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| SUPPLIES & RNQUIREMENTS
i : above

BEAR LAKE
May 8, 1953

At the last meeting of the Bear Riwver Compact Commission, Jan. 9, 1953, the

Engineering Committee was assigned a more detailed and complete study on upstream

storage than had previously been made,

In general the scope of the study was to include the follow:.ng-

1. Tabulate irrigated acreage.by source of water supply, and e
: Mas it ,»/,;/// il B oserr s - f,"‘
1iste{} by sections on a Stafe Line basis. j,y/:” // RN j L

2. Compute supplemental requirements, by State Section, based
on previocus consumptive use studies and extended to include
all tributaries., This would be shown as a supplemental

supply required at the head of each section to fill headgate

s ‘
& requirements within the section.

7 54 ' 3. Study the limitations on potential storage to satisfy the above

5 42 1 °  requirements by reason of storable supplies and/or available 4 at! J
//,zf’ ”’,ct/

5(7 e

v P

f or ﬁf

Fork s an estlmated reduction in diversions resulting from 6;,&0* sy

7 he Y 14

Compact regulation, based on the sliding-scale division in ¢ £’ g(, f"‘f.
(7]

reservoir sites. 7 z

L. Include in the study of supplemental requirements on Snrlths 79

- | s
SAR | 20",
- ‘the Cent.ral Division which was suggested by the Idaho Com-( = 4°
./5 - /(Zc/g cela sl 5
missioner at the January 9th meeting. Yl ce
rd - &
‘g" | 5. Include in this study all irrigated acreage above Stewart Dam.
wnde ! . Teble I summarizes the findings of this study relative to Acreages and fon”
| et
2 Requirements, It was found in practically all areas having a supplemental re- j al? 'hm
i 3
Pre

Jouirement that storable supplies a.nd available sites were adequate to meet the

&
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A8 between Wyoming and Utah the é‘.‘ollowing table summarizes the division of

and requirement datas

Percent Percent

Acreage of Total Requirement of To%al
58,738 L3 21,680 64%

yoming 65,301 ‘ _53% 14,000 ﬂ .
Total 12u;039 " 1008 38,680 100%

This study with one exception is based on existing conditions of regulation
each Stqte; and betwoen States? The exception is Smiths Fork in the Central
n, In this section it was spec‘f_ically requested that estimated effects
wo proposals of Compact regulation be applied to the requirement studies.
ain Stem requirement data in the Upper Division ere essentially as given in
#19, “Supplemental Storage Req\i.rements above Bear I.ake;" which did not

to account possible effects of ‘Dompact regulation.

pporting data for Table I is Jescribed in the detailed text and graphically
shown on Plates 1 to Zorwhich follow.'l




Chapman Cansl land in Utsh,

B

Excludes Acreage recelving Bupplmt;l s
Does not include reservoir losses, '

i Headgate Total H ate Supplemental Supply
Area by State Section or source In-‘;l.gated Requirement Requirement” R ent,
of Water Supply  Aéreage (Ac.-f%. per Acre) v (Acre-feet) (3) (Acre-feet)
Utzh. | Tdaho | Utsh ming| Idaho |Utah ming Idaho| Utah Wyoming|Idaho
- - QF 1 (@) [ [ () [ [ | (@ [ »]a) | an | (2
MAIN STEM BEAR RIVER e | |
Swmit County, Utah 217 2.0 430 ) 0
Hi1l4ard Flats, Wyoming - 136900 4 2.1 %5900 0
State Iine to Myers Narrows 6368 _ 2.1 1% 466-1 0
Myers Narrows to Utsh Line 17,889/15,439 2.0 | 2.5 15,800 38,600 0 | 4,500
Rich County, Utah (cxep/ Chyemas). . |35.137 2.7 94,900 < 19.000 - | -
- ~ ¥ 7 = AT ,- 75 7 6,&3/,,
s e A : xﬁ’:&?ﬁu i .
¥ - 'l,rE""s? &Z@?" T %
MI11 Creek m o8 pr39 344 1,900 "’2.1 21
Sulptmr Creek K5 R 2N . 2,0
Wahsatch Creek Drainage 4/ q:. bwé, | 1,270 2.5 |
Saleratus Creek Drainage 2o sook | 2,550 2.7 _
_Woodruff Creek Drainage judi. beek. | §,800| 2,7 15,700 | 2,300 ~
___B_;Lc‘reek Drainage auc. bené | 2,525 2,7 6,800 2,900|~
Randolph Creek Drainage 4j«si dock | 959 2.7 2,600 400 ]
| Otter Creek Drainage  sefusii. bect [P1,360! 2,7 3,700 o_|— B
| Six-Mile Creek Drainage Aius:-bwé. ‘.-1.17:, , 2.7 1,300 0 | ~
__mmmm_gﬁa%gﬁﬂ | 2,907 | 2.7 7,800 | 1,800 |
_Miso, Tributeries - Mdr, ﬁordq;; z’, 586| - Y 1,600 | 530
Smiths Fork snd Subletto res . | 45 |1,961| 3,0 35,900 ol .
Thomas Fork Drainage /i, o5l p 37 ﬂé 1"‘ ' 10,800 3.0 32,404 9,%99
Total 58,738 @%555 2L, 680 1%,000] 9,100

= AFFERre Crior plos HO aeres 1F Lo whir ke
. i’rom Bear Ri?erﬁ/’“‘& e/ be /ai(:// 04;/ Ot ,ﬁ///{ifv’ "/

,/'



MAIN STEM

Summit County, Utah

'I‘wo canals divert water from Main Stem headwaters for use in Utah, The
Hovarka, diverting from BEast Fork; has a proposed adjudication to supply 217

acres. Not limited in time of application by supplies, it's average diversion
SIS 3 m R Gl Specer — 1§5¢ 3.7
ifor three years exceeded 5.0 acre—feet per acre. Consequently, there would be

ino indication of a supplemental requirement. The Wright-Transmountain Canal was ‘//f
designed to supplement Yellow Creek water Lor 193 acres in Utah and 70 acres in \ his
/a/ tM(

Wyoming, To the best of our knowledge, canal losses and other factors have pre- \

,..,s W

fo.
{

'vented the use of any Bear River water on these lands, Therefore, for purposey fw

'of this study, this acreage is being included under Yellow Creek Drainage.
| Hilliard:F lats
 Lands irrigated from Bear Rw:r on Hilliard Flate receive their supplies Jihic Lk
‘:x through four canals; three diverting above and one diverting below the Utah- I////'""{ w Site

? 2 Lﬁﬂn
Wyoming State Line the%;ter diverted in these canals is used on Hillia.rdﬁ’”/
) ’ e OF Latmew ofiies A Lo Sfor . Akcefﬁdﬂ @oadad)
| Flats, Their total supply wo d be.the sun of the flow in the Hilliard East . Fork

/D/d.f At Frene AFL/ Creel v JErR )
Ca‘gal and the flow %e Be River near Utah-Wyoming State Line gaging station.

2 Serte repul o //%»mﬂ)
The distribut of ;@remant ig/somewhat different from other Upper

Lo Ny be G geandii fo e

* Wyoming lands due to the a.rge amount of pasture irrigat.ed roughout the aeason.
Accordingly, an average diversion pa.tt.em ;- based on past diversions, was computed
and plotted to equal 2,1 acre-feet per acre total headgate requirement. (Based

- on previous headgate requiranfe&n%'siotdiea).' Plates 1 and 2 show a comparison of

: this reguirement with actual diversions and supplies for 1944 and 1946. In 1946
supplies fall below the requirement. curve for a few weeks. However, in comparing
this curve with actual diversions ~£or both _years, it appears that the requirement ﬁ d

y 4"/ st Errer brcawse oF ANY/ Cres A cdablory?
. 1s greater than need be. This is probé{ly due to the fact that return flows from

water applied do not enter above the point of measurement of any lower diversions,

=3
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} and consequently, ths recquirement at the polint of diversion from Bear River would

ve less than at the farm headgates. The headgate requirement curve is actually a ;j; Jiide
{ supply requirement curve. Supplies for July and August for the remaining years ' ’a/b
o of available record (1942-1952), were roughly checked against this requirement

§and for the most part exceeded it. Based on available records, therefore, Hil-

L

- I
‘ﬁuam Flats would need no supplemental storage water.) 7. .q J» Ssapes rf 4, " , /"75/0

A State Iine to Myers Narrows EA‘“// hawe meladed efFeits o G’"'M '9)

In Report #19, it was oomputed that 2.3 acre-feet per acre is the average

* “}headgate reqtii:_c;em_mt for delivery of a full water supply between May 1 and July 15
“ ‘R 4n the Upper Wyoming Section. It was assumed that the average above Myex('s Narrows
“iwould be less, and below Myers.Narrows would be more than this amount. It was
" estimated that 2.5 acre-feet ﬁer acre would be a logical requirement from Myers

g Narrows to Woodruff Narrows, Consecuently, 2.1 acre-feet per acre is estimated

o i s yES T Lorel
% for the land above Myers Narrows. The. resulting headgate requirement is 12;800

. /5, _

- acre-feet, 197,2:_2 S vervded si2 7§53 (7;0/914 7‘o N2 00le r /nc/)f’/ =

/0, 79D ' ' MBEY (e ths) ‘s
Plates 3 and 4 show a graphical analysis o supplie/ and requirements for /- |

‘el this section for 1944 end 1946. The requirement distribution is assumed to be

re nded ming Section in Report #19. The main source of Vo

supply for these lands is Bear River where it crosses the State Line, minus the

‘ f‘ d;zg_rs in the Bear Canal which 1rr1gates illiard lands,] Some additional

+4 supply, which has not been measured, enters the lower part of this section from

R Mill Creek., For 1944 and 1946 there would be no supplemental storage requirement,

’ even without considering return flow and natural gain in the sectioﬁ. On the

basis of available supply records at the Utah-Wyoming State Line (1943-1952), 1944

s" and 1946 represent about 90% of the 10-year average (June - Sept). The supply

. # during July, 19L6 is among the lowest for the 10-year period. Though an accurate
Jecamse of records on Scay Castal—

total supply can be computed for onlyaﬁ'ife/ ars, it is reasonsble to assume that

B there would have been no supplemental storage requirement for the past 10 years.




v

Myers Narrows to Utah line

In Report #19, dated Aug. 9, 1951, a comprehen31ve study of supplemental
“ pequirements was made for this section of the Main Stem, excluding Chapman Canal
lands. An examination of these anmial requirements indlcate that with about 4,500
" acre-feet supplemental supply, shortages w;uia‘gécur in three years of the 25-year
: perlod. This appears to be a reasonable requirement based on allowable frequency
! of shortages. This figure includes benefits from estimated return flows within
4he section, but does not allow for evaporation losses. . |
Irrigated lands under the Chapman Canal and Neponset reservoir, totalling
-V?,889 acres, receive their supply from Bear River through the Chapman Canal (stor-
% age and direct flow) and from Saleratus drainage. A portion of the latter supply

4 in early spring is avallable for storage in Neponset reservoir. The headgate re- c"’%]

fur?%
%Tu%/’

Q ‘measured at the head. Consequently, the supply requirement would be less than the C“

quirement here, as on Hilliard Flats, is actually a supply recuirement since it is

‘:facomputed headgate requirement in the Woodruff area. If this requireément is es- e
i . :

»iitimated at 2,0 acre-feet per acre, the total requirement would approximate 16,000 ;w~9j
- acre-feet, Distribution throughout the irrigation season can be regulated by the

“A*;:existing reservoir, Diversion from Bear River since 1945 varies from about 10,000

‘ ,cs‘;;lrz:——./jzfja
4 to 13,000 acre-feet annually. This is supplemented by runoff from adjacent Basins

; whose annual contribution to reservoir storage is not known. On a basis of avail-
‘i able data it is doubtful that there exists a supplemental need on present irrigated

acreage, -

A reservoif}site on Sulphur Creek (Hilliard site) would supply needs from
Mwers Narrows té the Utah State Line. Supplies for this site were investigated
in Report #18 and found to be sufficient in all years of record to satisfy this
requirement.

Rich County, Utah and Wyoming State Line to Cokeville

In Report #19, supplemental storage requirements were computed for the section
-5-
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£rom Woodruff Narrows to Cckeville, involving approxdimately 45,000 acres. For a
25-year period (1924-48), this requirement varied between 3,000 and 44,000 acre-
feet annually (excluding two dry years). ‘If the requirements were filled to the
extent of about 25;000 asre-feet annually, there would have occurred 4 years of
sizable shortages in the 25-year period. This frequency of shortage is compa.rablgev -
to the analysis on Upper Wyoming requirements.@'//'ar/ J//f’) 352 ;5” +72

On an acreage division, Utah's share of this requirement would be f?)iooo,

éq::__er-_(f'eet and the Wyoming requirement would be 6,000 dcre-feet. This could be an

unreliable method of division, however, due to location within the section of

diversions, natural ga.ins and return flows. The total ajgl;gge requirement for

; 19hh, 1946, 1947 and 19h8 is about 56% of the 25-year requirement of 25,000 acre-

. feet. Using this correlation, an approximate 25-year requirement can be deter-

mined for Wyoming acreage. Flows passing the Randolph gaging station (established

- 1944) comprise most of the supply to diversions in Wyoming, while the flow in the
© B. Q. West Side Canal at Kennedy Ranch supplies about 2,150 acres in Utah and 1,880

acres in Wyoming. Based on the headgate requirement and pattern of distribution

reoommended in Report #19, Plates 5 and 6 indicate an average supp'lementa.l require-

- ment of 3,300 acre-feet for Wyoming lands for the four years. JIf this repfesents

56% of the long-time requirement, the latter would equal about 6,000 acre-feet,
and would verify the division made on an acreage basis. .

The Woodruff Na'!.:rows reservoir sité could provide supplemental supplies for
’Rich County, Utah end Wyoming State Line to Cokeville; Supplies were also investi-
gated in Report #18 for this site. The 25-year average storable flow (Oct. 1 -
hpr. LO) fi _a}ni above Woodruff Narrows was 47,500 acre-feet. Four years of the
192)-18 period were below 3();6%021‘&?;:. Considering any holdover storage,
supplies would in most years, adequately meet the supplemental needs for this area
after deducting storage requirements at the Hilliard site and other upstream tri-
butaries (Yellow Creek and Sulphur Creek). A

-6



Cokeville to Border (Main Stem)

This section consists of the land irrigated from the Garrett Canal to the
; J. R, Richards Canal, excluding acreage in Idaho under the Cook Canal. Supply
; consists; mainly, of Smiths Fork flow to Bear River plus the flow passing Bear
| River above Sublette Creek gaging station. Only short-time records are available
on supplies. However, in Report #19, it is noted that in the Woodruff-Randolph
arga; 1946 and 1948 supplies are below the 25-year mean. Storage requirements

1 for these years were above average and were exceeded in only five other years, 2. ]

Plate 7 shows the 1946 and 1948 \_Epzirﬁsae'graphs the 1944-48 average diversions

bascd o wpcveal el r3iom fb
and an average diversion requirement for 2.8 acre-feet per acre (estimated from

Report #19). It is rather evident that, except perhaps in extremely dry years,

there would be no supplemental storage reoguirement in this section.

Border to Stewart Dam
For years of available diversion records, supplies during the 1947 and 1950
. irrigation season were comparatively large and probably adequate enough to use as
a diversion distribution pattern for this section. Plate 8 shows the headgate re-
: quirement hydrograph based on this distribution pattern and made to equal 3.0 acre-
feet per acre (estimated from previous studies). The actual diversions in these
two years equalled about 3.2 acre-feet per acre (includlng Cook Canal to Idaho).
e Bonter f THos £ A Croh Frons Hulro. f2e
§222}§§§¢for 1946 and 1948 are shown to be above the requirement curve throughout
the year. They represent about the lowest available supplies since the dry year
 of 1940, An examination of years prior to 19h0; in the 25-year period, indicates
that if the four or f%ggrdrigr years are excluded, supplies are sufficient to fill
requirements; especially; considering the benefits of return flows and of increased
VB“PPIie§ due ?o Compact regulation. It may be noted that in Report #8, dated
June 15, 1949, supplemental requirements were determined under two different plans
of delivery in Upper Idaho for 1944, 1946 and 1947. This study also indicated

that there would have been no supplemental need. Consequently, it may be reasonaly

-17-




conoluded that, except for about five dry years in the 25-year period, there would
 have been no supplemental storage requirement,
TRIBUTARIES

{ Ysllow Creek Drainage

Supply records are available for 1944, 1945 and 1950~52 on Yellow Creek.
Diversion r ecords were collected only in 1944 and 1945. Hydrographs for the
latter two years are shown on Plate 9. The Headgate Requirement graph 1s based on
gtudiés in Report #19 and is equal to 2.5 acre-feet per acre. During June and July,
apparently all available water is diverted. The relatively large area between
diversiohs and suppllies during this period would represent usable gain and retnrn
flow in the section. ‘

The following table summarizes requirement data for years of record:
. \

, Supplemental Usable Gain Supplemental
Year Headgate Requirement During Period Supply Requirement
1944 420 ac. ft. 185 ac. ft. 235 ac. ft. .
1945 1,200 | 680 520

. J/""ﬁ 154
1950 00 7" 200 est. 100
- 3 s Mk &
1951 0\ i ‘“‘;g; o F7 390 est. 350
gy 7
1952 - - 380){.'“( t@(\“’"r 210 est. . 140
Average 270 ac. ft.

: Irrigation season flows in the Upper Bear River for the above years are about
double the 25-year méan (1924~-48). It is ?stimated éhaﬁ a 25-year requirement
would be about 500 acre-feet.

Two available sites on Yellow Creek have been studied for relatively large
amounts of storage by diversion from Bear River. Yellow Creek supplies, however,
would be adequate to meet the supplemental requirement for these lands.

Mill Creek Drainage

- Plates 10 and 11 show Mill Creck hydrographs for 1944 and 1945. Plotted

are Sﬁpplies,.Diversions and an estimated Headgate Requirement based on studies

. - 2



i1 Roport #19. I% is apparent that thers woull be no supplemental reguirem=nt ih
1944 and 1945. The hydrographs indicate a relatively high benefit from return
flows. Supplies would appear to be adequate, even in below-average years. Records
corresponding to approximate supplies above diversions are also available in 1950,

1951 and 1952. An examination of these supplies substantiate the findings in

1944, and 1945. L R

PR

-M%kﬁu“ sy Sulphur Creek Drainageﬂ”_,ﬂfﬁn;mffgig

1;}igated from Willow Creek and about
éﬁiilcres from Sulphur Creek, Plate 12 shows hydrographs covering available data
on Willow Creek. Based on a pattern of diversions similar to Hilliard Flats, this
area in 1944 and 1945 would have needed about 750 acre-feet. A rational analysis
on lands irrigated from Sulphur Creek proper cannot be made since some of the land
receives water from both Bear River and Sulphur Creek. There would also be indeter-
minate supply gains from return flows & Bear River Canals. It appears reasonable
to conclude, based on Hilllard Flat studies, thaﬁythere woﬁld be no supplemental

| storage requirement on this land.

One or two small reservoir sites are available on Willow Creek. Though

A8 records on supplies are available only during the irrigation season, it is estimat-
‘_‘ed that supplies are adequate and potential storage space available to meet the
supplemental requirement.

Wahsatch Creek Drainage

'Practically no information is available on supplieé for Wahsatch Creek lands,
which, according to proposed adjgdication records, total 1,270 acres. An exisbing
rese?VUir (Crane) has a capacity of about 700 acre-feet. Lacking further informa-
tion, it is assumed that there would be no additicnal storage requirement,

Saleratus Creek Drainzze

According to recent State surveys for adjudication purposes, rights are
Proposed for about 2,550 acres under Saleratus Creek and it's tributaries. This

-G



excludes 1and receiving Bear River or Woodruff Creck water. Abcut 1,800 zeres ace
14 sted under Saleratus and the remaining acreage under Home Canyon and other t‘i—
butaries. This acreage is considerably in excess of acrsage shown on available

| 1and Use Maps (800 acres), which do not, however, extend over about 600 acres of

the upper land which is listed for adjudication, A field examination of this land

indicates that it 1s largely sub-irrigated pasture.

The only available data on eupplies consists of a few miscellaneous measure~
ments made during the irrigation season in l9hh and 1945, These indicate that the
supply from Saleratus, Home and Meacham Creeks, varies from sbout 4 cfs in May to
practically O im August. According to local sources, in average years after drying
up in the fall there is no flow until the spring flush; which is usually of short

duration. Though there is undoubtedly a large eupplemental requirement on this

acreage, ‘the available suppliee for storage are relatively minor, This is especial-~

ly true in view of the fact thet much of the contributing drainage area is below
e:d.sting or potential reservoir sites. It is difficult to eetimate, without sup-
porting data the averaéetavaileble storable flowe. There are several existing
servoirs with a total capacity of ebout 500 aore-feet on Saleratus Creek. It is
ubtful that much, if any, additional water is available for etorage.

As time did not permit a detailed examination of irrigated acreage, the re-
ts of the edjudication survey are being used., It is questionable, however, if
re than perhaps half of this amount should be classified as irrigated acreage
en compared witn classification of similar lande in other:seotions;

Since there is a question on acreage and'euopli rather than requirement is
bhe SOVerning factor on this drainage no attempt has been made to estimate a sup-

1ementa1 requirement

Wbodruff Creek Drainage

v

The distribution of headgate requirement on Wbodruff Creek would be somewhat
‘fferent than the recommended requirement in Reoort #19 for 1ands served under a

-10-
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woodrufr “I.flr_crcpm" t‘es's;*roir. Diversicn reaosds vere .cgllea’ce-q-unl'y in 394_4 2l 1945,
supplies were not sufﬁcient in either year to definé a refjudrerent dietrdbhution
pattern. However, in 1952 supply records were cbtained, measuring the natural
supplies, plus releases from the newly constructed reservoir. Though diversion
records were not obtained, the seasonal supply, supplemented by storage, apparently
was adequate according to reports from local water officials. There was some hold-
?% over in reservoir contents last fall. An approximate pattern of headgate require-

% ment can be determined from the supply hydrograph in 1952, knowing the period of
storage draft from a study of Bivoa Cweek flows, (Supply equals Woodruff Creek

plus Birch Creek). The requiremenf. graph based bn this pattern was made to equal

2.7 acre-feet per acre. Plates 13 and 1k show 1944 and 1945 hydrographs and the

supply graph for 1952. Assuming all available water was diverted in 1944 and

1945, the difference between supplies and diversions would represent the usable

‘gain and return flow. Apperently, less than half results from return flows since
—_— Y o e s e e . . R

points of diversion are such that ‘g'r»}.lx_about 25% of the diversions can contribute

: r@\ulin flows beneficial to lower diversions. Supply records on Woodruff Creek

“proper (South Fork) are available for 1938, 1940-1943. Adjusting this supply for

Birch Creek contribution makes possible the use of supply records for 10 years.
8 period includes some very poor and some very good water years. Supplies were
lotted for only 1944, 1945 and 1952; however, requirements were computed in a like

amer for of,her years using estimated gain and return flows for the period of

" storage need,

11~
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The following table summarizes supvlenenial regairsments after adiusting Sor

the newly constructed reservoir:

Supplemental Usable Supvlemental Additional
Headgate Requirement Return Flow Storage Provided Storage Requi.rement
1938 5,800 ac. ft. 1,500 ac. ft. 2,500 ac. ft. 1;900 ac, ft.
910 12,700 : 2,900 2,500 7,300
1941 103600 \ 1,900 \ 2,500 6,200
92 8,300 N 1,700 1 2,500 4,100
. 1943 4,400 U§ 900, © 2,500 1,000
1M 5,300 ¢ 600 2,50 2,200
945 3,700 3§ 850 . . 2,50 350
1950 1,400 S)V‘% 500 | 2,500 0
1951 3,100 X 00 " 2,50 0
1952 900 O 900 | 0 0
Average - 5,600 2;300

Two sites have been investigated on Woodruff Creek for various amounts up

to 10,000 acre-feet. Average runoff (14 years) from Oct. 1 to Apr. 30, is about

6,000 acre-feet, This would adequately supply the Woodruff Creek supplemental

‘r‘equirement in each of the 14 years.

Big Creek Drainape

Plate 15 shows Supply and Diversiondata for 1944 and 1945. ILocation of
vVersions with respect to most of the irrigated acreage would indicate practically
bene{'it from return flows between the upper and lower diversions, There is,
ever, a relative}.y large natural gain in this reach of the section. From a
dy of the‘hydrographs in these two years it appears that all available water
"diverted, with the diversions averaging about 124% of the supplies. Since

urn flows contribute relatively little to this gain, it probably would vary

-12w

88 been included in the total acreage and supplemental requirement under Big Cieek.

-13-

s
o L PR 3 Y Zast/ A
Sl et il Ve S Y A JW/M l'//a ,:/ = 2o,

Pt aiel s £ L7



snelysis, it may ve estimeted ob 700 acre-feet annually. Records of svpply ars
availstle for 10 years (1039-45, 1950-52). There is an extreme variation in sup

plies during this period, ranging from less than SOO_acre-feet to 15,000 acre-fest
in the May - September period. The following summary is based on the 1944-L5 cor-

relation of supplies with diversions using a headgate requirement of 2,7 acre-feet

per acre (6,800 acre-feet).

Supply Needed

Total Supply Beneficial for Headgate Supplemental Supply

Year May -~ Sept. Supply Requirement # Requirement
1939 2;180 sc.ft. 2,180 ac.ft. 6,100 ac.ft. 3,920 ac.ft.
19,0 480 e o 6,100 5,640
1941 540 | 540 6,100 5,560
1942 600 . 6% 6,100 5,420
1963 1 4,99 K 4,990 6,100 1,110
1944 2,540 2f5h0 6?100 3?560
1085 2,81 2,670 6,100, ;30
1950 14,940 6,100 6,100 0 ,
1951 13,090 6,100 6,100 0
1952 15,500 6,100 6,100 0

' C ro o L D , -
*// ;ij‘ : 47: ‘:‘;‘; #o# i/ ’/ 2°  Average 220,9%8

>~

#* Headgate requirement adjusted for gain,

» One site has been investigated for capacities from l 000 to 3 600 acre-foet,
23 Average runoff (15 years) from Oct. 1 to Apr. 30 is about 4,400 acre-feet. This
1 would meet supplemental needs fully in 11 of the 15-year period (1938-52).

Randolph Creek Drainage

In the Utah proposed determination of Water rights, there are listed $39
acres irrigated exclusively from Randolph or Little Creek and it's tributaries.

8 excludes acreage receiving water from both Big and Randolph Crecks, whicn
A;'been included in the total acreage and supplemental requirement under Big Creek.
-13-
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An existing reservoir, acity A1y acre-feet, serves land above, Uy wrohirea,
and approxdmately LOD acres helow the reservoir. Diversion records are av:ilable
below the reservoir for 1G4} and 19L5, but are not available for land above the
reservoir. Records of supplies entering the reservoir have been obtained since
1950. No records have been collected on suﬁplies above all diversions, but in
194} this was estimated to be about 1,100 acre-feet; based on one or two miscel-
laneous measurcments.
Based on 2.7 acre-feet per acre, the lower land would require about 1,100
acre-feet annually. In 1944 and 1945, diversions below the reservoir averaged
1,400 acre-feet annually. Since 1950 supplies entering the reservoir, plus exist-
ing storage would also adequately meet this requirement. It would appear that
existing supplies would usually be adequate for the lower iand if the acreage re-
ceiving part supply from Big Creek is. excluded, _ 5§CL
' Based on the same duty of water, land above the reservoir would require about\wgiﬁwfl
1,500 acre-feet annually. Upper users report a definite shortage in most years. W
Based on interviews with upper users and the meager data available; an estimate of |
400 acre-feet supplemental supply requirement is being made.,
The existing reservoir on Randolph Creek could be enlarged to meet supple-

mental requirements above by further exchange storage. O0Off-season supplies are

not known but, undoubtedly, would be sufficient to meet the estimated requirement.

Otter Creek Drainage

According to recent surveys made in connection with proposed adjudicatiors,
1,378 acres are irrigated’excluéively from Otter Creek. In addition, approvimaisly
1,350 acres below the Randolph-Woodruff Canal receive water from Ctter Creek and
Bear River. The latter acreage has, in past storage requirement‘studies, been in-
cluded with land irrigated from Bear River. Therefore, the supplemental require-
ment computed ﬁigﬁ the Lower Utah Section in Report #19 ard listed vnder Main Stem
land in this report, applies in part to this lowsr acreage., Since segregation S

<14~ Jh oA
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cannot be made and to avoid duplication, only that land above the Rancolph-Wondm<{.
Canal, comprising 1,378 acres, is listed herein as Otter Creek land.

As indicated on Plate 16; Otter Creek flow is well sustained with small
seasonal variation. In general, supplies from May to September can all be con-
sidered beneficial with no excessive peak flows which cannot be beneficially divert-

ed. .
A gaging station, situated below about half of the diversions, was in opera-

tion from 1939 to 1945. Diversion records were collected in 1944 and 1945 and

records of supplies above diversions are available since 1950. A study of individ- )
_ o

ual diversions in 1944 and 1945 indicates that fairly adecuate supplies were avail- ﬁf?ﬁ;

Ay
able for upper users. In 1944 and 1945 the three upper users irrigating about 1,125, .~

acres diverted an average of 2,73 acre-feet per acre. These years were about normal

for the 1939-45 perlod of record on Otter Creek. Magnitude of flow passing the
gaging station varied relatively little in the six-year period. It is known_thay

lower supplies are generally iradequate for lands situated below the Randolph- prﬂffgéziﬁ<

—— ——— S
P

O 597 —F
,75/,’)?/ el

_Woodruff Canal which have been included with Bear River acreage, and for whichi;, :7 -

R
~A
2 —

Thorm k361 = 2.3¢

- supplies camot be ascertained,

It appears reasonable to conclude that present irrigated land above the
Randolph-Woodruff Canel is adequately supplied (2.7 acre-fest per acre) from Otter

M e =

Creek in most years, However, there may be a distribution problem among the upper

users.
' Six-Mile Creek Drainage

Utah proposed adjudication records list L7, acres irrigated from Six-Mile -
Creek. Supply records aré not available., A reservoir of approximately 500 acre-
feet capacity now exists above 376 irrigated acres. Appa?ently, additional sup-
plémental requirements on this drainage, if any, would be minor and for purposes

of this study are assumed to be negligible.




Duin Crack Dreinege

3§Supply and diversion data are very meager on Twin Creek with practiczlly no

;qumhs above Sage. The Wyoming book of adjudicaticns lisis 2,290 acres below

wﬁ«-wh-ﬂﬁ_&-mw" R - o

i%ﬁéaéand 2,472 acres above, including all tributaries, or a total of 4,762 acres.

o

er, much of the adjudicated land was abandoned many years ago. To arrive at
e reliable acreage, the P.M.A. and S.C.S. offices at Kemmerer were consulted
b field investigation made with available land use maps. Most of the users on
Creek were consulted with respect to irrigated acreage, supplies, and supple-
1 needs, Based on land use maps, adjudicated water right listing and field
thation, there are about %iggglacres of irrigated land below Sage, and 1,100

above Sage. Headgate requirement for this drainage is estimated at 2.7 acre-

for the 1,800 acres below Sage. Type of crops would indicate a seasonal
jbution pattern similar to Smiths Fork. The fcliowing table, based on the
4y distribution pattern of Smiths Fork and a requirement of 2.7 acre-feet per

summarizes the supplemental supply needed in each year of the 10-year period

s cordg 1924-3"'52' S@-c o fe

Supplemental Requirement173poobk PR Supplemental Requirement
Year acre-feet Year acre-feet

s 1943 2,470 1948 1,740

ER LI 1,85 1949 1,960
1045 2,220 1950 0
RT3 2,160 1951 1;260
1947 950 1952 ' Y

Average _1?a60 o
- Above Sage there are about 300 acres irrigated on Rock Cr;ek, principal tri-

1A



There are about 260 acres being irrigzted on South Fork of Twin Creek. Of
8, 115 acres are now adequately supplied from existing storage aggregating 250

‘}‘ re-feet., A supplemental supply of one acre-foot per acre is estimated for re-

emental supply.

/Hoo
The total annual supply requirement for Twin Creek would be about 209 acre-

dgbct, Sites and supplies are adequate on Rock Creek and at smaller sites on the

i

i Bbuth side tributaries to fill this requirement.

Miscellaneous Tributaries - Twin Creek to Eorder

Approximately 590 acres are irrigated from Antelope, Leeds, Birch and Chalk
eeks, Exdsting storage capacity for this acreage totals 159 acre-feet. The

fllowing table summarizes estimates and availsble data:

v Irrig., Average irrig. Existing Total Requirement  Suppl.
Stream Acreage season flow Storage Cap. Supply (2.7 a.f./ac) Req't,

telope 20 est, 230 est. 2 a.f. 232 a.f. 215 a.f. 0 a.f.

Jpeds 100 est. 240 30 270 270 0

204, 300 97 397 550 153
»alk 202 135 30 165 545 380
| Total 586 905 . 159 1;062; 1,580 533

Data is not available relative to available sites and supplies to satisfy
i e:supplemental requirement on Chalk Creek. The existing reservoir is in a

atively steep canyon, If economic aspects are not considered, it is estimated

hat the supplemental requirements could be filled on these tributaries.
i

Smiths Fork
Plates 17 and 18 show a graphical picture of supplies, diversions and re-

g“!uirements for the Smiths Fork drainage as defined in the tentative Draft.

-17-



Studies in Report #19 would indicate that aboutcg;g acre-feet per acre
should be an adequate headgate requirement, The averaée distribution of diver-
sions under this requirement is based on actual diversion patterns for l9hh; l9h6;
1947 and 1948 (supplies apparently were adequate), On Plate 17 is shown the four-
year average supply above diversions plotted on 10-day mean flows, Average diver-
sions (actual) are likewise plotted. It is noted that the supply curve stays well
above the Headgate Requirement curve throughout the season for these four years.
Comparison with available records (1942-52) at Smiths Fork near Bor&er gaging
station would indicate that this supply curve is about 90% of the ll-year normal,

In studying the probable effects of Compact regulation on Smiths Fork it
is noted that of the years of available diversion records (1944-48), 1948 diver-
sions would have been reduced by the greatest amount under a Compact. Accordingly;

‘Plate 18 has been prepared to show the effect of regulation on 1948 diversions
under the present Draft division of 43% - 57%, and also under the proposed sliding
sgilé;gég;§;gn suggested at the last Commission meeting, A maximum diversion rate
of 1 cfs per 50 acres is shown being applicable when thé\flow at Border drops below
OO cfs. It is apparent from these graphs that even quer Compact regulation and
without considering the benefit of return flows, there w&uld be no need for sup-
plemental storage in these yeafs.

Since the Average Supply curve, consisting of the flows in Smiths Fork near
A Border, Howland, Grade, Pine, Spring and Sublette Creeks remains aboﬁe the require-~
ment curve it would not be necessary to compute usable return flows and natural
gein in the section. However, a rather detailed analysis of this gain was made
from available data. Results would indicate that probably half the applied water

returns to the system,

e

From available information it can be reasonably concluded that, excepting
unusually dry years, Smiths Fork would not have a supplemental need for storage on
present irrigated acreage.

-18-
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Thomas Fork Drainaze

There are approximately 10,800 acres irrigated from Thomas Fork. Results of
studies in Report #19 and other consumptive use studies would indicate an average
headgate requirement of about 3.0 acre~feet per acre for this land. The total
seasonal requirement, then, would be 32,400 acre-feet. Plates 19 and 20 show Supply

and Diversion records for 1944 and 1945. Diversions in these two years egualled

1.3 and 2.4 acre-feet per acre respectively.

Fairly accurate corputations of supplies can be made for the 13-year period,

1940-1952, The following table summarizes beneficial supplies and supplemental re-

quirements for this period. Total sujpplies were reduced, usually in May, by the

amount that could not be beneficially diverted, and the remainder classified as
beneficial supply. (‘54.521 o Lpper Lt el eHern of Spesions iy W’ﬁfwo j “ A—)

Beneficial A Est, Usable gai Supplemental Supply
Year Supply (iMay - Sept) and return flow Roqui.rement
. " 72 7l Mg-57t g
1960 5,200 ac. Tt. 2,000 ac. fi. 25,200 ac. ft.
1941 14,300 5,000 13,100
1952 13,900 5,000 13,500
1943 19,100 5,000 8,300
19L4 16,900 ' 5,000 10,500
1945 26,600 5,000 800
1946 17,000 5,000 10,400
1947 23,000 5,000 4,400
1948 19,600 5,000 7,800
1949 17,600 5,000 9,800
1950 27,600 g 5,000 0
1951 21,800 — 2#,5%° 5,000 5,600
1952 18,400 . . 5,000 — 200

g et o100 -
% See. /MA’)W&.:/ /4/0“%' Average ,9,-1-

A reservoir site on Thomas Fork has been studied for capacities of 5,000 and

10,000 acre-feet, A 9,000 acre-foot reservoir would fill in 8 of the pest 12 yecws,
%é , ﬁad a 5,000 acre-foot reservoir would fill in all years.

~19-



v
o
/;M »
a7
Sl Foire @/ﬂe; ;47 EC s B NN AL L IR .:S'é’f/: .
. ARE P’  grres Fh 0w LS —— Fhro ?,o -

. // Hard LSl eme g i 279 é%/ 200 Frres
4‘4// 75;114/{ on Eerreaw &S Fppdards —

/2@//7 Ser e gmits  masy be yZ ﬁ” e soom /a(rm/],é;/

N rrons

,4%'/7( J/nm’/c.//rw.f Y N AL A

N —— B & - Zezm A= fos00
R A A add

— WM&Q&L Y — FZ2Scw

- ST L LSBT

 Brroan Svadies 235 S ZZ. . P e Y S

e Dapirease s lefer 477? @i b feble o ffarg_}ec+, B2, PO Y

S oo —<

N/ R T e S e i - i/
-~
/ - :\ 7 /7, ~
A o = I/ ¥ B o SYED
/ G
- o — . N



QTTEF_CEEEK (Feport # 27)

There

W

re a few qualifications in the findings of this Fnreineerine
Committee re=rort which I thin should be well uncderstood before a quick
Judgment is made of the conclusions relzstive to Otter Creek lands,

(1) The zcreape below the Randolph - Woodruff cznsl, for which
there are supplemental reichts, had been included in an esrlier study with
other Bear Fiver lend which could be served by a Woodruff Narrows reser-
voir. This acreage, therefore, was not included in the Otter Creek study.

() Suprlies, Mev - September, in 19LL md 1945 check closely the
mean supnlies measured, 1G50 - 56, and averesges zbout 4,000 acre-feet
above all diversions during this reriod. Allowing nc credit whatever for
return flows of water 2rrlied in the unrer vert of the area, this supply
would still allow 2.9 acre-feet per acre on 1,378 scres listed in the pro-
rosed adjudication above the Randolnh - Woodruff canal.

(3) Diversion records in 1944 and 19.5 indicated that 3.0 acre-feet
per acre was applied to zcreage on Otter Creek above the Randolph -
Woodruff cznal,

(L) A headrpate requirement of about 2.7 zcre-feet rer acre has been
used for this section of Utah &s a basis for comnuting supplemental water
recuirements. The Bureau of Reclamation in thelr present study in connec-
tisn with the Woodruff Farrows reservoir s using 2.62 acre-feet per scre.

1944 £11 Canals (acre-feet)

HMav June July fug, Sert.

1,000 959 799 757 765



Generat

Former Buresu studies show diversion requipement of 2,6 af/zc at Woodruff,

o

May 25 - Zernt, 10 (Lowry—Johnson).

Ferort # 19 shows headgate recuirement of 2.7 af/sc.

Present Bureszu studies for nroject use 2.63 af/sc.

Heddrate efficiency coefficient = consumrtive use = about 50%.
water arprlied

May 1-Julv 15 period of demand in Utah Section (rernort # 19).

Possibility of some exchanre storage with Urrver Wyoming in connection with

Frencis-Lee snd Bear River canzls. (rare 13, revort 26, about 2,000 ac. ft.)
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