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,f:r*~;{':~. '
SUPPLIES & REQUIREMENTS

above
BEAR LAKE

Hay B, 1953

At the last meeting of the Bear RiYer 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 vlaS to include the following:

1. Tabulate irrigated acreage';,by source of water" supply, and "'.'

listefl by sections on a s~¥n_e b8.~is. ;2::/;j'.~~:;"::~i~;~- ")~~",-
2. Compute supplemental requirements, by State Section, based

on previous 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

requirements within the section.

Study the limitations on potential storage to satisfy the abo~e

requirements by reason of storable supplies and/or available . AI-tll,t.J
.J';h.t r ',4~ !-.c...--

reservoir sites. ,;2 ~ . ~fv-

Include in the study of supplemental requirements on Smiths pI) ~'O"IIf~;Juf)11J'
~ <'r"P(f' f?

I~ I' o~ ~

Fork, an estimated reduction in diversions resulting from ~{ft"t ~j.vry' ~
1./' 'J"r

Compact regulation, based on the sliding-scale diviSionojin 1~~:~'3(, /:~.
~ ~-

the Central Division which was suggested by the Idaho Com- A:.;.'J ~(;.7/,.:"

missioner at the January 9th meeting. :' ~." {{.'J ~ ,
c

5. Include in this study all irrigated acreage above Stewart Dam.

-I;

in Table I.

Table I summarizes the findings of this study relative to Acreages and ' ,frot '

J
f~l(/ /4>

equirements. ~ was found in practically all areas having a supplemental re-.. jIJI"'''~.
J}ylI; ,.43

~rement that storable supplies' and available sites were adequate to mee~e

It was not necessary, therefore, to include a summary of limit~

.~:
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s between Ylyoming and Utah the following table summari zes the division of

Perce!1.t Percent
Acr'9age of Tr)t3.1 R~q;llrem0~t of Iro~.4.

5B,738 47% 249 680 64%

65,301 53% ll",OOO 36%--
Total 124,039 100% 38,680 100%

This study with one exception i~ based on existing conditions of regulation

each S~te, and. betwoen states.' The exception is Smiths Fork in the Central

section it was 5pe~fically requested that estimated effects

we proposals of Compact regulation be applied to the requirement studies.

n Stem requirement data in the Upper Division are essentially as given in

#19, II Supplemental Storage Req"-rements above Bear Lake, II which did not

to account possible effects of ~ompact regulation.

pporting data for Table I is cfescribed in the detailed text and graphically

•shown on Plate! 1 to 20, which follow.'

\

•
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r:as-r~·¥sj·tt55 ;;;;l.::;.§bi/_~~~ 'jft...t".."....".;-.~;. :y~~:;:~~7;· h:~~,.~.. ~~;.~=~,,=-~~;:<,
J i I I I,

Area by' state Section or source
of Water Supply-

dY..-1 (2) n~)l("k)I (S)---,(6fI(7)l (8) I (9) 1{1O) I (11) I (12)

8lmJ:D1t County. utah I, 217
KAIN STEM BEAR RIm

7.:;".-

2.0 430 o
Hilliard Flats. WJom1n.g [.' .. 1-l.b?~I .. - 1'12.1 r -- -r -_:~~~m I I ,0
state Line to Kvers NarX'QW8 I I~r· -- r - -,. 2.1 r I ~ . Ilf.iJO ~ I I 0

~rt5 Narrows to Utah Line ~ f~~7~[15.439L ~L2.0 I 2.5 I 115,000 /38,600 I I 0 I 4,500

-

Rich County•. Utah (e,rcep I ah~.I'1H4" I· . t~S'i1137i I I 2.7 I I 194.900 I . I 119.060 I
, ./ , •./ 1b °l/J Vi

J:, I

*.~J;': ~~

p.;;.~~...~-*~~t;~~~~~;;;;.~:;,,;~:.. .......;"~'--",.~.:~:::'~/~'-({"
"':,"1 . ~:- ......

--.; ' .. '~' ~~.
. i ,". 421J "\ "

,lG.UCntIIC.> 0
_. Creek Dra1ruute \ 2.0 750

Wahsatch Creek Drainage 4flua/C' ;~L I 1.2701 ..- I 1 2.5! I I 3,200 I I I 0
Saleratu8 Creek Dra1na e v lei,;"· p_l:. 2)2550 I

Woodruff C1'eek Dra1na«e ,4/;f,ldi 'c. .6~t>L 5..a:>O . '-.
Bi« Creek Dra1na.«e Ad""A,;'.. 66f>L l 2.5251 I .1 2..7 l __ .-' 1 6.000 I I I 2.900' ....

, . I'

yult-f[ Iv,r:/ /.'1,-:1//r p;,

#)/d'/,

- o -
e/!d(ud',i.. ~0I'.f. 2. 4001 :-: ~

201
2.7 0 l '-;-- r -. 1

~nn.....~!K......UI~~~~~~+:--~~+----I--:--'--+---l~-+----I------t- -,1:0001 1
;==-~:!.=.::F-~7+-'--~T--,-.. t-_~.....::.lL.L-+-_~__-+-...:::.L::'::":::'-+-_----l__-+-_~53~O+-~_~-'-;

o
3.0

Total 14 000

III ChaJ1D8ll canal 1.arl&-in Utah.';.,,'" '. ,.:~~;:·.i- ... ' ':#j£~,e4'r;-e f'"r/d,.~hf /40 dCN,S'

2 Excludes Acreage rece1-dnc...$Upp~,,.:tS~lth-om Bear River~.h.IU,«, h~1 ~ '. ,I ./ I
, Does not include reeervo1l" 1088.r:'··'''-,·')·<'}'''<> ".> ..{\' In'?,u (lra C'~."\



MAIN STEM
I, _

swmatt County, Utah

Two canals divert water from Main Stem headwaters for use in Utah. The

Hovarka, diverting from East Fork, has a proposed adjudication to supply 217

acres. Not limited in time of applicatiort by supplies, it's average diversion
._____'.--- /9S3 -.;z,.?:-:i~, /'~".rG-. - /f5L/-3.7

lfor three years exceeded 5.0 acre-feet per acre. Consequently, there would be

i no indication of a supplemental requirement. The Wright-Transmountain Canal was ,
M~/',,~,

I •

designed to supplement Yellow Creek water.for 193 acres in Utah "and 70 acres in \ ,f),;::-
. .. ,;. c::1A'-"~l ~~,( ,..-

Wyoming. To the best of our knowledge; canal losses and other factors have pre- II c.!,!-fu,. ' "
• : f;r;-.. /",

'vented the use of any Bear River water on these lands. Therefore, for purpose~ .d- 7- ?

lof this study, this acreage is being included under Yellow Creek Drainage•

•
Hilliard Flats--

Lands irrigated trom Bear River on Hilliard Flats receive their supplies 1/"-/' 1,tI"L
-' H,/ttQr .5Jk

t~.'. through tour Cans.l.~?rt~~ve and one diverting bel.ow the Utah-' ~~;;~~
FiWyoming state Line MOs of the',water diverted in these canals is ~sed on HilliardBI'l1'
i ' t!: ~,c La~"'~A- o/,~,.. ~d' b"!'h/-!- . bc0~ (i.""",,)
,i Flats. Their total supply ltlOtd be,tbe. SUJJl Gf the flow in the Hilliard East Fork

It "P/u.s//I"U/ j?.,~ U,.// (!,.~'- ,-;;He"') ~ ~

.:' Canal and the flow ~;t,e Be River.n..ear Utah-Wyoming State Line gagiflg station,
.- e::,0~~ /~phz~~4#~;"',.r... A')

The distribut of r~rement is'lsomewhat <d'ift'erent from other Upper

l 'Voming lands due to the~": :.:x,~/'~r·~stj;;"i~igated~roughout the season.

Acoordingly, an average diversion pattern,. based on past diversions, W9.S computed

and plotted to equal 2.1 acre-feet per acre total headgate requirement. (Based

on previous headgate requir~'s~~dies).' Plates 1 and 2 show a comparison of

, this requirement with actual diversions and· supplies for 1944 and 1946. In 1946

eupplies fall below the requirem.eIllt Cur:ve for a few weeks. However, in comparing

thi~ curve with actual eli~i,~ms :~ror: both. years ~ it appears that. the requirement tIro, "
.b-1!u/!r /# ~rrlr ~JC'~.e t9-/ Mill (?"-€.R£ a/a~.~f""

is greatel:'than ne.ed.1:>~. This is' :probalSly due to the fact that return flows from ..

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

-3-0



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

#et2~n'nJ /ess t:Va,k;-- C7/r/r;'t/ or ~/~",,r~d //£~ /J C7C~

7//' 'er! t7 'iMo.u.-r'(! dJ'" 14 /l~,,(/
and con:3equently, th~ requirement at the point of diversion from Bear River w::>u.ld

SU- .
be less than at the farm. headgate~. The headgate requirement curve is actually a 71'b 51~

supply requirement curve. Supp~es for July and August for the remaining years f~

" of available record (1942-1952), were roughly checke~ against this requirement

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

. . 11< : - ! ..:; ,:,
liard Flats would need no supplemental storage water. t!/~",- r'Q' <1/- S~~i:' r,j ~-;;(:'v'.~~: li.;·~·_<, /. /

StateLine to M.yers Narrows kj,,~/d haAJ(. m&~"e.' e,c!t"'f.r , f (1/ffpM ftJ)

~/· ..
J. headgate requi~ement for delivery of a full water supply between May 1 and July 15

'.' J in the Upper Wyoming Section. It was assumed that the average above Myers Narrows .
A.oC..<.'

). 'WOuld be less, and below Myers ..Narrows would be IOOre. than this amount. It was

estimated that 2.5 acre-feet per acre would be a logical requirement from MYers

.... ;./.:

Narrows to Woodruff Narrows. Consequently, 2.1 acre-feet per acre ie estimated l .

. 1£' z> (J () (' "'_'':< -
for the land above Myers Narrows. The ,resulting h~eadgate requirement is l:2-;-SOO

/s,,~(jo /. L_/' .c- /.,,- '..L. ~ ~ • (\j-1/, ' ..
acre-feet.I9;:c..<Lo 0'"v,",,;-eq "on "~..,,,~ (~"4;P~t:. TIlI,-,-n r /,-IC':./ :J ...

/0/ 7-fF"O I , If !!is~ '(3 Y>t ,..,., I h.: 1 , I ' /

Plates 3 and 4 show a graphical analysis ot-sUPPli~ and requirements for v
/'

this section for 1944 and 1946. The requirement distribution i8 assumed to b,e

l .if.1i
{ Ia.s...recommended tor the UPl>er Wypmi ng Section in Report #19. The main source of

~pply for these lands is Bear R!.ver where it crosses t~e State Line, minus the

, ~ve.rsi.otLi.n the Bea~A1 lihigh irrigates Jl.!lliard.. landsJ. Some additional

.,' supply, which has not been measured, enters the lower part of this section from

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

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

. basis of available supply records at the Utah-v!yoming state Line (1943-1952), 1944

j' and 1946 represent about 9(J/, of the la-year average (June - Sept). The supply

during July, 1946 is aoong the lowest .(or the la-year period. Though an accurate
. ". ./""" I' j".L C(J.ob(. $( c>f" r#-c"Y"~.s. 0"'- lJe<tf a"....,~

total' supply can be oomputed for only~s, it is reasonable to assume that

there ,«>uld have been no supplemental storage requirement for the past 10 years.



• J' .••

M,yers Narrows to Utah Line. .

In Report #19, dated Aug. 9, 1951, a comprehensive study of supplemental

requirement!5 was made for this section of the Main stem, excluding Chapman Canal

lands. An examination of these annual requirements indicate that with about 4,500
" (y'/,~---;:;.~_/ '~_J /;,/' "" .:;" ".' _·,·~·$.r;~

acre-feet supplemental supply, shortages would occur in three years of the 25-year

period. This appears to be a reasonable requirement based on allowable frequency

.l of shortages. This figure includes benefits from estimated return flows within

!the eection, but does mt allow for evaporation losses.

Irrigated lands under t he Chapman Canal and Neponset reservoir, totalling

c.!'-' ,SS9 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

• ~ .early sprin~ is available for storage in Neponset reservoir. The headgate re- 10"~
• quir...ent here, as on Hilliard Flats, is actually a supply requir...ent sinca it 1:J~:2
(j'measured at the head. Consequently, the supply requirement would be less than the (;" ':

1 ~:

~ ,

1'~ computed headgate requirement in the Woodruff area. It this requi-rement ises-p ,
~,.';.

'ftimated at 2.0 acre-feet per acre, the total requirement would approximate 16,000 "_C~
~,

acre-feet. Distribution throUghout the irrigation season can be regulated by the

existing reservoir. Dive.rsion from Bear River since 1945 varies from about 10,000
. /5"S-crt1 -/yS3

to 13,000 acre-feet annually. This is supplemented. by runoff from adjaoent Basins

whose annual contribution to reservoir storage is not knoWn. On a basis of avail

able data it is doubtful that there exists a supplemental need on present irrigated
::::..- .-

acreage•.
,

A reservoil' site on Sulphur Creek (Hilliard site) would supply needs from

Myers Narrows 'bo the utah State Line. Supplies for this site were investigated

in Report #lS 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 oomputed for the section

-5-



u
from Woodruff Narrows to Cokeville, involving approximately 45,000 acres. For a

25-year period (1924-4$), this requirement varied between 3,000 and 44,000 acre

teet annually (excluding two dry years). If the requirements were filled to the

extent of about 25 ,000 a~re-feet annually, there would have occurred 4 years ot
$

\~ sizable shortages in the 25-year period. This frequency of shortage is comparabl~ _/

i, to the analysis on Upper Wyoming requirements. 1/1/14/'/ e:5/ Ie) J.5IJ~ 1- ~S. l7/ ~1trO
Q.n an acreage division l Utah t s __~har~ .~f'~thil:L~e.m,tj.rement woul~~ f{ooo.,

~~1
~c~f..eet an~j:.ht!_Wromin~L!8g.uir:~ent_'W'()~l:C! b~ Q.,ooo a.e!,-e_":,%~e~. This could be an

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

diversions, natural gains and return nows. The total average requirement tor-t '
1944, 1949_,l94'7.-Bll(L194$ is about $6% of the 25-year requirement of 25,000 acre-

\.. -.-~.. , - "'- ~ ..• -. '. .
I

>~

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

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

,·t 1944) comprise most of the supply to diversions in Wyoming, while the now in the

..{ B. Q. West Sid.e Canal at. Kennedy Ranch supplies about 2,150 acres in Utah and 1,800

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

,
recommended in Report #19, Plates 5 and 6 indicate an average supplemental require-

ment ot 3,300 acre-feet tor Wyoming lands tor the four years. ,It this represents

; 56% of the long-time requirement, the latter would equal about 6,000 acre-feet,

I
1

and would verify the division made on an acreage basis.

The Woodruff Narrows reservoir site could provide supplemental supplies for

Rich County, Utah and Wyoming state Line to Cokeville~ S'J.pplies were also investi

gat~d in Report #1$ for this site. T~_25-Y~a.r~v~:rag~stgralliflow(Q-,~~... L

Apr. 30) at and above Woodruff Narrows was 47,500 acre-feet. Four years of the
--------·-------£7~1I?~- ... --------

1924-4$ period were below 30,000 acre-feet. Considering any holdover storage,

supplies 'WOuld in JOOst yea:s, adequately meet the oupplemental needs for this area

after deducting storage requireme...'1ts at the Hilliard site and other upstream tri

butaries (Yellow Creek and Sulphur Creek).

-6-
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This section consists of the l&nd 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

area, 1946 and 1948 supplies are below the 25-year mean. Storage requirements

tor these years were above average and were exceeded in only five oi(,her years.
- -.610' 0":1 ;> / ,g.:S ,Cot. f ~)6L ~.....e::::= 1') )aJiu

Plate 7 shows the 1946 and 1948 ~~graphs, the 1944~4S average diversions
bel.'::' Ca' " ..... cpc rt«~ d,;"~;V" ~~

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 reQUirement in this section.

~de:' to Stewart Dam

For years of available diversion records, supplies during the 1947 and 1950

': --- irrigation season \Ere 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-

,:-< - teet per acre (estimated from previous studies). The actual diversions in these

two years equalled about 3.2 acre-feet per acre (including Cook Canal to Idaho).
~$",~". f- ri",s,l':"k. -I- eoL ft...,.. #~ro. ~,....

Supplie¥tor 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

at 1940. An examination of years prior to 1940, in the 25-year period, indicates

that if the f.Qur or five drier years are excluded, supplies are sufficient to fill--

ff~), /

reqUirements; especially, considering the benefits of return flows and of increased

supplies due to Compact regulation. It may be noted that in Report #8, dated
,

June 15, 1949, supplemental requirements were determined under two different plans

·ot delivery in Upper Idaho for 1944, 1946 and 1947. This ~tudy also indicated

that there w:>uld have been no supplemental need. Consequently, it may be reasonably
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conoluded that, axo. for about five dry yea'.'! in the 25-year period, there would

have been no Bupp1ement,a1 storage rcquirerr..ent.

TRIBUTARIm3

Ya1low Creek Drainage

supply records are available for 1944, 1945 and 1950-52 on Yellow Creek.

Diversion reoords were colleoted only in 1944 and 1945. Hydrographs for the

latter two years are shown on Plate 9. The Headgate Requirement graph is based on

studies in Report #19 and is equal to 2.5 aore-feet per acre. During June end Jul1,

apparently all available water is diverted. The relatively large area between

diversions and supplies during this period would represent usable gain and return

flow in the s eotion.

The following table swmnarizee reqUirement data tor years ot reoords
\

SUpplemental
~eadgate Requirement!.ear

1944

1945

195q

1951

1952 _.-_.-

420 ac. ft •.

Usable Gain
DuriN; Period

IS5 ao. ft.

600

200 est.

390 est.

240 est.

Average

Suppl'em.ental
Supply Requ1.rement

235 ac. ft.

520

100

350

140

270 ao. ft.

Irrigation season flows in the Upper Bear River for the above years are ab~ut

double the 25-year mean (1924-4S). It is estimated that a 25-year requirement

would be about 500 acre-teet.

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 lends.

Plates 10 and 11 show Mill Creel:: hj't1rog'l:"ap!1s for 1944 and 1945. Plotted

at"e Sttpplies, Diversions and an est.imated Headgate Requirement based on studies

-~-



1944 and 1945.

It is a.ppa.r'3!lt that t.here WI.,ul'~ bE' no suppl~mental requirenlE'nt in

The hydrographs L'1dicate a relntively high benefit from r et'l.:rn

1944 and 1945.

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

. ) ""~ () '.~
• J. .l...i ,.. c

. /CU'" i{.i~i,J Sulphur Creek D~~~na_&1/ul;."f!n'."

;rhis section comPrises about @§97acre~ irrigated from Willow Creek and about

(6Oo~cres from SUlphur Creek. ptate 12 shows hydrographs covering available data

on Willow Creek. Based on a pattern ofdiversions similar to Hilliard Flats, this

are~ 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 or the land

reoeives water from both Bear River and Sulphur Creek. There l«>uld also be indeter

minate supply gains rrom return nows d Bear River Canals•.It appears reasonable

to conclude, based on Hilliard Flat studies, that there would be no supplemental

storage requirement· on this land.

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

, reoords on supplies are available only during the irrigation season, it is estimat

ed that supplies are adequate and potential storage spaoe available to meet the

supplemental reQUirement.

Wahs!ich Creek Drainage

Practically no information is available on supplies for Wahsatch Cre~,k lands,

Which, according to proposed adjudication records, total 1,270 acres. An exiEti~g

rese:VOir (Crane) has a capacity of about 700 acre-feet. lacking further informa

t:ton, it is assumed that there \\'Ould be no additional storage requ:Lrement.

According to recent state sl1:,veys for adjudication pu!'pofles, rights are

proPOsed for about 2,550 acres under Saleratus Creek and it's tributaries. This

-9-



~;xclt\dQs l:'lnJ r~ceiving Bear River or hTooJ.rtl::f Creck water. Abcut l~aoO ac!'cs a:~

listed under Saleratus and the remaining acreage under Home Canyon and other tri-

butaries. This acreage is considerably in excess of acreage shown on available

Land Use Maps (sao acres), which do not, however, extend over about 600 acres of

the upper land which is listed for adjudication. A field ex8mination of this land

indicates that it is largely sub-irrigated pasture.

The oniy available data on Bupplies consists of a few miscellaneous measure

ments made during the irrigation e eaeon in 1944 and 1945. These indicate that the

supply from Sal:eratus, Home and Meacham Creeks, varies from about 4 ets in May to

praotical1y 0 in 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 supplemental requiremet;lt on this. ---- . -'--'-'-'----
•...; '-! acreage,' the available supplies for storage are relatively minor. This is especial-

h -.-.-.-,.--

" .~,." 17 true' in view' of the fact that much of the contributing' drainage area is below
'. " ~~. I 1 .' , ;. I..:~"'.:. ;. :;-' . . 1 . \ .

. '\." existing or potential reservoir sites. Ii ie' diffiCult to estimate, without sup-
.,;,1.:, \~: I,. '. :.t~::lr'··'~I~~':·,' 'I. :~I ,~ ..' ,.' ... ~ ...

porting data, the average available storable nowts. There are several existing

senoirs with a total capacity of ~~ut ';00' aere':feet on s~ierat\is Creek. It is

ubttul that much, it any, additional water is' av~iable'fo;'eiorEige.
. .',

As time did not pe.rmit a. d~ai1edexamination of irrigated acreage, the re-

ts of the adjudication survey are being used. It is questionable, however, if

re than perhaps half of this amount should be classified as irrigated acreage

en Compared with classification of similar lands in other sections.

Since there is a question on acreage ,and' supply rather than requirement is

he governing factor on t his drainage I no attempt has been made to estimate a sup-
.. .

lementa1 requirement.'

Woodruff' Creek Drainage
f

The distribution of head~~te requirement'oriWoodruff Creek would be somewhat

. tferent than the recommended requirement in Report #19 for'lands served under a

-10-



... , ... _."'l ~ ~I' 1·.. ···· ... ···,.., ~ ..~- <}.~~ •.'. '"': ~'..4.. " "f', .~.........,,, "

~Itpplies ''lere nnt ~lff1.cim't in either ye:'l!' -en define a r~remp..nt diptI':Pmt."\.on

p!lttern. How-ever, in 1952 supply records were obtained, measuring the natural

supplies, plus releases from the nelll'ly constructed reservoir. Though eliversion

reoords were not obtained, the seasonal supply, supplemented by storage, apparently

was adequate aocording to reports from local water officials. There was some hold-

over in reservoir contents last fall. An approximate pattern of headgate require

ment oan be determined from the supply hydrograph in 1952, mowing the period of

storage draft from a study of B~""M ~'eek flows. (Supply equals Woodruff Creek

plus Birch Creek). The requirement gTaph based 5n t.his pattern was made to equal

2.7 acre-feet per acre. Plates 13 and 14 show 1144 and 1945 hydrographs and the

supply graph for 1952. Assuming all available \-later was diverted in 1944 and
,

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

gain and return f low. Apparently, less than half results froIILreturnfiows since
~--_._._-----_.._.._-------

~t,~ of diversion are such that onl! about 25%~~.!!e diversion~ ...~~_ c~I!~F!~~e.
-~- •• - ._-~-_. _ .•• _. -._ ••,-~,- ••_~>••••_---.~----_.••. , •• _ .••• - . --._--.__ __.-..--

-f,i ~urn flows beneficial to lower diversioJ:)s. Supply records on Woodruff Creek
';,",\,:,_ •. ,~ ~_•• , __.~__ ._ ••• ,_~ ......_~,__, __... _._., •••~... " ••. , •. _ .•." ., .• _ .•• _ ••• 4 •• •..~~ . ,

",~roper (South Fork) are available for 1938, 1940-1943. Adjusting this supply for
~~.' ,

'''~roh Creek contribution makes possible the use of supply records for 10 years.

,!his 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

er for other years using estimated gain and return f lows for the period of

-11-



the newly constructed reservoir:

Supplemental Usable Sup~lemental Additional
Headgate Re~rement Return F;t.9!!..-.§t~S:.&~.E.~o·dded S~2T..§ge R~u.~e!!!..ent

1938

1940

1941

1942

. 1943

'1944

1945

1950

1951

1952

5,800 ac. ft.

12,700 ~,
~
t ..

10,600 ,~

8,300

4,400

5,300

3,700

1,400

3,100

1,400 ac. ft.
,

2,900

1,900 '

900-',

600

.J .1.'-

500 ,
\\,

700",' '
l,

900 ~ : }---

2~500 ac. ft.

2,500

2,500

2,500

2,500

2,500

2,500

2,500

2,500

o

1,900 ac. ft.

7,300

6,200

4,100

1,000

2,200

350

o

o

o

benefit from return flows between the upper and lower diversions. There is,

~J~....~qu1rement in each of the 14 years.
~:' .
'ti,,'
<"0';

2,;00

-12-

Big Creek D!'a:lne~

Average ' 5,600

r, a relatively large natural gain in this reach of the section. From a

". dy or the hydrographs in thes~ two years it appears that all available water

,,'diverted, with the diversions averaging about 124% of the supplies. Since
~~

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

a small amount with increased water application. For purposes of this

Plate 15 show:s Supply and Diversion data for 1944 and 1945. location of

:~:ve:'sions with respect to most of t.he irrigated acreage would indicate pra,ct.ically
:.

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

;'1,:"'"

~~s excludes acreage receiving water from bqth Big and RaLdolph Creeks, wh~,ch
t,o.- "

s been included in the total acreage and supplemental requirement under Big r.l'eek.

-13-



r

8ysilo'ble fOT 10 years (lCJ39-45, 1950-;2). There is an extreme variation~!.ll 5'.l;:

plies during this period, r~!ging from less than 500 acre-feet to 15,000 acre-fest

in the May - September period. The following summary is based on the 1944-45 cor

relation of supplies with diversions using a headgate requirement of 2.7 acre-feet

-13-

One site has been investigated for capacities from 1,000 to 3,600 acre-foet.

(., <-(',.., // ~c-J..

//}M,.-I,. / £ ,,-.,

s excludes acreage receiving water from bqth Big and Randolph Creeks, whj.cn

been included in the total acreage and supplemental requirement under Big r.l'e~k.

Average runoff (15 years) from Oot. 1 to Apr. 30 is about 4,400 acre-feet. Th~8

supplemental needs fully in 11 of the IS-year period (193S-52) ..

Randolph Cree.l{ Dr~~EaS!:.

In the Utah proposed determination of Water rights, there are listed 959

\~cres irrigated exclusively from Randolph or Little Creek al"ld it's tribut2.riea.

per acre (6,Soo acre-feet).

Supply Needed
Total Supply Beneficial for Headgate Supplemental Supply

Year May - Sept. Supply Requirement * Requirement

1939 2,100 ae.ft. 2,100 ac.ft. 6,100 ac.ft. 3,920 ac.ft.

1940 4(:JJ "l.' 460 6,100 5,640
'1 "

1941 540 , 540 6,100 '5,560

1942 680 600 6,100 5,420
I

' ~ I

1943 4,990 0' 4,990 6,100 1,110.
1944 2,540 2,540 6,100 3,560

1945 2,670, 2,670 6,100 3,430
. f , - 4(;;- ,

1950 14,940 6,100 6,100 0 /1

1951 13,090 6,100 6,100 0

1952 15,500 6,100 6,100 0
+19'53 7.1 ..ISO c;,., /6 Cl' u,/ /,-0 ,I!>

~ 0 -;/ G' ~ ," 0
z 0 ,,"0

/f"5jL - 4.1 () 4- 0
;' I Average 2,900

"* Headgate requirement adjusted for gain•.



land e.b~Ye j

and approxint1tely 400 acres helc'N t~e ~eservoi.r. Diver.sion records are a',,~il~bJr-

below the reset"J"oir for 1944 and 191;.5, but are not available for la'1d above the

reservoir. Records of supplies entering the reservoir have been obtained since

1950. No records have been collected on supplies above all diversions, but in

1944 this was estimated to be about 1,100 acre-feet, based on one or two miscel-

laneous measurements.

Based on 2.7 acre-feet per aere, 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 stor~ge would also adequately meet this requirement. It would appear that

existing supplies would usually be adequate for the lower land if the acreage re-

ceiving part Bupply from Big Creek is excluded. G~ 0
'I "' . • y"J

Based on the same duty of water, land above the reservoir would require about )VV~/t

1,500 acre-feet annually.!lPPer users report a definite shortage in most_ I:ears. J~

Based on interviet'lS "lith 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. Off-season supplies are

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

Otter C~k Drainage

According to recent surveys made in oonnectj.on with proposed adjud:Lca'tloT's,

1,}7B ~cres are irrigated "exclusively from Otter Creek. In addition, appro:'d.tl1-'l't~ly

1,350 acres below the Randolph-vloodruff Canal rec~ive water from otter Creek and

Bear River. The latter acreage has, in past storp.ge requirement studies, been in-

eluded with land irrigated from Bear River. Therefore, the supplementsJ. require

f~r·
ment computed~ the Lower Utah S'3ct5_on i.n R3port #19 and J_'lst.ed 'l·.nd~r MR.in st~m

l~.n.d in this report, applies in pa~ to this low~r Bcrea~. Since segregation T

-14-



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

cannot be made and to avoid duplication, only that land above the R8nQolph-W00d~~fL

Canal, comprising 1,378 acres, is listed herein as Otter C~eek 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 benefioial with no excessive peak flows l-Thich cannot be beneficially divert-

edt

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

~> .
I

ual diversions in 1944 and 1945 indicates that fairly adeQUate supplies were avail- Ft 1
.

l' -'t:·<>'.,
~ .. '- ."

a~~e for upper users. ~n 19E!,~rt.~J.945~l'l~_~h!'~~_~~users_j._~!g~tin~J~_~ut.-4l25~t";'

~cr.es diverted an...av.erage o..r~. 73 acre-feet per_~cre. 'fhese years were__~bout norma).----_._-_.--- '--

~_z: the 1939-45--p~r1.od..~f'1"~cor!i.9t:t gtter C~~e}c. Magnitude of now passing the

gaging station varied relatively little in the six-year period. ~t is known tha1?

lower supplies are generally il".adequate for lands situated below the Randolph- (' /c,<_b!:.
--, --'~~--'-"'_._----_._,----------_.__._-_._._._-_.------- --- -_ ..~-- 'f" "~r' ;,)/r:. f,q :JI? i - -./. -" .

Woodruff Canal which have heal'} included with 13e~_River acreage, and for whichl-J;d5~rJ70-;:,;'
.. " - ----------.. I~

!j!tor;1ae: 1:.3b 7- 1-.3<
~pplies cannot be ascertained.

' .....
It appears reasonabl~_~~.conclude that_present irrigated land a.~ve ~

- <

Randolph-WOodru~~anal__is adeauately supplied (2.7 acre-feet per acre) from Otter- - '---_.._-_.,-~--_. __._.. _-_._._-_.__ . ~-~-------- ,._----_... ----_._-------

Creek in most years.J However, there may be a distribution problem am:mg the upper

users.
Six-Mile Creek Dr.ainage

Utah proposed adjudication records list 474 acres irrigated from Six-Mile

Creek. Supply records are not available. A reservoir of approximately 500 acr'e-

feet capacity now exists above 376 irrigated acres. Apparently, additional sup-

plernental requirements on this drainage, if any, would be minor and for purpose~

of this study are assumed to be negligible.
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y distribution pattern of Smiths Fork and a requirement of 2.7 acre-feet per

.:i Supply and diversion data are very meager on Twin Creek \-lith prao::tically no

supplemental supply needed in each year of the IQ-year period

.5t:!-c. ~D k-
SUpplemental Requirement 71" ~;,q ~";f-' Supplemental Requirement

acre-feet Year acre-feet
•

Based on land use maps, adjudicated water right listing and field

1943-52.

Year

ation, there are about 1,800 acres of irrigated land below Sage, and 1,100
-.:.-- -'-.

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

er acre (from Report #19,) giving a total requirement of 7,800 acre-feet •

• ,rNG,~F1ows passing the Twin Creek gaging station are practically equivalent to the

for the 1,800 acres below Sage. Type of crops would indicate a seasonal

bution pattern similar to Smiths Fork. The following table, based on the

)
~~~s above Sage. The Wyoming book of adjudications lists 2,290 acres below

~~~;~d 2,472 acres above, including all tributaries, or a total of 4,762 acres.

~r. DDlch of the adjudicated land was abandoned many yeara ago. To arrive at
'(-:,-;.,.:::"~:

:~e reliable acreage, the P.M.A. and S.C.S. offices at Kenmerer were consulted
. ;~~-~!"~~:;~

',41• field investigation made with available land use maps. Most of the users on
i ..1 '"', ': '" ~ • "

;:-:'t~;t,;

. {; Creek were consulted with respect to irrigated acreage, Bupplies, and supple-

1,260

o
~ l~460/1

Above Sage there are about 300 acres irrigated on Rock Creek, principal tri-

'~y of r.rw.;-n Creek. During the irrigation season most of the now in 'l\dn Creek
'"t~- ,'~ ~l

,::~~;5?Pliea from Rock Creek. According to users, supplies are adequate except in
~_,t V~bl

,. 'rlme1y dry years.
11,..



If economic aspects are not considered, it is estimated

A supplemental supply of one acre-foot pe;r acre is estimated for re-

supply.

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

Irrlg. Average irrig. Existing Total Requirement Suppl.
Acreage season now Storap,e Cap. Supply (207 a.fo/ac) Reg't.

80 est. 230 est. 2 a.f. 232 a.f. 215 a.f. °a.f.

100 est. 240 30 270 270 0

204 300 97 397 550 153

202 135 30 165 545 380

586 905 159 1,064 1,580 533

Data is not available relative to available sites and supplies to satisfy

side tributaries to fill this requirement.

1900
The total annual supply requirement for Twin Creek would be about::eae acre-

Smiths Fork

-17-

There are about 260 acres being irrig~tE:d on South Fork of Twin Creek. Of

Miscellaneous Trib~taries - Twin Creek to Border

s, 115 acres are now adequately supplied from existing storage aggregating 250

e, supplemental requirement on Chalk Creek. The existing reservoir is in a

°ning South Fork land. Field exarnination and discussion with water users would

dicate that the remaining Twin Creek land may require about 200 acre-feet sup-

Approximately 590 acres are irrigated from Antelope, Leeds, Birch and Chalk

eeks. Existing storage capacity for this acreage totals 159 acre-feet. The

llowing table summarizes estimates and available data:

.latively steep canyon.
).r~j~.~

at the supplemental requirements could be filled on these tributaries.

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

lUirements for the Smi.ths Fork drainage as defined in the tentative Draft.



-,
Studies in Report #19 would indicate that about09 acre-feet per acre

should be an adequate headgate requirement. The average distribution of diver

sions under this re~rement is based on actual diversion patterns for 1944, 1946,

1947 and 1948 (supplies apparently were adequate). On Plate 17 is shown the four-

year average supply above diversions plotted on lO-day mean flows. Average diver

si(ms (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 Border gaging

station would indicate that this supply curve is about 90% ot 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..
scale 'division Buggested at the last Commission meeting. A~ diversion rate

of 1 cfs per 50 acres is shown being applicable when the flow at Border drops below

400 cfs. It is apparent from these graphs that even ~der Compact regulation and

without considering the benefit of return flows, there "IOuld be no need for sup

plemental storage in these years.

Since the Average Supply curve, consisting of the flows in smiths Fork near
.. .. .. ..

Border, Howland, Grade, Pine, Spring and Sublette Creeks remains above the require

ment curve it 'WOuld not be necessary to compute usable return flows and natural

gain in the section. However, a rather detailed analysis of this gain was made

from available data. Results w:>u1d indicate that probably half the applied water

returns to the system.

From available information it can be reasonably concluded that, excepting

unusually dry years, Smths Fork would not have a supplemental need for storage on

present irrigated acreage.
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ThoI"laS Fori<: D:':'a.ina~

There are approximately 10,800 acres irrigated from Thomas Fork. Results of

stud.tes in Report #19 and other constunpti·le use studies w:mld indicate an average

heacigate reClUi.rement 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 a!1d 1945. Diversions 1n these two years equalled

1.3 and 2.4 acre-feet per acre respectively.

Fairly aceurla-re OOltputations of supplies can be made for th!3 13-year period,
,.,!'

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

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

10,400

~,400
i

13,500

8,300

10,500

800

13,100

7,000

9,800

. 0

5,600

_.--4.9~,0.££
'9,100 -Average

been stUdied for capacities of 5,000 and

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5,000

5~OOO

-19-

13,90Q

19?100

16,900

26,6OQ

17,000

23,000

19,600,

17,600

27,600 '~

21 800 _J~/)fJD, ,

18,400.
---.- -/~: 5 ;' ( '. ,

j{ S~<- nc,4 r,/'."..s~·R~r--'
A reservoir site on Thomas Fork has

1943

19l!4

1945

1946

1947

1948

1949

1950

1951

1952

19/,,0

1941

1942

amount that could not be beneficially-diverted, and the remainder classified as

beneficial supply. (g"..#>d "x- /f'/£r 2;/a-t6/,#-#"rn.- "/ ~;"..SU>f.S .;~ q'/ylJo4e:f~t:i ,.-s)
Beneficial ;f Est" Usa~le gai.n-;K Supplemental Supply

Year St~pply (Hay - Sept) and ret,1.l""I1 flo..., Req:ti.rem.ent
--- fiW i'4~-Jt;d

. 5~200 ac. ft. 2~000 ac. ft~

1l~~300

10,000 acre-feet. A 9,000 acre-foot reservoir WOuld fill in 8 of the pest

:i" pnd a 5,000 acre-foot reservoir would fill in all years.
11)\--. -



/~~-r/- /4 rrt>

-~Ar ~",~/~
dch.~~ ·L?r'

ON ~;-<~

--~~,./.' 4~O~~?'re.s .

S-/-..~_d.4",.d, ...-

,At;; ,,-ritP

_L - /Z /Jt:p _

to - ~ ...~

.::2j£ / r-&'
- ../ ..._----_._._-_ .. _. . ..__........_---_._------_...._._.---

--.7'0~skt'~ &...fe4L:LL..-/k~_...../L..-:::-__#'~.st?7J ....-----.---

________ . . pi - __/£L..L tr1J __ a-'~~_:..c"cil",,-=-cnJ=-- __ . .

4. ~.d:"O ~_~~....J'

~~ .----=_.__ ._----------_._---_._..._-----_.

, "":.L"----- -----7;-r-b----~t2----

------LJv-¥~ S~';'.s. J-S:-£M.-------- ;91 1:.

.kc/:e4tS-< ,/~ a4t_tr,.. ~tt---JLI:f!:-!1.M~- .:?roJ~-"i----- ~~ .sOTJ~iJ

/h2'dll!! -~.

. '-;~.t-,~.

J 1/ 7;· .~

--:. / / -, J( .~ r:" ..

: I ~.' .-:'_

·1· ,~
.... -~

~. ,I

!'/'
I

// ...



"'I ~EK (l:: ,JI 27)OTTSF , ~r', J:ef'ort-

There are a fe"r qual i fications in ~,he finciil1p:s of this Enp-ineeri:1.r

Commi ttee r",,:,ort which I tl-]Ln', should be 1:!ell understood before a quick

,;udf!ment is 'nade of the conclusions re12tive to Otter Creek lands.

(1) The 2crpar:e below the Handolnh - \'Joodruff ciindl, for' which

there are surmlempntal reicrhts, had been i.ncluded in em ee,rlier stuoy with

other Be2r Eiver 12nc which could be served by a Woodruff Narrows reser-

voir. This acreage, therefore, was not included in the Otter Creek study.

(2) SUf'T'lies, EB~v - Serter:J.ber, in F?Ul end 191+5 check closely the

mean s uT't:'lie~3 measured, lC50 - 56, Cino 2ver2ges alnut 1+,000 acre-feet

a.bove all eliversi:'ms rh;.ri:lp this neriod. Al_lowing no creei t v-rhatever for

return flows of ".rater ?"'nlied in the unner nart of the area, this supnly

woule still allow 2.9 acre-feet ner acre on 1,378 acres listed in the pro-

nosed adjUdication above the Randolnh - Woodruff canal.

(3) Diversion records in 191+1+ and 19L5 indicated that 3.0 acre-feet

Del' acre was armlied to ('creape on Otter Creek above the Handolph -

Hoodruff cc:nal.

(1+) r\ headp-ate requirement of about 2.7 ccre-feet T'er acre has been

usee! for this section of Utah 8S a ba:cis for c8ffiT:uting supplemental water

reouj rements. The Bureau of ?ceclamatiorl ii1 their present study in connec-

tim ",'ith the "',ioodruff f'arrows reservnir- ~_s usinf' 2.63 acre-feet per e'cre.

191+l, ;'11 Cancll s (acre-feet)

.Jlgy June July AUF. Sert.

1,000 959 7q9 75 7 765



General-

Former Bureau studies shDw civersion requiremen.t of ;J.6 arlec at ldoodruff,

Fenort # 19 shows heac'rnte reouirement of ? 7 afhc.

Present oureE,u studies for nroject, use? 63 aflac.

Headf"ate efficiency coefficient = consumrtive use =about 50%.
water aC'l'lied

Hay l-,July 15 period of nemand in Utah Section (renort II 19).

Possibili t:v of some exchanp'e storare with Unt'er i'Iyoming in connection v·ri th

Francis-Lee ~nd Bear River canals. (rap"e 13, reDort '26, about 2,000 BC. ft.)
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