108

95
no
123
•L 30
166
177
144
136

4395
8717
8\7

Explanation:

Col. :
Col. '

Col. '

Col. 1
Col. $
Col. c

Five Canals

Demand

T
-238~

2^
244
245
2i<6

~2U5~

249
251
252
25^

~2W
256
259
260
262
^6^
^5
266
268
270
2.TL
273
274
276
277
279
280
282
284
284

7873
15616
15.6

Divert
to

Five
Canals

J-
~238~

214
192
175
170

158"
168
162
192
144

~1^0

136
129
130
136
13^
129
125
U9
U6
u^
108

95
no
123
130
l66
177
144
136

4382
06^2
8.T

Available
to Vemal

Unit
(Below
500 cfs)

~IT

T3~

13
2&

Flow
Above

500
cfs

j_

Equal to or less them Col. 2.
Col. 1 minus Col. 3 vfaen Col. 1

500 cfs minus Col. 3 when Col.
Col. 1 minus 500 cfs.

Equal to or lees than Col. 6.

Col. 5 minus Col. 7.
Col. 4 plus Col. 8.

Highline Canal

Demand
T"

Divert
to

High -

line
Canal

7_

-0-

0~

Avail -

able
to

Veraal
Unit

-5~

Total
Avail.
able
to

Vema]
Unit

.9_
^TT

^T
-25~

~0~

s 500 cfs or less;
is greater than 500 cfs.
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Table 38 ^
Summary of Ashley Creek flow available for Vernal unit g

(Unit—1,000 acre-feet)
Year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Total g
1930 2.0 4.3 3.3 3.0 2.3 2.4 2.7 F7»2 10.0 -—~2,7.2 ^
31 1.9 3.6 3.0 2.7 2,1 2.3 1.2 16,8 5
32 2.1 2,1 2.0 2.0 2.0 .5 22.1 14.0 46.8
33 2,8 2,0 1.8 1.6 1.6 .4 4.4 13.1 27.7

J4_lc8 1«7 lo6 lc4 1.5 .7 _8^71935 2.2 2.1 1.9 1.7 1.9 .5 4-0 31.7 46.0
36 1^9 1.7 1,5 1.4 1-4 .4 2,3 10,6
37 2.7 1«9 1.7 1.3 1.4 .4 32.2 9o5 51.1
38 2.3 1.9 1.7 1.4 1.6 .4 14.4 26.0 49.7
39 3«5 5.1 3.5 2.7 2,.! 2.4 4.1 9.3 o6 _33_6.

1940 1.9 3.4 2.4 1.8 1.4 1.5 1.2 8.5 22.1
41 1.0 3.3 2.4 2.0 1.6 1,6 .4 32.9 23.6 68.8

g 42 7.8 6.9 4*4 2.9 2.1 2.2 2.7 18.1 25.1 72.2
^ 43 2.4 2.1 1.8 1.5 1.6 5.5 11.3 2.7 28.9

_4&_2.0 1«8 1.5 1.2 1.4 .5 27.9 48.5 1.0 _8^8
19452.21^ 1.7- 1.5- 1.6 .4 7.7 8.6 25.5
46 2.4 2.0 1.7 1.4 1.4 3.3 .6 12.6
47 3,2 2.9 2.4 1.7 2.1 .7 38.0 18.2 69.2
48 2.6 2.3 1.9 1.5 1.6 ,4 21.4 5.5 37.2
49 _ _1.7 1.6 1.4 _1.2 1.3 .3 _16.9_ 2^5 _48»9

1950 2.8 2.2 2.0 1.7 2.0 .9 23.4 21.3 56.3
51 2.2 2.0 1.8 1.4 1.5 .3 13.3 7.5 30.0
52 2,3 lo9 lo8 1.5 1.6 1.1 31.2 21c2 62,6
53 2.9 2.3 2.2 1.8 2.0 ,5 1.5 8.2 21.^ g
54 2.0 2.0 __1.8 1.4 _J._.4___.3_IP.i, 19.5

19552.11.8 1,,6 1.2 1.4 ./+ 5c8 14.3

56 _1.7 1.8 1.6 1.3 1.4 .3 15..4 3.7 _27.2 ^
Total 18.1 74.9 60.9 52.5 42.7 A.6.1 29.3 392»1 323»5 1.0 1,041.1 R
Mean .7 2,8 2,3 1.9+ 1.6 1.7 1.1 14.5 11,9 0 _38.5 ^

9
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H
0
4-

Year
1930

31
32
33

-34-

1935
36
37
38

J9^
1940

41
42
43

A4
1945

46
47
48
49

1950
51
52
53
5k_

1955
56

Total
Mean

Oct.
1.2

1.9

2.0
1.4
1.0

4*5

12.0

-A.

Table 39
Vernal unit water divertible to Stanaker Reservoi

(Unit—1.000 acre-feet t
Nov,, Dec. Jan« Feb. Mar. Apr. May June July Aug. Sept.

4.3
3.6
2,1
2o8
1.3

3.3
3.0
2.1
2,0
1.7

3.0
2,7
2.0
1.8
1.6

2.3
2.1
2.0
1.6

J-4_

2.4
2.3
2.0
1.6
1.5

2.7

.5

.4

.7

11.5
lo2

12.1
3.1

7,8

12.4
7.6

2.2
1.9
2*7
2.3
5.1

2.1
1.7
1.9
1.9
3.5

1.9
1.5
1,7
1c?
2.7

1.7
1.4
1.3
lc4
_2.1_

1.9
1.4
1.4
1»6
2.4

.5

.4
,4
.4

3.8

3.5
2o3

16,5
9.6

A._5_

15*4

8.6
14.8

_.6_

3.4
3.3
6.9
2.4
2.0

2.4
2.4

4.4
2.1
1.8

1.8
2c0
2.9
1.8
1.5

1.4
1.6
2.1
1,5
1.2

3-5
1.6
2.2
1.6
1«4

1.2
e4

2.7
5.2
.5

7.8
16.8
8.2
9.9

12.6

17.2
14.0
2.5

23.5 -±5.

2.2
2.4
3.2
2,6
1.7

1.8
2.0
2.9
2.3
1.6

1.7
1.7
2.4
1.9

J^L-

1.5
1,4
1.7
1.5
1.2

1.6
1*4
2.1
1.6
1.3

.4
3.3

.7

.4

^1

7.7
.6

21.6
12.6

J.2_.6_

8.0

15.4
4.6

l6^4
2.8
2.2
2,3
2.9
2.0

2.2
2.0
1.9
2.3
2.0_

2.0
1«8
1.8
2,2
lc8

1.7
L«4
1.5
1.8
1.4

2.0
1.5
1.6
2.0
1.4

.9

.3
1.1
.5
.3

2.1
J-7_

1.8
1«8_

~1^~

J..6

1.2

_1^3._

1^
J-lL

.4

.3

11.4
7.3

20.1
1.5

-u-

14.3
7.2

12.5
7.1

74.9
_2.8_

"60.9

_2.3_

52.5
1.9

42.7
1.6.

46.1

^L
28.7
1.1

5.8
J-3_.2_ _5A.
247.7

_9_.2_

213.5
7.9

.5
0

0

Total
38.5
16.8
35.2
20.9
8.7

29.2
10.6
34.5
33.7
30.7
20.9
46.3
47.9
27.0
45.0
24.9
12.8
50.0
27.5
36.5
37.3
23,7
42.8
20.3
18.6
14.3

_24-9
779.5
28.9

ITFlow available forVernal uni'fc which may be diverted to Stanaker Reservoir with a
capacity of J+00 cfs in Stanaker Feeder Canal. Includes surplus water diverted to future
municipal use.

^§w
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This divertible flow does not correspond to the flow diverted to
Stanaker Reservoir due to the future municipal diversions made at Ashley
Spring upstream from the feeder canal. Part of these diversions would
Ie made at times when flow ws.s available for Vernal unit, and part would

require exchange water from Stanaker Reservoir.

Vernal Unit Operation Study

The operation study for Vernal uai-b involved. Ashley Creek, Oaks Park

Reservoir located on Brush Creek, and Stanaker Reservoir. It was "based

on the 1950 through 1955 period of time. This period begins iEmed.iately
following the excessively we-fc years of 1927 through 1C29, because it was
apparent from tiie runoff records that the reservoir would, have spilled

during faose years. She excessively dry years of 1951 through 1956 are
included, in the study period.

To facilitate the study, the Vernal unit land was divided into three
areas as follows:

Area 1. Land above Stanaker Service Canal
excluding Eighline Canal

This area is presently served Toy each of the 5 canals (Ashley Upper,
Ashley Central, Rock Point, Island and Dodds). It cannot be readied
directly by releases from Stanaker Reservoir, but -would, be irrigated 'by

stream flow of Ashley Creek and by releases from Oaks Park Reservoir.

It has the first water rights on Ashley Creek, along with Area 5, and
these two areas were given the same priority to the use of Ashley Creek
•water.

Area 2. Land under Highline Canal

Like Area 1, the Highline Canal cannot be served directly from Stana.
ker Reservoir, but must depend on stream flow of Ashley Creek and Oaks

Park Reservoir releases. This area has the junior right on Ashley Creek,

and so was given lowest priority to Ashley Creek water. It has equal
rights, however, to Oaks Park water, and users under this canal owned

21.6% of Oaks Park stock in 1956.

Area 5. Land below Stanaker Service Canal

This area is also presently served Tsy each of the 5 canals. It can
be reached directly by releases from Stanaker Reservoir, and comprises
about 6$rfo of the Vernal unit area. Direct flows of Ashley Creek which
are o-wned by users in this area would be used on the two areas a'bove

Stanaker Service Canal, and reservoir water would ~be released in exchange
for it. Part of the Oaks Park Reservoir stock is also owned by users in
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this area. All of the Oaks Park -water -would be used above the Stanaker

Service Canal, and. exchange vater would "be released from Stanaker

Re servoir.

Under the operation study, the two upper areas were supplied water
first from the direct flow of Ashley Creek to which they were entitled
by water rights; second, from Oaks Park Reservoir; and third, by exchange
from Stanaker Reservoir by using direct flow of Ashley Creek which -was
owned, by users below Stanaker Service Canal, and -which was replaced 'by

Stanaker Reservoir releases< Vernal unit land (Class 1, 2, and. 5) and
Class 6W land. ware each allowed their proportionate share of the direct
flow of Asbley Creek, 'but exchange -water was supplied only to unit land.

Shortages w'-iich occurred to 'both these areas were due either -bo there

not being sufficient -water physically available in Ashley Creek to meet
the demand, or Tiecause there was not sufficient water in Stanaker Eeser-

voir to replace tha-fc which was owned by the lower area and may have been

used a'bove the service canal, or to both causes.

Land in the River Bottom Area, located, along Ashley Creek north of
Vernal, -was given $00 acre-feet of storage releases from the reservoir.

This area, containing 556 productive acres, obtains its present supply
from return flows and springs within the area and is in need of late
season water.

Oaks Park Reservoir

This reservoir was operated, to supply water to the two areas above
Stanaker Service Canal. Flow of Brush Creek at Oaks Park Reservoir,
•which Is inflow to the reservoir, •was computed for November through June

for the years 1952 to 1956 inclusive, from records of reservoir content
and releases. Flow for other years was estimated, by correlation -with

Ashley Creek near Vernal (not inclucLing Oaks Park Canal). Storable flow
of Brush Creek at Oaks Park Reservoir is given in Table 40. Releases
were made for loxiQ. above the service canal from July through September.

Evaporation was considered at the rate of 2. feet per year, and a loss

of ten percent -was allowed for transmission losses in Oaks Park Canal
and. Ashley Creek. Oaks Park Reservoir active capacity was rounded -to

5,700 acre-feet for purposes of the operation study.

S-fcanaker Reservoir Operation

A capacity of 400 second-feet was selected for Stanaker Feeder canal,

along with an active capacity of 55/200 acre-feet for Stanaker Reservoir.

Releases from Stanaker Reservoir averaged l8j800 acre-feet annually, as

follows:

Replacement for Oaks Park exchange 2,200 acre-feet
River Bottom area 500 " "
Vernal unit land 16,500 "

Total release 18,800 "
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Year

Table No. 40
Estimated Storable Flow of Brush Creek at Oaks Park Reservoir

(Unit—1000 a.f.)
Nov.-June

June Total
pr

Nov. Dec. Jan.
"X
.5

.5

.2

Feb. Mar. Apr. May
1950

51
52
55

_^L

1950
51
52
55A

-.6

.5

.4

.2

.5

.4

.5

^5_

.5

.4

.5

.5

.2

.5

•^

.5

.2

.2

.5

.5

.5

.2

.1

1.0
.4

.5

.2

^5_

5.7
1.5
5.7
1.5
1.0

2.1

0.6

2.7
2.2
0.4

.5

.5

.5

.5

.2

.2

.2

.5

.5

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.9

.2

.6

.5

.6

5.9
2.5
5.7
1.4

_2.T_

5.5
1.7
5.6
2.5
1.0

9.2
4.5
8.2

5.0
2.8

1955
56
57
58
59

19i+0
41
42
4?
44

1945
46

4̂8
49

•T
.2

.4

.5

.7
-.5

.5
1.0

.5

.2

T5
.5
.4

.4

.2

.5

.2

.2

.2

.5

.5

.4

.6

.2

.2

T2
.2

A
.5
.2

~^2

.2

.2

.2

.4
~^
.5
.4

.2

.2
~^2~

.2

.5

.5

.2

.2

.2

.2

.2

.5

.2

.2

.5

.1

.2

.1

.2

.2

.2

.1

~.2

.2

.2

.2

.5
72
.5

.5

.2

.2

72
.2

.2

.2

.1

.5

.5

.5

.4
1.2

.7

.2

.9
1.5

.2
72'

0.9
.6

.5

.4

T7g~
1.5
b.Q
5.1
2.6

2^~
^.7
5.5
2.5
5.5

'2:5~

1.5
4.9
5.7
4.2

T.T
0.9
2.4
5.7
1.1

1.0

5.4
5.9
1.6
5.5

^-T
0.8
5.1
1-9
5.6

TT
5.7
8.7
8.5

-Z-i.

5.7
10.0
10.9
5.4

10.2
TB~
4.1

10.1

7.5
9.0

9.5
5.4

11.5
5.5
5A

1955"

Ji.
Total
Mean

~.5

.5
10.2~

~^T

•

•

-£
•

~2.

2

3_
£

~.2

.2

~IZL
~72

~.T

.2

5.5
~72

^2
.2

-578~

72

»

HI
•

~2

i.

I,
1

~27T
5.5

~79-K.

5.0

'1.5'

A.6,
^5.2~

2.5

-57o~

_6.j
-192.B-

T.-i-
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Vernal Unit shortages

With. -fche total demand averaging 51,700 acre-feet annually, Vernal

unit shortages averaged 2,003 acre-feet annually, or lt^o of the total
demand. The maximum shortage occurred in 1954, and amounted to 25,100
acre-feet, or b.-^(/o of the total demand.

Summary

Table 4l is a copy of the Vernal unit operation study by months for
the years 1952; 1955, and 1954. Aa annual summary of the Vernal uxiit
operation study is gjven in Table 42, and Figure 6 illustrates the behav-
ior of Stanaker Reservoir under the opera-tion study. The -water supply
of Vernal uni-b land x.mder Vernal unit conditions is sunmiarizecl in

Table 4?.

Capacity of Stanaker Service Canal

Design capacity of the Stanaker Service Caual was based upon a study
of actual diversions made to canals of the Strawberry Valley, Provo River,
and Moon Lake projects. Maximum mean daily flows in each canal were
expressed as a decimsJ. fraction of the mean non-fchly flow, for the month

of maximum diversion for each year of the 19^5 1-o 1951<- period. Results
of this study are tabulated below.

Max. Mesji Daily Flow
Project

Strawberry Valley

Provo River

Moon Lake

Total
Average

Canal
SpringyiUe -Mapleton
Highline
East Bench
Lake Shore
Salem

Average
Prove Bench

Murdock
West Union
Provo City

Average

U. S. Lakefork

Red Cap
Farnsworth

Dry Gulch No. 1
Average

Mean Monthly Flow
T39~
1.59
1.55
1.55
1.15

1.12
1.09
1.22
1.16

1.10
1.49
1.26
1.27

~T^T

T7l5~

T^B~
~57glT
1.28
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Due to its location in the Uinta Basin, -the factors of the Moon
Lake project were considered to be more applicable to Ashley Valley, and
a factor of 1.50 was selected for the Vernal unit.

Twenty-three percent of the annual demand would be delivered during

July, the month of maximum demand, or 0.85 acre-feet per acre for the
month. Using the 1.50; one second-foot of flow would ~be required for
each 55 acres of land. The initial capacity of Stanaker Service Canal
would be 250 cfs for approximately 15,700 acres under the canal. However,
the portion of the canal Tse-bveen Stanaker Dam and Ashley Creek is being

designed as a spillway for •'Ae reservoir, and -will have an initial capac-

ity of 500 cfs, well above that required for irrigation. After crossing
Ashley Creek, the service canal would Tae designed to irrigate 11,500
acres, -with an initial capacity of 210 second.-feet.

New Water Supplied by Vernal Unit

New -water supplied by the unit would amount to the difference between
the average water supply under unit conditions and. that under present

conditions, limited to theoretical demand. during months of high runoff.
The wa-ber supply under present conditions was d.etermined by a daily study.
Diversions with the unit were obtained from the results of the Stanaker
Reservoir opera-bion study (Table 42), for unit land (Class 1, 2, and 5)-
To this was added, the present supply for nonunit land (Class 6w) to
obtain the total supply -with the unit in operation. New water supplied
by the unit would amount to 18,000 acre-feet per acre for irrigation and
1,500 acre-feet per year for municipal use. Table 44 summarizes the new

water supplied.

Table 44
Central Utah Project

Vernal Unit
New -water supplied by Vernal unit
Area Acre-feet annually

Land under Highline Canal 2,500
Land above S-fcanaker Service Canal 4,800
Land. Taelow Stanaker Service Canal 11,200
Biver Bottom, area 500

Subto-bal 18,800
Less Mun.icipal exchange __8QO

Irrigation supply 18,000
Municipal supply 1,500

Total " ' 19,500"
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WATER SUPPLY COLORADO RIVER DEPLETIONS

Irrigation use

Operation studies show the average reservoir release for irrigation

as l8,000 a.cre-feet. Ur.d.er unit development the coiasumptive use is es-bi-
matsd at 54^ of the diversion requirements or 10,000 acre-feet which
includes the irrication consump-bive use and uses incidental to irrigation.

Summary of increased depletion

A sumaary of the increased. Colorado River depletion attributable
to unit dsvelop-dient is as follo-ws:

Increase in depletion
Purpose (acre-feet per year)

Reservoir evaporation 2,100

DoEies-tic use (Vernal, Maeser,

and Naples) 700
Irrigation and uses inciderrt
-bo irrigat.ion 10,000

Subtotal 12,800
Saving by Water Savings Pipeline _l.»C!pQ

Total 11,800
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CHAPTER VI

FLOOD COMROL

Previous Studies

Little damage is caused Tsy floods on Ashley Creek, according to Amos
W. lioggard, Associate Engineer of the U. S. Engineers Office who made a
reconnaissance flood control survey of Uinta Basin streams in February
1945. He estimabes that the annual flood .damage to 4i version dams does

not exceed $500 to ^400 annually. He reported that the old U. S. Highway
Bridge had. been damaged, some, but not since the construction of the new
"bridge.

Mr. Hoggard's report was very preliminary in nature and -was not
intended as a un-L-fc report. Therefore, it connection -with preparation of
the Vernal unit report, Mr. F. N.Cronholia of the U. S.Engineers Office in
Salt Lake City made a detailsd inspection of the unit area for the purpose
of making reconmrinclations regarding further flood control studies. He eon-
sidered the flood damages to "be of greater magnitude than was indicated in
the report "by Mr. Haggard and. recoimaend.ed that a more detailed, study "be made

In connection with the Vernal unit investigations, the Bureau of Recla-
mation made the flood control study reconmiend.ed. by Mr. Ci-onholm. This
study is reported below.

Flood Flows

Floods on Ashley Creek are confined, almost entirely to those result-

ing from sno-wmelt in the high Uinta Mountains during the spring months. As
temperatures increase in the spring stream flows rise rapidly and remain

at a high level for about 15 days then decrease to normal simmer flows.
Climatic factors such as snow cover, temperature, humidity, wind, and rain
affect the occurrence and duration of peak flows. Summer cloud.bursts,

usually on the lower mountain slopes, occasionally produce high flows but
seldom do any damage because of their short d.uration.

Historical Floods

In 1900 discharge records were started on Ashley Creek near Vernal
a'bove the confluence with Dry Fork. This record continued until 1904 when
it was discontinued. In 1912 and 1915 partial records were kept during
the winter season, although no records of flood flows were obtained. A
record was started again in 1915 which has "been continuous since -bhen

except for short periods.

A gage -was esta'blished below the confluence with Dry Fork at the "Sign
of the Maine" in June 1959. A continuous record is available since that
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time. Peak flow for the period of record occurred on July 21, 1945, with
a maximum discharge of 2,650 second-feet.

The peak flood at the gage near Vernal occurred in May 1921, the max-
imum instantaneous flow reaching 2,051 second-feet on May 29. I't was con-

eluded from newspaper clippings and. discussion with old-time residents
that this was the maximum flood, since 1890. A flood of considerable mag"
nitude occurred 'between i860 and 1890 which caused, the AshLey Creek chan-
nel to change its location for a distance of 8 miles. Data from which
estimates of the magnitude of this flood, could be made are lacking. It
was believed by one of the old-time residents that the old. diversion for
the central canal was a contri'buting cause of the stream changing its

channel. Ashley Creek has remained in this new channel except for minor

changes since then.

Flood. Damage.s

Past flood, damages have consisted. of the courple-be channel changes

that occurred In the l880's and damages to canals and, diversion structures,
roads and "bridges, land adjacent to the channel, improvements such as

fences and farm liuildings. Using these past damages as a basis and con-

sidering new improvements and. increased values, the average annual future
flood, damage on Asbley Creek is estimated as follows:

Average annual

damage
Canals and diversion structures

Boads and bridges
Land adjacent to channel,

Shifting of channel
Total , 9,550

Amortized at 5 percent over 50 years, this damage would. amount; to $245,000.

Flood Control Measures

To provide complete flood protection on Ashley Creek in the Vernal
unit it would be necessary to provide a feeder canal of sufficient capa-

city to carry the maximum probable flood flow in excess of the safe carry-

ing capacity of Ashley Creek and to have sufficient capacity in Stanaker
Reservoir to hold the volume of water during the maximum flood in excess

of the volume that could "be safely "by-passed. "by Ashley Creek.

In determining the safe carrying capacity of Ashley Creek, cross-

sections were taken at critical sections along the channel through the
flood danger area. From these the slope and the average minimum cross -

sectional area were determined. Fi:©m observation it was found, that the
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predominant size of rock in the streambed. is about 2 inches in diameter.

An average velocity of approrlmately 6 feet per second is required -bo move
material of this size. It was therefore concluded that if the average vel-
ocity is below this amount aggrada-bion of the channel would cease and the
possiMlity of the stream changing courses would be eliminated.. To main-
-fcain the velocity below 6 feet per second the flow should not exceed 700
second-feet. However, peaks of short duration (less than 12 hours) in

excess of 700 second-feet were considered allowable. It is noted from the

hydro graph of the 1921 flood at "Sign of the Maine" that all peaks above
2,700 second.-feet are less than 12 hours in duration. It was therefore
assumed bhab the channel would carry these peaks in excess of the 700
second-feet withou-fc damage. The required. feeder canal capacity to carry
the flow between these limits is then 2,000 second-feet. A reservoir capac-

ity of 68,000 acre-feet would be required to hold. the excess flow of the
1921 flood.

Regulation Costs

To provide regulation for floods in -the Vernal unit plan would require
increasing the capacity of the feeder canal from 400 -fco 2,000 second.-feet

and. the capacity of the reservoir from 57,000 to 68,000 acre-feet. The
spillway and. the wasteway canal f3"om Stanaker Reservoir would also have to

~be enlarged to carry an additional 1,600 second-feet. Rough comparative
cost estimates showed, that these add.itional features would cost approxi-

mately $5,100,000 based on 1956 prices. The estimated "benefits over 50
years as outlined above totaled. $245,000. Because of this great excess In
costs over benefits detailed studies were not made and flood control works

were excluded, from the unit plan.

U. S. Army Cores of Engineers^ Report

A summary of the Corps Report which is included in the Definite Plan
Report is as follows:

"Floods on Ashley Creek damage irrigation structures, roads,

and. bridges, and erode farmlancls for a'boufc 8 miles in tbe Central
Part of the valley. About 2,700 acres of farmland are affected.
However, most of the project lands are free from any flood menace.
Present flood, damage has been estimated t»y the Bureau of Reclama-

tion at $9,500 aa.nually. 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., there-
fore, that the construction of flood, control features as part of

the Vernal Unit is infeasible."
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Inflow Design Flood for Stanaker Dam Site

An inflow cLesiga flood study has been made on the Stanaker Draw drain-
age area for the Stanaker Dam site "by the Denver Project Investigations
Division in June 1956. The inflow design flood derived In this study has
a peak of 10,500 second-feet and an l8-hour volume of 2,170 acre-feet, as

shown in figure 7.

Diversion requirement hydrographs having a recurrence interval of
once in 5, 10, and 25 years, are presented, graphically in Figure 8 which
have the following characteristics:

Frequency in Peak discharge Volume (12-hour)
years cfs " acre-feet
-y - — fj^QQ — YO
10 1,500 250
25 2,250 400

Flood Frequency Study Ft. Thorriburgh Diversion Dam

A flood frequency study to detenaine the peak flow at the Ft. Thorn-
burgh diversion dam site was made in July 1950 and. reviewed in November
1955. This study recommended a design peak of 5,400 cfs.
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