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f) 7 GENERAL

The d etermination of stream flow cepletions in the alluvium filled state

1
valley sections of the Bear Hiver Basin can be made by the inflow-outflow

method. The data available is best applicable to volumetrie determination on

a valley basis for the irrigation period kay 1 to September 30, With records
of water applled in irrigation and records of precipitation and temperature,
the.depletion data'can be extended into a study of consumptive uée which may
explain the seagonal variations in the stream flow depletions.

Although tﬁe:stream flow investigation in the Bear River Basin was not

organized along the lines of a consumptive use study, it is believed a reason-

able analysis can be mede on a valley basis, The short season water supply,
common each year in the upper sections of the basin, introduces. s variable

about which 11?#{?;19 known. Preliminary studies have indicﬁteézthét some

b

conéistent rel&tioﬁ$>may'exist between seasonal consumptive uég?_length of

£

irrigation period, water applied, and aveilable heat.

o

. The presentetion and discussion in this analysis probably.

Dogel

2lude the informé§ioh as it may have some value in the future ‘in connection
with the Bear Rifgfﬁwater problem.

(;?"Valley stream flow derletion" is defined as the amount of water that

of the valley or away from the particular land areas.

"Valley consumptive use" is the sum of the water absorbed by &nd trans-




As applied to this study, the valley stream flow depletion is comruted

as the difference between valley inflow, consisting of surface strezms enter-
ing t he valley, and valley outflow, consisting of surface streams !lowing out
of the valley. The valley consumptive use is the sum of the vslley stream

flow depletion and precipitation on tne surfacex In both of these determina-

tions groundwater inflow into and out of the valley areas, change in ground-
"water storage in the valley areas, and change in soil moisture and water of
saturation are not taken into account. These later items may cause pross
errore in final results, but since quantitztive information relative to them
have not been obtained, it is assumed they have minor effect and can be elimin-
ated. A subsequent discussion on some groundwater observations, which were
obtained, in some degree indicates the chiange in groundwster storazge may be
minor. Surface water and groundwater contributions from ungagec contributing
areas are ccnsidered to be minor due to the small runoff from such arecs as
compared to the total invclved, however, there may be some cxceptions for
which{adjuétments will need be made. |

-+ ... In the following precentation the valley areas are considered in down-
stream order and the data is presented in considerable detail to facilitate

‘additional study and analysis if such should be warranted.

™y
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P GROUNDWATER TABLE OBSERVATIONS IN THE UPPER BASIN

In the late summer of 1944 three lines of ground-water observation wells
were installed in the Upper Bear River Basin. Observations of the water table
were obtained in September 194/ and monthly during the irrigation season in 1945,
The object of these observations was to determine the variation in the water table
during the irrigation season and to establish whether or not the valley ground-
éy water is effluent to the river, Shown on Plates 1 to 3 are cross—sections of the

valley along the observation lines and ground-water levels at the time of observa-

5 hopgl

e

tion.

A-line Wells -~ Plate 1

e dage

location and deseription:- In north-half of sec. 35, T. 15 N., R, 120 W., 6th

iSN

Principal Merid;an three miles southeast of Evanston Wyoming. Seven wells, ex~
tending from the river in a aouthwest direction across the valley, in line with
the Millis gaging station and appm:d.mately perpendicular to ‘the valley axis, The

river is situated close to the hillégon the northeast side of the valley and the

southwest. extenslon ‘of the line reachqd to the toe of the foothills on the opposite

,side.

The top soil 4s clay-losm'd¥btaging sbout one and a half ‘fest in thickmess.

slow the clayhloam top goil is a;denee layer of clay one to three feet thick and

derlaying this, ‘{8 sand and coarse;gravel of unknown depth. A heavy willow
rowth extends for about‘SOO fegt along the well line from the bank of the river,
gyiand pasture lands occupy the rest of the valley width, Application of ir-
Heation waﬁer occurred principally during June and July and précticallj no water
{;&pplied after August lst.

,bﬂnAlzsis:- The depression in the water table near the river was probably

by consumptive use in the heavy willow growth, The borrow pit at the side



of the railroad tracks acted as a drain and carried more or less water throughout
the irrigation season. Although, water surface readings were not obtained on the

drain, it was reported to have been one to two feet higher in the drain than in

well A-5, located a few feet from the drain. It appears there might be a buried

channel which acts as an underground drain and the bed and sides of the drain have

R C

become sealed with silt, It would appear from the general flatness of the water

table there is considerable underground movement of water down the valley rather

e s i
o I s

than toward the river, The fall in the land and river surface is about 33 feet

per mile slong the axis of the valley. The small seasonal variation in water levels,

#
-

§
:@
i

most of whieh occur in tipght soils, indicate there would be only a relatively small

amount of water held in ground-water storage,

B-line Wells ~ Plate 2

Location and description:~ In close proximity to range line between T, 15 N.,
and 16 N., 6th Pringipie Meridian, four miles northwest of Evanston, Wyoming. Ten
wells eitending on an e#st—west line across the valley and in liné with the Bear

| River near Evanston# ﬂ}oming gaging station. The well line is aﬁﬁgakimately per
pendicular to the v;ii;y axis. The river is situated about in Eﬁéyééhter of the
valley. _Pasiure‘anéiﬁayulands cover the entire valley floor.
Oh;the east 8£aé‘bf the valley clay-loam t§p soil one toAfcniffeet thick
verlays ‘sand and gravél of unknown depth. On the west side of the river the clay-
; Oém top soil is ohe;to»two feet thick. Below the clay-loam on the west side is a
;Yer of yellow clay which apparently increases in thickness toward the west edge
r‘the'valley. ‘Sand and gravel of unknown depth underlays the clay and clay~-loam,
Anelyeisi- On the east side, the water table slopes toward the river and ap-
‘tly is mostly contained in the sand and grsvel zone. Irrigation in the summer
€8 the water table three to four feet. After irrigation ceases about August 1,

fluent flow to the river lowers the water table, This flow 1s probably quite




rapid, while the water table is high and since it is contained mostly in sand and

gravel, assists to sustain the river flow in the late summer.

On the west side of the river, the rround surface and water table slopes

sway from the river, The river apparently lcses water to the gfround-water table

at this point, It is very likely thzt the river at one time occupied a now buried

channel &t a lower elevation on the west side of the vsllev., This ancient channel

may have become filled with coarse, very permeable mzterial and now acts as an

underground drain with its water returning to the river at some yoint between this

] section and Woodruff Narrows.

There is alsc a possibility of 8 buried rermeable formstion underlaying the

hills on the west side of the valley into which this depressed water table may be

f?l. draining. However, to cdetermine what might be the cese, would require additional

observation wells north of the present valley cross-section.

The fall in the valley

lends and river surface is about 12 feet per mile along the valley axis and the
fall from the river to the lowest point on the east-west line is about 8 feet per
imile, which %ggs’some thought to the possibility of valley leakage, as this results
only a féﬁfé!oot head for underground f low down the vélley exis.,

Studie; §$de of the river reach betwéen the Bear River near Evanston and Bear
r neer Woodruff gaging stations indicate there is pragtically no gain or loss
the reach after application of water in'irrigation céases. This woild tend ﬁo
¢ out the'ﬁossibility of zny excessive valley leakage.

C~Line Wells -~ Plate 3

location and description:~ In north halves of Sections 26, 27, 28, and 29,

N., R. 7 E., Salt Lake Meridian and on an east-west line with the north edge

Mdolph, Utah, Twelve wells extend along this east-west line, eight being on

5t side of the river and four on the east side., The river flows in a northerly



< e A

direction about one-fourth of the valley width west of the east side of the valley,
The well line is closely perpendicular to the axis of the valley. Pasture and hay
lands cover practically the entire width of the vallev floor.

Clay-loam top soil of about 4-foot thickness overlays sand of unknown depth

scrose the entire valley wicth.

Analysis:- It is believed this cross-section fairly well represents the condi-
tions throughout the Woodruff-handolph valley. However, the seasonal range in water
levels on the west side in this line of wells mzy be influenced by underflow from
Fandolph Creek and leakage from the Randolph Creek heserveir. In the viecinity of

Woodruff, which is on the Woodruff Creek alluvizl fan, the m-terial underlaying the

top soil is coarser gravel and there is known to be considerabile, grester seasonal
range in wezter table than evidenced in t his line of water levels., The samne is
probably true along the valley sides in other parts of the vzlley.

The valler water table a5 evidenced by this line of observation wells is
tribgiary to the river, with a slope of about 15 feet per mile on the west cide
and-abdﬁt 5vfpet per mile on the easé The slopevin”the'vnllev floor &nd water
surface in the river is about three feet per mle along the axis of the valley. It
;sﬁrrrlslng to note the rather small range in seabonal water levels and that most.
this range occurs within the rather tight top soll. If this condition =xiats
a8 major portion of the valley, the net aununt of ground-water which would feed
he river, as the water table drops, would b2 relatively small., This may account
'i the relatively moderate amount of river channel gain in the woodruff-Randolph
ﬁion following the irrigation periods.

Groundwater as it would affect Con sumptive Use Leterminations

Ground-water inflow into a valley area, decrease in pround-water storage under

11 ey area, and decrease in soil moisture between May 1 and September 30 would

ute a source of supply in the det=rminztion of consumptive use. The reverse

£\



R o |

. of these conditions would likewise have an opposite effect.
. It is to be noted that in general, the ground-water levels as illustrated on

Plates lto 3 ére higher at the time of the first reading in May than at the time of

TR Y

the last reading in September. It is believed part of the higher May elevation may

have resulted from irrigation between May 1 and the date of the reading but it is

S HELETATTY

more probable that it results from local snowmelt and rainfell prior to May 1. This
unmeasured supply source may represent a quentity which will lezd to a gross error
in the determination of consumptive use. For the time being, however, it will be
sssumed to be negligible with the thought that the final analysis will prove it

to be so or clearly indicate that it should be taken into account.

Soil moiature existing on May 1 would also be greater than on September 30,

- This may prove to-be an additional elemeént for which some adjustment s hould be made
in the consumptive use determinations,

In the Bear River Hydrometric Reports for each of the years 1944 to 1947,
daily hydrograrhs are plotted showing’the total diversions and river gains in the
various valley sections. These graphgfindiqpte that the excess water applied infi
irrigation rapidly retums to the stfé;h'channels with the gain hydfbgraphs cloself :
-following the hydrographs of the watgfjgpplied. The excess water‘applied in ir-
rigation rapidly buildé'np the water £ab1e under the irrigated areés;‘ This incfease
élin ground-water storage is temporiry.and is either consumméd by vegeﬁation, surface
vaporation, or drains to the stream channels so that it is entirely dissipated

Y September 30,
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GENERAL DISCUSSION OF CONSUMPTIVE USE IN THE UPPER BASIN

As previously defined, the valley consumptive use is the sum of valley
stream flow depletion and precipitation on the surface, considering ground-
water and soil moisture supplies and changes as negligible., Hedke, Blaney,

Criddle and other investigators, have made extensive studies and devised

empirical equations showing the relation between available heat and crop con-

sumption, These equations gay well be utilized in testing the computed val-

1?z_Eggfggp&ixe_3§g§_5§1£1?tegg}ned for congistency and to explain the season
to season variations indgge stream flgf_depietions. !

For this comparison the Blaney-Criddle method has been selected with

factors limited to meet the conditions and data available, For the purpose

M"M’ »

of this study the equation is expressed mathematically and defined as follows:
./"":z:w“ T .

U=XF
U = Valley consumptive use K = g
= Stream flow depletion £ precipitation

F = Sum of monthly use factors

= Sum of the pggaﬂéts of the mean monthly temperature and :
/imonthly percegéféf annual daytime hours for that portion 6ff.'*
the "irrigati&éﬁgrﬁuing period" beginning May 1 or the day
' following extﬁgﬁs;freezing temperatures, whichever is the |
later and thelday irrigation ceases plus lbjdays; or the}vf;

day of the first extreme frost in the fall, whichever is

the earlief.

Lo
H

Valley coeffilcient for irrigation period

ot
n

* Mean monthly temperatures in degrees Fshrenheit

o
?

= Monthly percent of daylight hours of the yeiar .

t
= ‘1602 = Monthly consumptive use factor

/!



< k = Monthly valley coefficient

U=k f = Monthly consumptive use

The lends in the uprer basin are all situsted between 41 degrees 10

minutes and 42 degrees 10U ainutes latituce. The monthly percent of Ca;iigkt

hours of the year corresronding to 42 degre=s latitude, whick cen be used

- 28 an average are as follows:

B Month Fercent
1 May 10.14
June ' 1c.2
1 July 10,25
:% kusust, 9.L2
4 Sept. el

The Weather Bureau maintains climatoleopical stations in the uprer basin
et Zvanston, Wyoming; Woodruff, Utah; Sage, Wycuing and Border, Wyoming. The
rrecipitztion and temperature records for some of these, especially the avan~

ston station may not be representative of the entire valley area in which they

are locsted. However, it is believed that compsrative results will be obteined

_lf the Evanston station is used for the uprer Wyoming section; ﬁhe voodruff{
éiétion for the Woodruff-Randolph section; and an gverage of the{Sage and Border
ﬁatioﬁé‘for’the‘ﬁaﬁddiph to Border section.

" “The ‘crops in'tﬁévseparate State sections above ‘Bear Lake are practically
he same sofar as hhé@fiver bottom lands, which mske up the major‘portion'
eiconqernéd, being*ﬁrincipally native pgrasses and wild hay. For these per-
Nriial type of crops, growth starts as soon as the maximum temperziure stays

eil above freezing and growth continues throughout the seasor in spite of

Leter freezes. Somc of the water users in the basin begin applying water early

if"“tht‘s spring before any growth starts. However, it has been observed thet

&




thi; is practiced only by a few and most of the water users do not begin apply-
ing watér until after extreme freezing stops, which is usually after May 1.
Streamflow normally does not begin to incresse much until after the extreme
freezing ceases and the available supply is not sufficient for many to adopt
the.practice'qf early irrigation.

~ In the upper areas of the Bear Hiver basin the pattern of runoff has
very'derinité effect on the length Qf the periocd during which water can be
diverted for irrigation. In 1946 the river rose rapidly after May 1 and had
receedéd to practically zeéro by the eqd of June, the period of irrigation being
thus limited to about 60 days.;~1n other years the supply lasted 15 to 30 days
longer. |

" The pattern of flow in Smiths Fork is considerably different from that
of @he main river. This stream has a considerably steadier flow &and maintains

a substantial supply throughout the irrigation season, Consequently, lands

under this stream usually continue to divert ‘water late in the irrigation season.v

In the application of the consumptive use equation it is necessary to de-

vfine_the irrigation-growing period during whiqh_consumptive use occurs as limit-
;,gd'bx;gzovth retarding or growth killing tenperatures and irrigation supply.
‘?‘?: folloi_ring. general rules hévp been devised as Being applicable to the several

‘kfiibrWSections, consistent uitﬁ'the Apblication of the equations and the time

fhat general irrigation can be sald to be over in relation to dwindling supply.
| Uppef Wyoming Section.--Thé "rrigation~growing period" is that portion

bf‘the period May 1 to September 30, beginning May 1 or the day following ex-

; tPeme freezing temperatufeé, whichever is the later and the day the discharge

© &% the Bear River near Utah-Wyoming State line gasging station falls below 100

Qubic feet per second plus 14 days, or the day of the first extreme frost in

: :?he fall, whichever is the earlier. N




woodruff-fandolph Section.~ The "irrigation-growing period" is that por-
tion of the period May 1 to September 30, beginning on May 1 or the day fol-
lowing extreme freezing temperstures, whichever is the later anc the day the
discharge at the Bear River near woodruff gaging station falls below 100 cubic

feet per secon¢ plus 14 days, or the day of the first extreme frost in the

fall, whichever is the earlier,

Randolph to Border Section.~ It is difficult to set up a definition of
irrigation-gfowing period for this section due to the over-lapping of areas
irrigated from the river and from Smiths Fork. The lands irrigated from Bear
Fiver above the mouth of Smiths Fork usually cease irrigation about July 5,

The lands irrigated from the river below Smiths Fork stop irrigating about mid
Juiy, and after completion ~f haying turn on agein for irrigation of the hay
lands for pasture., Lands irrigated from Smiths Fork drew water throughout the
season. As a rough estimate, about fifty percent of the lends are on the May 1
to July 5 schedule while the other fifty percent divert water throughout the
irrigation season. There are large area$ of swamp lands south of Cokeville in
which t he water stande at practically the ground surface‘or—in'tuleffilled ponds
throughout the year, These conditions conaiderably complicate the determina-

tion of the consumptive use factor.

/4




UPPER WYOMING SECTION

General Characteristics

The Upper Wyoming Section consists of the irrigated lands in the mein
river valley extending upstream from Woodruff Narrows to the mouth of West
Fork; the tributéry valley of Mill Creek from its mouth to the Utah-Wyoming
State line; the'portion of the Sulphur Creek drainage included in Hilliard
Flats and the irrigated lands on Willow Creek; and the irrigated land on Yel-

low Creek from its mouth'upstream to the mouth of Spring Creek in sec, 32, T.

- 5N., Re 8 E., Salt Laké Meridian,

The 36,000 acres of irrigated lands in this section can be best segre-
gated and described as follows:

1, Bear River and Mill Creek bottom lands between the Utah-chming
State line and Myers Narrows comprising approximstely 9,400
acres. These lands are situated between 7,200 feet and 7,800

- feet elevation.,. The river falls st a rate 6f about 35 feeé.per
mile. 'I‘he.' top soil is generally auite sha.llow, being underlain
with cobbles @nd gravel. There are considerable areas of-ﬂ"q;xak-
ing aspen, ﬁifibw and cottonwoods, in the dpper areas of Mill
Creek. Heavyfkrowths of willow and cottonwoods line.the]riﬁer

“and Mill Cfeek?channels. Bottom lands are principally devoted
to irripatedvﬁastures and native hay, There are some small

areas of alfalfa.
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approximately 10,900 acre

These lands are situzted between 7,200 feet and 7,700 feet ele-

vation. There is very little willow or tree growth on the Hil-

liard Flats and the land is devoted largely to irrigated pasture,

e




" although considerable wild hay is also raised. The Willow

Creek irrigated lands are more rolling with hay lands in the

bottom areas and pasture lands on the rolling hills.

3. Bear River bottom lands and bencn lands between Myers Narrows

and Woodruff Narrows embracing about 14,800 acres of irriga-
ted lands,
~ This long narrow valley is between 6,400 feet and 7,100 feet
elevations. Heavy willow and cottonwood growths line the
river channel. The bottom lands are devoted to irrigeted
‘pastures and wild hay while some alfalfa is raised on the

bench lands, which have satisfactory drainage. The river

falls at a rate of about 26 feet per mile between Myers Narrows
and wvanston and at about 9 feet per mile between Evenston and.
“Woodrurf Narrows.

be rYeIIOW'Creek irrigated bottoa lands consisting of about 960
_acres. .
- The elevation 3£ these lands range between 6,700 feet and

©::7,000 feet elevation. The soil along Yellow;?reek is quite

;iéyev. Due to the low open hills making ﬁ§ ihé ‘headwaters

‘frthis stream, runoff occurs early and the supply decreases

a0

bo practically nothina by mid June. U

Inflow, Outflow and Dggletlon

Ther; ﬁre 870 square miles in the dralnage basin above Woodruff Narrows,
Of this total area approximately 56 square miles are under irrigation. Gag-
ing stations located on Bear hiver, Mill Creek, Sulphur Creek and Yellow Creek,
the princiﬁal inflow sources, record the inflow from approximately 40O square
‘miles, Surface runoff during the May to September period fromt ke remzining

b1 square miles is quite small, 4 measure of this is indicated in the runoff
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records of Coyote Creek, which is representative of the 415 sguare miles, and
on which records were obtained in 1943 to 1645, This stream has a drainage

area of 25 square miles and had a runoff per saquare mile during the May to

September period in 1943 of 2.4 acre-feet in 194A of 8.0 acre-feet, and in

1945 of 0.% acre-fect. This would amount to only 1.9 percent of the total mea-
sured inflew in 1944 and 0.1 percent in 1945, however, adjuctments which in-
cludes this ungaged inflow are later explained.

The supply from the Bear Hiver source is thet recorded at the Bear lidver
near Utah-Wyoming State line geging station and the Hillizrd East Fork Canal
gaging station, The suprly from the Mill Creek source is equal to that recorded
2t the Mill Creek near Evanston gaging station r1lus the.Hilliard Y11l Creek
Canal, Gocdman~Cun.iington Canal, and John Goodman Canzl geging stationg, which
divert above the main creek station. The supply from Yellow Creek is that
recorded at the Yellow Creek nesr Kvanaton gaging station.

The supply f rom Sulphur Creek source is taken as that recorded at the
.Sulphur Creek near Evanston gaging station. Gaging stations were maintained on
-fSulphur and Willow Creeks above diversions only in 1945, Between the sites of
these stations and the ®ulphur Creek near Evansion gaging station considerable
inflow ocecurs,a portion of which consists of returmn flow from Bear hiver and
11 Creék wvaters applied in irrigation on Hilliard Flats, As the return flow

known to be relatively small compared to the total flow at the Sulphur Creek

N R
fflear Evanston station it is believed more accurate to use that station as a

asure of the 3Sulphur and willow Creek supplies than to attempt to estimate
pplies above diversions and adjust for the intermediate runoff.

: Hecords of dizcharge were not collected at all of the inflow stations in

8946 and 1947. Coefficients based on 19L4 and 1945 records arc used to convert

Woffs of various key stations into total inflow for 1946 to 1949.
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The average tiue interval for movement of moderate and high flows from
the inflow stations to the outflow stations is about two days. Allowance is-
made for this by using calendar month runoffs for the inflow stations snd a lag

of two days in computing monthly runoffs at the outflow stations.

§ : Computation of Depletion in Upper Wyoming Section
<%
i1 ¥ The following Tablea 1 to & show the computations of inflow, outflow and

stream flow depletions in the Upper Wyoming section for the years 1944 to 1949.




TABLE 1
UPPER WYOMING SECTION

Stream Flow Depletion Acre-Feet ~ 1944

May  June  July  Aug. Sept. Total
Bear K. nr. Ut.-Wyo. St. Line 42,790 58,460 23,990 3,870 2,090 131,200
Hilliard East Fk. Canal 0 0 - 53 551 275 1,360
Total Bear River - 42,790 58,460 24,526 4,k2) 2,363 132,560
Mill Creek nr. Evanston 9,740 8,850 | 988 382 265 20,225

Hilliard Mill Creek Canal 155 1,183 543 0 o 1,881

Goodman Cunnington Canal 0 119 95 22 0 236

John Goodman Canal 13 21, 98 28 30 193

Total Mill Cr.Ut.St.line 9,908 10,176 1,724 . 432 295 22,535

g‘ Sulphur Creek near Evanston 7,020 2,930 362 L8 2L, 10,414

E Yellow Creek near Evanston 3,520 733 76 13 12 4,354
Total Inflow 63,238 72,299 26,718 4,91 2,694 169,863

Bear Rive; nr, Woodfﬁff 66,710 56,760 9,300 52 ,>  0 132,822

Chapman Canal at s;;;;gne 960 4,342 653 O | 0 5,955

Total Outflow 67,670 61,102 9,953 52 0 138,777

Depletion ~4,432 11,197 16,765 4,862 2,694 31,086
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TABLE 2

UPPER WYOMING SECTION

Stream Flow Depletion Acre-Feet - 1945

May June July Aug. Sept. Total

Bear R, nr. Ut.~-Ayo. St. Line 32,690 40,110 22,490 8,850 4,200 108,380

Hilliard East Fk. Canal 0] 642 1,371 1,027 4,99 3,539
Total Bear Hiver 32,690 4LO,752 23,861 9,917 L,699 111,919

Mill Creek nr. Evanston 6,690 5,97C 1,790 1,460 685 16,595
Hilliard Mill Creek Canal 505 814 26 81 8 1,434
G§odman Cunnington Canal 102 173 73 1 0 349
John Goodman Canal 290 L7 - 75 ¢ 55 20 687

Total Mill Cr.lt.St.Line 7,587 7,204 1,964 1,597 713 19,065
Sulrhur Creek near kvanaton 2,680 2,520 1,040 1,3:0 165 7,755

- Yellow Creek near Evanston 1,370 501 L3 79 0 1,993

Total Inflow LL,32% 50,977 26,908 12,943 5,577 140,732

& Bear River nr. Woodruff 38,350 35,510 8,910 8,570 2,250 93,590
ibhapmanfCanal at St. Line 1,996 3,852 1,338 621 86 7,893
Total Outflow 40,346 39,362 10,248 9,191 2,336 101,483

Depleticn 3,961 11,615 16,660 3,752 3,241 39,249




TABLE 3
. | UPPER WYOMING SECTION

Stream Flow Depletion Acre~Feet - 1946

R e
iy S T -

May June July Aug. Sept, Total

Bear H. nr. Ut.-Wyo. St. Line 38,940 35,670 8,930 3,640 2,350 89,530

Hilliard Kast Fk, Canal 170 1,040 996 510 285 3,001
Mill Creek nr. Evanston €,990 3,410 842 610 413 12,265

- Sulphur Creek nr., Evanston 2,040 567 198 55 41 2,901
Total 18,140 40,687 10,966 4,815 3,089 107,697

Coefficient for Total Inflow 1.06 1,03 1.02 1.01 1.01 1;035

Totsl Inflow (Unadj.) 51,000 41,900 11,150 4,860 3,130 111,200

Total Inflow (Adj.) 50,500 41,600 11,130 4,850 3,120 111,200

Bear fiver near Woodruff 39,360 21,060 380 20 0 60,850
 Chapman Canal at State Line 2,935 2,558 2 0 0 5,495
Total Outflow 42,325 23,618 382 20 0 66,345

Depletion 8,175 17,982 10,748 4,830 3,120 44,855

~
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Bear R. np. Ut.-Wyo. St. Line

Hilliard East Fork Canal

¥i11 Creek near Evanston

.- Sulphur Creek near Evanston
Total

Coefficient for Total Inflow
Total Inflow (Unadj.)
Total Inflow (£d3i.)

Bear River near Woodruff

hapman Canal at State Line

Total Qutflow

Depletion

TABLE

May

25,570

0
11,100

3,570

70,240
1.06
74,500
74,200
55,960

4,197

64,177
10,023

June
52,190
470
6,490
5,610
64,760

1.03
66,600
66,400
53,410
2,499
56,909
9,451

22

UPPER WYOMING SECTION

July
23,51¢
1,408
979
1,040
26,973

1.02
27,500
27,450
11,400
0
11,400
16,050

Stream Flow Depletion Acre-Feet - 1947

Aug.
6,480
986
747
1,030
9,243
1.01
9,330

- 9,330

2,916

NN
2,960
6,370

Sept.

3,270
632
577

98

L,577

1.01

L,620

4,620

1,177

30

1,207

3,413

Total
141,020
3,496
19,893
11,348
175,757

1,035

182,000
182,000
12§,883
“7,770
136;653
45,347




TABLE 5
. UPPER WYOMING SECTION

Stream Flow Depletion Acre-Feet -~ 1948
May June July Aug, Sept. Total

Bear K. nr. Ut.-Wyo. St. Line 51,810 34,410 6,150 3,380 1,890 97,640

| Hilliard Eest Fork Canal 0 966 96 310 2, 2,246
":  ; Mill Creek near Efanstpn‘ 10,410 2,650 54 36hL 249 14,214
B uohur Croek near Evamston 3,740 1,230 122 2, 13 5,135

Total I 65,960 39,256 7,765 L,078 2,176 119,235

Coefficient for Total Inflow 1.06 1.03 1.02 1,01 1.01 1,075

Total Inflow (Unadj.) 70,000 40,500 7,850 4,120 2,200 123,600

Total Inflow (AdJj.) 69,600 40,300 7,780 4,120 2,200 124,000
Bear River near Woodrﬁ:f 61,080 21,930 249 10 1‘"0 83,269
Chepman Canal at State Line 2,720 2,208 3 o 0 4,931
Total Outflow 63,800 24,138 252 10 - 0 88,200

' DéPletion o 5,800 16,162 7'528 1,110 2,200 35,800
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Hilliard East Fork Canal

Mill Creek nesr Evanston

Sulphur Creek near Evanston
Total
Coefficient for Total Inflow
Total Inflow (Unadj.)
Total Inflow (Adj.)
\Bear River near Woodruff
‘apmanngnal at State Line
Tbﬁaiyﬂutflow
Deplé£i6n

e
2

TABLE 6

UPPER WYOMING SECTION

Stream Flow Depletion Acre~-Feet - 1949

May June July

Aug.

Sept,
34,630 51,240 15,750 4,710 2,570

109 1,299 1,200 347 99

(No record May to Sept.,runoff,
14.6% of Bear Rivers

3,080 1,980 1,000 . 73 47
45,350 42,710 7,530 119 125
5,623 3,881 58, . 20 0
50,973 46,591 8,114 . 139 125

2 4

Total
108,900
3 ’Osl‘

15,900

6,220

134,074

139,000
139,000
95,834
10,108
105,942

33,058



Water Diverted for Irrigation

Records were collected on canals diveriing from the m -7 Hear
River during the irrigation season for the years 1944 to 19 o 4lss Tor canals
diverting from the tributaries in 1944 and 1945,

Tablé VII shows the May to September diversions in acre-“=vt and in sere-

feet per acre of the Bear River Canals. The total water diverted from tributaries
are also shown. _ |
Pigures given for Cha#man Canal include only Wyoming lancs and water divert-
ed to Wyoming lands.
TABLE 7

‘ Irrigation Diversion in Upper Wyoming Sectlon
t NAME OF CANAL :

Acrss CIVERTED ACRE-FEET ACRE-FEET PER ACRE
1 Irrig. May to Sept.

B Bear River Canals (a) 194, 1945 1946 19415 1640 1945 1946 1947
. Hi11iard Bast fork (b) 2,644 1,360 3,539 3,001 3,&96v 51 134 1,14 1,32
. Lannon . +%c "936 1,L00 2,588 2,592 2,371  1.50 2.76 2,77 2.53
b Hilliard west Side 2,072 3,204 2,907 4,028 ~2,539 1.5 1.40  1.54 1.25
b Bear 4,753 7,627 8,086 6,140 19;17hv 1.0 1,70 1.29 214
: Tropic S 581, 168 287 L56 Ll .29 49 .78 o76
 Danielson =~ K00 1,302 1,708 1,12% 2,215 3.26 L4.27 2.8L 5.5k
 Pine Grove'’ 2,236 4,438 3,735 4,206 b,3&8 1.68  1.67 1.88 1.94
MeGraw & Big«Bend 1,013 2,535 5,476 5,577 5,922 2,50 5.1 5,51 5.85
: Sl 107 33F - 6kd - 813 870" 3.09° 6.04 T7.60 8.3
7 5 822 460 1,356 1,466 ,573 56 L85 1,78 1.79

flewis & Blanchard 207 719 822 1,197 347 397 5.78  3.98
Myers No. 2 w 654 1,102 - 2,832 963 ,788 1.69  LJ48 1,47 2,73
Hare ; 151 1,617 1,40 1,429 1,240 10.71 5 9.6 8,21
Cof fman 234 973 1,564 1,033  L420 4L.J16  6.69 L.l 6,07
Knoder _, 194 346 872 599 12 1,78 4.9 3.09 2,12
pyers No. 1'° 258 592 . 704 199 526 2,29 2.73 JT7T 1465
Piyers Irrigation 232 1,535 1,710 1,572 1,050 6.62  7.37  6.78 k.53
Booth 800 299 613 1,115 1,381 .37 J7 0 1.39 0 1,73
fnel 332 2,081 2,185 1,753 1,264 6.27 6.58 5.28 3.81
Corneilson 76 b4ty 2,302 1,833 2, ‘862 8.47 30.29 24.12 37.66
f-vanston Water Supply 528 1,611 2,110 1,361 1,965 3.65 4.00 2,58  3.72
fnderson - LO7 899 841 830 1,037 2.21 2,07 2.04 2.55
inight No. 1 170 0 419 2n 73 - 2,82 1.3%9 43
fnipht No. 2 270 121 352 241 285 45 1.30 89 1,06
fvanston Water 1,527 5,296 5,360 3,873 6,269 3.47 3.51 2.5k 411
arton 148 701 756 60L 638  LJ7L 5,11 4.08 4,31
j2ulkner 118 1,821+ 2,322 1,515 1,720 15.43 19.68 12.84 14.58
Jocky Mtn, Blythe 833 3,830 3,012 2,499 2,499 4L.60 3,62 3.00 3.00
g le 20 35 43 27 - 3 1,75 2,15 1.35 .15
Phnson Narramore 66 37 17 32 92 .56 .26 A8 1.39
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L TABLE 7 (Cont'd.)

Irrigation Diversion in Upper Wyoming Sec

: NAME COF CANAL Aeres DIVERTED ACRE~FEET oo TR ACRE
,§ Irrig. May to Sept.
‘4 . Bear River Canals (a) 1944 1945 1946 1547 . LOLE 1947
f% Bruce Barton 196 240 202 266 300 . . 136 1,53
8 A, &, Sims 252 547 978 883 8eg T 5050 3,53
4 John Anderson 30 8 L1 50 187 N Y A I
4B Crompton No. 2 212 252 718 389 419 o Lty 1,820 1,68
M Fezrne 48 653 762 318 517 1 . LR b2 10,77
- Saxton-Turner 30 142 413 121 276 .. T 4,03 9,20
P Saxton Irrigation 288 990 1,340 98l 3,769 bl LLnT 302 13409
S John Sims 194 788 1,472 £03 792 .. T.5P L.l 4,08
S couthern Pacific 288 667 1,201 761 368 .0 .17 2.5 1,28
W cverd 72 2,910 219 123 22 A0 ok 171031
¥ saxton-Thomas 92 1,260 1,781 1,467 1,527 1:.70 . .05 15.95 16,55
i Ramsey 819 2,538 3,565 2,266 3,210 .1 L35 2075 3.92
f Almy 76 1,072 304 252 654 1L.17 L. 3,32 8,61
@}slms, Blythe, Turner 428 681 1,115 690 1,364 1.5 .ol 1,61 3,19
: Bowns 76 L50 77 252 210 5.9°0 0 L9 20320 2,76
;Pussell 20 L0 9 9l 173 2.0 5,45 L.7C 8.65
L Turner 200 437 600 387 365 2,12 000 1.9k 1.82
LUpper Morris 271 3,417 1,630 1,952 3,459 12.51  €,02 7,20 12.76
fChapman (Wyoming lands)1,176 3,380 5,906 4,043 4,653 2.88  5.02 3.k 3.96
ilower Morris 1,283 359 385 576 768 28 .30 A5 60

IBruce Bowns 36, 1,181 1,108 982 2,424  2.24  .0L 270 6.66
Tunnel 759 2,096 3,053 1,636 1,976 2.76 4.02 2

Fowkes 237 321 345 183 293 1.35 1.46 77 1.24
:hristensen 161 258 221 260 524 1.0 1.37 1.61 3,25
ppper Island 256 644 1,044 853 680 2.52 4,08 3435 2.66
Blight Irrigation 616 533 1,342 1,199 1,348 87 2,18 1,55 2,19
icock & Cowlishaw 287 193 209 768 1,287 67 T2 2,68 L8
ower Island 269 1,666 1,700 583 1,238 6.19 £.32 2,16 4.0
§i11 Creek Canals d 1,900 e 7, 7aueslo 775 ) 3,08 L.85 - -
glphur & Willow d l ,430 e 3,39263 1,965k 14, 000k 15,000 2 37 1.37 -~ -
Creek Canals )

ellow Cr. Canals 900 5,009 3,509) 5.89  1.89 ~ -

Totals 36,022 90,953 109,153 89,480 109,839 2.53 3.04 2.48 3,05

Planimetered on land use maps,

Includes only supplemental supply from Bear River - Balance obtained from Mill Creek,
Estimated

Excludes lands receiving supplemental supply from Bear Hiver

Includes supplemental supplies for lands also served by Bear hiver Canals.




) Computation of Consumptive Use in Uppe -
Tables 8 to 12 show the data for and comrut-. . Mhe
precipitation recorded zt Avanston, wyoming is as. : ver b

irrigated lands and all precipitation between May . . S L ngidera

ed as making up the suprly from this scurce.

In the Bear River Hydrometric Datea reyorts gra-. o =re row T obe water
applied and gain in the section a bove Woodruff Narrowfg Miese rov g ape o
daily basis, the ares between the “total diverted” ¢y zndt tie 0o rrarn
would represent the depletion ia the section., It ias to te wstod v o hay the
gain curve is in most cases higner than the total diverioa cure Tl ceused

by intermediate runoff from melthg snow on the irris.i-d lande yproaont on May 3}
and runoff from the ungajged areas in the basin, An ap-roriwde acjuctmnt oan
be determined for such unmeasured supply by sketching - the graphs a prababic
unaffected gain curve in May and converting the arez between Lhis curve and toae
gain curve into acre-feet. Adjustments determined in thisz manner are given in
Table 10,

TABLE 8

Precipitation st Evanston, Wyoming in Inches

fonth 1944 1245 1946 1947 18 1349
Oct. 1.28 odidy 37 2.9 1,29 £l
Nov. .15 1.22 2,76 1.08 1.51 1.35
Dec. 62 «30 94 .77 Tal 2 1.30
Jan. .59 14 .50 1.50 e} .Gl
Feh. .72 1.33 L3 .a7 1.7 LE5
Mar. 2.16 1.13 1.45 1.5 TLOG 27
Apr. 1.8, 1.07 1.60 1,65 oL SO0
May 1.07 1.7 1.75 3.5 .29 2007
June 2,28 2.19 37 5.02 1.55 .71
July .59 .53 .20 W07 L1 .56
Aug. 00 3.17 2 .57 R LD FH
Sept. 1.45% .61 .16 1.09 07 .30
* 1.22 inches occurred on Sept. 30 {(excludad in consumptive use
determinations)

= matimzted on basis of Woodruff, Utah record.

—-—-._..-.--__.--_.‘.-._......_-.——..-.....—-.-.-—._._-—..-._—-_...__.

$1; 3ear irlver Hydrometric Date 1944-Flate 100; 1945-Plate €9: 1vi46-Tlate 95;
. 1947-Plate 92,

M



Month

May
June
July
Aug.,
Sept,

Total

Month

May
June
July
Aug.,
Sept.

Total

TABLE 9

Precipitation Supply in Acre-~fec

194 1945 1945

3,210 4,110 5,250 . ”
6,840 6,570 1,110 1o, |

1,770 1,890 600 ; a0
0 9,390 1,260 1, : R

690 1,830 480 3, Wy
12,510 23,790 8,700 21,77 e 0

TABLE 10

AdJustment for Intermediate Supply - -cre-Fest

1944 1945 1946 1947 1942 LS
- 11,300 2,400 850 1,800 ? ?
0 0 0 0 S 0
o] 0 0 0 U 0
0 o 0 C ¢ 0
0 Q0 0 0 O 0
11,300 2,400 850 1,300 7 ?
IR
g Lo B
A
TABLE 11 foF
Valley Stream Flow Depletions Acre-Feet
(From Tables 1 to 6)
1944, 1945 1946 1947 1948 1949 /Qﬂijf /
-4 ,430 3,980 8,180 10,020 5,200 - |
11,200 11,620 17,980 7,450 16,160 - 7
16,760 16,660 10,756 14,050 7,530 - 4
4,80 3,750 4,830 £,370 4,110 - - - !
2,690 3,240 3,120 3,410 2,200 - ¢?w7 A
f
31,080 39,250 Lty , 860 45,340 35,800 33,000 t

2?0



TABLE 12

Valley Consumptive Use in hAcre-t«

(Sembirred Tables 9, 10, and 11)

| Sens oF

Month 194 1945 L6 L7 X

May 10,080  10,L9C 14,280 16,750 -

June 18,040 13,190 19,090 19,550 , :

" B July 18,530 18,550 11,350 1¢,260 -

- B Aug. L,860 , 13,140 6,090 &,0% C -

i Sept. 3,380 /5,076 3,600 6,680 ' ,

Total 5L,890 65,440 54,410 68,920 L4 ,ve v L5 360%
% Does not include adjustment for intermediate runoss w' i wichi

have occurred in May.

Irrigation~Growing Period and ivailable Hexut
{Consumptive Use Factor)

The day extreme freezing ceases is determined by inepectic: of daily maxi-
i mum and minimum temperatures. The exact date is often hard to c<lect because of
| subsequent low minimum temperatures which may retard, but do not entirely stop
Zthe growth Qf vegetation, The general rule followed is to use the date when
3minimum temperatures, usually in the twenties, rise above 32 degrees ani for the
fnnst part remain above freezing, In most years this time is guite evicdent but
fn Yyears like 1945 and 1942 considerable low temperatures occur aftsr the dates
?elected but the maximuwa daily tewperatures were ouite higi.. The sel=ction of
RBhe date is more or less one of judgment,

Tables 13 to 16 show irrigation growing-periods, mean monthly temperatures,
#nthly consumptive use factors and summation of consumptive use factors for the

ﬁrigation-growing periods.

?4




TABLE 13

Irripation-firowing Feriod

1 Date end of Irrigstion o Teriod
4 Date follow- Bear R. at T
B ing end of Date first - Ut.-wyo.
- hard freez- hard freez- St. Line
- ing in ing in  drops below Date plus
a Year spring fall 100 c.f.s. 14 days Be .o . bays
§ 1944 May 8 Sert. 15 Aug. L Aug. 18 May o 2 N 103
§ 1045 May 3 Sept. B Aug. 28 Sept. 11 lay - R 129
B 1945  May 12 Sept. 18  July 2o  Aug. 9 Moo L IR %
1947 Apr. 28 Sept, 11 Aug, 16 Aug. 30 Max Co T 122
1548 May 14 Sept. 7 July 12 July 26 Moy . PSS T

May 2 Sept. 12 July 2 Aug. 12 May fao L 103
1949 v ep y 29 ; \\iimw 5 L
/.’/’}11 = I i et e potat «‘l/" f“’\“‘
TﬁBLE lL ¢° fé < ;‘ AR :‘:‘)’ M & ~":‘-"“ &
e i vy TG [ .,_'Iln pomncoe
Monthly Percent of Daytime Hours of the Year dﬁg ﬁbnthl; Mazan

Temperatures in Degrees Fahrenheit
at Evanston, wWyoming

Daytime hrs,

‘Monthly Mean Monthly Temperatures = t
Percent
p 1644 1945 1946 1947 1648 1949

10.14 LY. Le.7 45.0 L9.6 L7.5
10,21 52.3 50.€ 54.8 50.3 55.0
10.35 61.3 63,2 62.4 61.6 6046 61.6
9.62 60.2 62,1 €1.3 59.4 61.1
8.L0 53.4 49.3 52,2 . 52.9 Slie

* Estimated based on temperatures at Woodruff, Utch

TABLE 15

Monthly Consumptive Use Factor « t x p —= £

1944 1945 1946 1947 1942 1749

4.97 L.9L L.56 5.03 4.82 LSO
5.3L 5.17 5,60 5,14 5.62 8.49 ;
6,314 6.5 6.56 A 6.27 f.a8 ;
5.79 5,37 £.90 5.71 5.R8 5,68 »
Lo49 L.14 4.38 Whh .55 .37

— - e fremer ﬁw

,-//"—ﬁ
96.7’3 2¢7 R7e0 2673 AT 2ew¥

n"’q
K

i



TABLE 16

Summztion of Monthly Consumptive Use
Irrigation-Growing Feriod

Irrigation=Grow-
ing Period

Year Begin End May June culy tal = F
1944 5/8 e/18 "’ 3.85 5.34 6., 19,01\
1945 5;3 9/8 L.62 5,17 Loty 2o LD
1946 5/12 g8/9 2.3 500 £.5% 16.81 Y
1947 5/1 8/30 5,03 5.14 AL 2zan |
TR 5/, 7/26 2.80 5.62 5,0 13,68 |
1949 5/2 &/12 LTk 5.49 6.2 12,21 /

/yrlt‘-j /ﬁdl:
- : Fraps
B / o BRfera s, . " e
. A" - 4/ g & 4
5%,570 ' /t"__ ) Q/A..!M‘
/;? G P
Alp- &2 TABLE 17 ﬂ) - o 6
2693 ) ze- o
Summary Table Qf
@s Consunp, Consump,
Water Applied Consump. Use In, Use
Irrigation-Growing Consumptive in Irrigation Use rer Acre Coef{.
Period Days Use Fgctor dc.-Ft. Le.-Ft., u K = %
e ©¥
, 103 19.01 90,953 54,890 P183 96
129 ° 23,40 109,153 £ fes,uko (218 .93
80 16,81 89,480 v {54,410 Ll 1,08
122 22,11 - 109,839 e /68,920 [ 23.0 1.0L
Tk 13.68 - Ll 950 115,00 1.10
103 18,31 - L5360 JAs. .80
| . k w (;%ﬁ>
Graphs of Relation TR

l -
L

On Plates 4 to & are plotted grarhs showine reletion between consumptive use
d water applied in irrigation, days in irrigation prowing period, and consumptive

¢ factor or available heat on valley and acre basis, A rreph showing relation
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I 1 “W%m%ism Y

BEAR RIVER VALLEY WOODRUFF-RANDOLPH SECTION

General Characteristics

The Woodruff-Handolph section of the Bear HEiver Valley consists « the ir-
rigated lands in the main river valley from Woodruff Narrows downsir: .1 to the
Randolph conirol line, which is an east-west line passing through the conier of
Sec. 7, T. 12 N., R, 8 E,, Utah; the irrigated lands in Saleratus basin; and the

;:firrigated lands on Woodruff, Big, Randolph and Otter Creeks.

Excluding the drainage area above Woodruff Narrows there are 77. =zquare

" miles of drainage tributary to this valley section. Of this total aprroximately
© 80 souare miles are under irrigation in the valley bottom, about 300 square miles
;‘are included in t he drainage area of the west side creeks and 390 squore niles

7 are low foothill drainage from which there is practically no surface runoff.

The folloying tabuiation shows the arproximate acreage irrigated frem each

rce of supply.

ff{{'Eear Fiver 33,300 acres
VVQ*saleratus Basin 7,820 "
?;¥KWOodruff Creek - 5,700
'w 7Big and landolph Creeks 2,500 ¢
Otter Creek - 2,500 "

Total 51,820 D"

Fractically all irrigated lends are situated between 6,220 feet and 6,350

in depth. Underlying the top soil is sand and gravel of unknown depth. On

have greater slope and good drainage. Some of the bottom lends are water

d and produce only coarse swamp grass, As the water table is high during the .




irrigation season, flushing by heavy a: , . ot keep the
lands from being extremely alkaline.
Stream flow records of inflow anc CoLatle toronoe area during

the period May to Sertember as follows:
[}

Inflow LY L 7 M K7 (Y L B S A R T §]
P Bear River nr. Woodruff Xk 3 X X ¥ X
3 Chapman Canal at Wyo.-
i Utah State line ¥ b X X X X
i woodruff Creek X X
¢ Big Creek X ; X
£ Otter Creek X x
Cutflow
Bear River near Randolph X  x x X X x b3
B.C. west Side Canal at
Control line X X b X X

_ A gaging station was maintained on Woodruff Creech {(sometimes c¢3lled So.
rk Woodruff) during the years 1938 to 1943, at a site zbout 5 miles upstream

rom the mouth of Birch Creek. Flow at that site is practically the same as the

The 1950 records indicate the total May to September flow of vWoodruff Creek
‘Birch Creek is approximately 115 percent of the flow in Woodruff Creek, In
h'énd 1645 a staff gege station:was mzintained on Wocdruff Creelt below the mouth
ﬁirph Creek. Records of this station plus Tutnam-Cornia, Cornia No. 2, and
'lker Canals are equivalent to the total flow of woodruff and Birch Creeks., (n

iPlete 9 is plotted a correlation curve of total supply from woodruff and Birch

izéeks as computed from the records available and UBlacksmith Fork s bove Utah Fower

; tight Co's, dam near Hyrum, Utah, while this correlation is admittedly not good,

Ll was the best correlation obtainatle from several streams investipated and forms

est basis for determining runoff in 194&, 1947 and 1GL8.

A gaging station was operated on Big Creek from April 1939 to September 1944

¥ to September 1945. This stationwas below two smzll diversions, In
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October 1949 the station was reestablished above the diversions, On I'l:te 10 is
shown a correlation curve of Big Creek and Placksmith Fork above Utah iower & Licht
Co's, Dam near Hyrum, Utah. This correlation, like the one for woodrui't Creci, is
not good but furniched the best basis for determining runoff in 19L&, 1947 and 194R.
Gaging stations were maintained on the outflow from Randolph Crgek reservoir
in 194, and 1945, On the basis of these two vears of record the runoffs for 19LE
and 1947 were estimated.
Irripated lands extend some distance up éach of the three branchesz »f Otter
Creek. These streams apparently receive the major prortion of their flow frum deep
| seeted springs, especially during the May to September period. A stuay of the
discharge a2t a gaging station below the junction of the three forks, which was
operated prior to 1945, and miscellaneous measurements made above diversions, in-
dicate the totzl supply in the three branches to be close to 12 cubic feel per
‘secbnd. This may'be argumented some by surface ruvnoff in good water yezrs, but for
tpe years 19LL to 1947, the average discharge previcusly noted 1s considered a
ieiiable figure on;which to base runoff.
o Salteratus b&éin,is a low drainage area of approximately 200 square miles
qrglléling the-éa;fvside of the Wesatch range., Ohgervations madé in 1944 and 1945
lfiﬁ;ﬁ the surface stream flow to be almost negligiblé. The Wasatch range pro-
%ﬁb?} intercerts mbét of the precipitation from the’moisture-bearing winds, which
i-mé’bredominately,ffom the west, before reaching the drsinage basin. Trecipita-
flon is probably very light over the basin, which would account for the apperent
Bck of runoff, However, the surface preciritation may infiltrate to the sround--
Eter table and there may be considerable groundwester movement down the valley.
factically all of the supply for irrigation in the basin is derived from Bear
fver through the Chapman Canal, During the non-irrigzation season water is divert-

‘ in Neponset Reservoir, This stored , .
from the river and stored/supply is argumented by additional diversion during

L

&/

4




the irrigation seeson. In deterwmining the seasonal surply it har it sumed
the Neponset Reservoir contained 6,000 acre-feet on May 1 of eazch v, This
6,000 acre-feet plus the discharge of Chepman Canal at the Utah-—uy: state
line, during the period May to September, is taken as the total sen .. =i supply

for this basin.

The average time interval for movement of moderate and high fiows from the
infiow stations to the outflow stations is about three days. Allowance is made for
this by using calendar month runoffs for the inflow stations and a lag of three ;
? days in computing the monthly runoffs at the outflow stations.
| The following Tables 18 to 22, show computations of inflow, outflow and stream %
; flow derletions in the Woodruff-Randolph section during the May to 3Septenber period

%ifor the years 1944 to 1948.

TABLE 18
Woodruff Randolph Section

Stream Flow Depletion Acre-Fest - 1944

May June  July  Aug. Sept. Total

- River nr. Woodruff 64,260 59,390 12,150 74 0 175,874

Canal at Wyo-Ut. 718 4,310 936 0 0 5,964 ?
ne ’ |
et Reservolr CO% 1,313 4,687 o% o% 6,000 ﬁ
IRiff Creek 8,518 - 3,656 976 434 352 13,936 i
e 938 520  AK10 333 3kk 2,545 il
rh Creek 100 30 475 320 209 1,453 'PV
Creek TWO®  720%  TLO%  UOE | T20% 3,600 |
tal inflow 75,274 70,249 20,37t 1,910 1,625 169,432 il
v
Bear River nr. Randolph 45,350 43,660 8,670 2,430 1,610 101,720 s
B.Q. West Side Canal at 4,859 3,760 545 0 0 9,164 i
Control Line ?
Total Qutflow 50,209 47,420 9,215 2,43C 1,160 110,884
SN
pletion 25,065 22,829 11,159 =520 15(_ 58,548
iistimated or computed on basis of partial records and miscellaneous discharge
fleasurements. |

G2



§ | TABLE 19
P Woodruff Eandolph Section
Stream Flow Depletion Acre-Feet ~ 1945

:

§ Inflow May June July Aug. Sert. Totel
Bear River nr. woodruff 37,470 36,480 10,140 7,950 2,220 94,260
Chapman Canal at wyo.-Ut, 1,789 3,903 1,480 634 86 7,892

Stete Line
Neponset Reservoir O% 1,790% 4,210% ox O 6,000%
Woodruff Creek 7,395 5,185 1,346 794 58L 15,304

Big Creek 665 729 K72 K80 K24, 2,770 .
Fandolph Creek 201 243 297 261 177 1,179 1,
Otter Creek THOX 720% TLOY  TLO*  J20%  3,660% j
Total inflow 48,260 149,050 18,685 10,859 4,211 131,065 z
“Outflow | f
| Bear Hiver nr, Randolph 13,63C 22,860 6,610 8,570 3,790 55,460 ;
B.). West Side Canal at L,959 3,659 687 3 0 9,308 1
Control Line |
: Total outflow 12,589 26,519 7,297 8,573 3,790 64,768 ,
 Depletion 20,671 22,531 11,388 2,286 421 <:§§E?97/

. % Estimated or computed on basis of partial records and miscellaneous discharge
. measurements.

TABLE 20
Woodruff Randolph Section

Stream Flow Depletion Acre-Feet - 1946
May ‘}Juﬁe July Aug. Sept. Total

Bear River nr. Woodruff = 41,500 '22;350 L54 31 0. 64,365

Chapman Canal at Wyo.-Ut. 2,960 - 2,710 0 o 0 5,670
State lLine : . R i
‘Neponset Reservoir ‘ - - - - - 6,000
Woodruff Creek - < - - - 26,500%
Big Creek - - - - - T4 700%
Randolph Creek - -~ - - - 2,000%
‘Otter Creek - - - - - 3,670%
Total inflow - - - - - 115,905
' -Bear Liver ar. Randolph 34,605 12,220 2,240 2,000 1,760 52,825 ik
¢ B.C. West Side Canal at 3,910 1,807 135 0 0 5,852 gl
Control Line J
Total outflow 38,515 14,027 2,375 2,000 1,760 58,677 {
Depletion <3§Z£§§%:;> |
» omruted by correlation curves of runoff, principally Blacksmith Fork.

"Bstimated. '

R
£,
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TABLE 21
B} wOodru(f’Rgngolph Section
Stream Flow Depletion'Acre-Feel - 1947

Inflow , May June July .  Aug. Sept. Tbtgl

Bear River nr, Woodruff 58,950 54,110 11,040 2,880 1,200 128,180
Chapman Canal at Wyo.-Ut, 3,980 3,750 0 L - 30 7,804
- State Line

Neponset Heservoir

- - - - o a 6,000%
Woodruff Creek - - - - - 15,000
Big Creek - - . - - - 3, 800%
Randolph Creek - - - - - 1,500%
Utter Creck - - - - - 3, 670*
Tbtal inflow - - - - - 167, k5h

‘Outflow R

Bear fiver nrs’ Randolph : 37.580 52,000 9;480:~b,390* 2,860~f106,310

B.Q. West Side Canal at 6029 L901 LMy 178 | o 12)851
Control Line B o g :
Total outflow N h3,609 _56,901 11,229 j§,563 2,860) 119,167

‘“fDepletion , : , - 7 <::53 287-

e Computed by correlation curves ofxrunoff princlpally Blacksmith Fork.

Big ‘Creék ‘
Randolph Creek -
‘Otter Creek. .- .""
- Total inflow .

137 385

_.ear River nr. Randolph - - - - < 68,616
B.Q. West Side Canal at Lo - o - - /9 ,200%

Control line

Total outflow . - 7,816

59,569

omputed by correlation curves of runoff, principally Blacksmith Fork.
- Estimated,




Water Diverted for Irrigation

Records were collected on canals diverting from the main stem of the river
for the years 1944 to 1947 and on canals diverting from the tributary streams in
1944 and 1945, ’

Table 23 shows the May to September diversions of the Bear River canals in

acre-feet and in acre~feet per acre. Total water diverted from the tributaries

are also shown.

Figurés given for Chapman Canal and Neponset Reservoir are. for Utah lands,
for which there is estimsted to be an annual supply of 6,000 acre-feet from Nepon-
| set Reservoir plué May to September discharge of Chanman Canal at Wyomihg—utéh
Ef State line gaging station. The B.Q. West Side Canal delivers water to 3,809
ti acres north of the Randolph control line. These deliveries émounted to 9,547
;%gacre-feet in 1944, 9,465 acre-feet in 1945, 6,077 acre-feet in 1946, and 13,304
, iﬁacre-feet in 1947 With' these adjustments applied to the totals of Table 23, the
¢f'ollouing tabnlation shous the 1rripation\vater applied in the woodruff-Randolph
;fsection. o | ‘

Water Applied in Acre-Feet

| ,"Tbtar:ﬁl R | \
| 52222& | S 19kk 1945 _2§é 1947

51 819 g 12&,70& 137,734 116 572 131,579

Ry
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, ’) -»“Planlmet—*red c and use maps except as noted. '

“i) “Areas not entirely mapped.
E aiance, and. wat.er users claims,

&b

TABLE 23 il
Irrigation Diversions in Woodruff-Randolph Sectio. "3
;[:‘g ‘
NAME OF CANAL hcres  DIVERTED ACRE-FEET b r-"ET PER ACKE Tl
OR STREAM Irrig. May to Sept. olinl
» (a) 1944 1945 1946 1947 Lika 195 1946 1947 g€ |
A 172 N
, 7rancis Lee 673 4,09 5,836 3,346 5,389  £.08 .67 L.97 .01 e |
| ear River 1,838 7,247 8,474 5,079 8,526 3.9L L.Sl 2.76 .6l sl
dNeville et 0 0 ) & ey | |
Fees and & Livestock 412 3,347 4,506 2,004 3,269 5.12 10.91 k.86 7.98 s |
307 1,288 1,074 814 3,154  L.20 3.50 2,65 10.27 to.4q) “
19,550 26,459 29,932 19,676 31,616 2.77 2,01 2,06 3.31 zvs” ;
5,635 12,941 17,323 11,09& 1&,028 2,30 3,08 1,97 2,49 2370
© 1,298 2,82, 1,820 @ 1,683 4,070 2,18 TR0 1,30 3.1k esSUH
aandolph-Saoe Creek 9,380 15,970 13, 1407 10,518 15,853 1.70 1.0 1.12 1,69 neflih
FcMinn 1,382 4,200 1,160 "621 2,588 2.0L WBL o t.L5 1487 ne7|
i berg 820 2,314 1,955 1,436 1,806 2.82 2,38 1.75 2,20 478
3.2, West Side -~ 5,813 19,620 25,007 14,413 16,343 3.38 L.36_ 2,48 . 2.8L.87/
K hapman Canal and =9 70F : . _ LT
® Heponset Keservoir 37’ o e :
8 (Utah Lands) - 7, 11,964 13,892 11,670 13,804 1.53 172 1,49 1.77
Woodruff Creek (c¢) b 5,00 13,936 15,304 26,500 15,000 = 2.L5 2.68 L.65 2.64
g » and Randolph aﬁéw
@ Creeks (c) St b 2,500 3,998 3,949 9,900 5,300 1.60 1.58 3.96 2.2
4;ter Creek (c) '; b z 500 3,670 3,670 3,670 3,670  1.43 1.43 1.43 1.43
55,628 133,868 147,0h2 122,42k 144,436 2,40 2,64 2.20 2,60

Acreage deter‘mined from partlal maps, field reconnlas-




Computation of Consumptive Use in Woodruff-
Randolph Section

Tables 24 to 27 show the data for and computation of consumptive use in
the Woodruff-kandolph section. Precivitation recorded at Woodruff, Utah is as-
summed to occur evenly over the irrigated lands and all precipitation between
May 1 and September 30, is considered & making up the supply from this source,
Study of the return f low and gain hydrographs in the Bear hiver Hydromet-~
ric Date Heports(zghows the return flow from water applied in irrigation closely
E follows the pattern of daily diversions for irrigation. These hydrographs treat
1 only supplies, diversions and return flows in the main stem of the river and allow
i for a time interval of three days in the reach. Tributary supplies and diversions
é.are not included in the comrutstions but the return flows from tributary sources
l;contribute to the river rain. Peak irrigation on the tributaries precede that

%for the river since tributary runoff comes earlier, Peak irrigation from the west

1

[
p'x
k;low in the tributaries is diverted for irrigation., In 1544 stream flow from west
g ' Tt

ol

side tributaries would occur at the same time as peak stream flow as a}l of the

‘;cygeké reached its peak:aboqﬁ¥nay 10 and 19ﬁ5§bn May 11. The gain hydrogra-

é{ sf@hdicate that the peak groqndwﬁter flows resgiting from thz trivutary irriga-

T

(=i

3

o

loh ‘reached the river about Juﬁg

5

4n 1944 and June A in 1945. The time interval

tﬁﬁs indicated to be about 2A;h§§s'for movement of groundwater from the irrigated
ibutary lands to the main stemubfziﬁe river,

iiﬁormally the irrigated bottom lends in this section of the river are bare of
Bnow long before May 1 and little or no intermediate runoff occurs. Conseguently,
;; intermediate supply correction need be applied for the early months of the ir-

{ gation season as were found necessary in the Upper Wyoming section,

ek ae wn W aw et e mm AW e am me Be e Gy W we we AR e e e AR e e em M e WA e em A Be ar @ e = o e

19)  Bear Fiver Hydrometric Dataj 1944 - Plate 111; 1945 - Plate 100; 1946 -
¢ Plate 100; 1947 - Plate 97.




Month

Oct.
Nov.
Dec,
Jan.
Feb,
Mar.
Apr,
May
June
July
Auyg.
Sert,

Total

TABLE 24

Preciritetion st Woodruff, Utah in Inches

1544

1.10
Az
49
.22
W40

1,65

la39
.76

2.41
<87
.17
a15

G.e3

1545 134¢E
1.70 9.94
Wl 1.3R
.10 .35
.03 .08
.91 .2}4
45 1.37
.28 47
1.57 1,808
1.37 .2
1.37 «3C
2.29 « 50
LT .15
11.95 B.14
TABLE 25

1947

3.23
.52
.57
.68
.38
.75
.92

1.62

3.19
.23

1.73

1.43

.

15.75

1948
.52

LS
1.75
<40
.63
.06
.35
.83
.84

o f

7.36

Precipitation Supply in Acre-Feet on 51,820 Acres

Month

May
June
July
Aug,
Sept,

Total

Month

May
Junc
July
Aug,
Sepl.

1944 1945 1946 1947 1948
2,280 6,780 8,120 7,000 2,380
10,410 5,920 1,210 13,730 1,510
3,760 5,920 1,300 1,430 3,580
730 14,210 2,160 7,470 3,630
650 2,030 650 6,180 3,110
18,830 34,860 13,440 15,860 14,210
TABLE 26
Valley Stream Ficw Lepletions in 4cre-Feet
From Tables 18 to 21

1944 1945 1946 1647 1948
25,060 29,570 - -
22,839 22,530 - -
1.,160 11,390 - - -
- 520 2,290 - - -
20 4,20 - - -
58,550 66,300 57,220 42,2907 59,570

Total




TABLE 27

Valley Consumptive Use in Acre~Feet
(Combined Tables 24 and 25)

Month 194, 1945 1946 1947 1948

May 28,340 36,450 - - -
June 33,240 28,450 - - -
July 14,920 17,310 - - -
Aug. 210 16,500 - - -
Sept.. 670 2,450 - - -

Total 77,380 101,160 70,670 8L,150 72,780

Irrigation-Growing Period and Available Heat
(Consumptive Use Factor)

The same comments as noted in the previous general discussion and for the

Upper Wyoming section apply to this section in tlic determination of the irrigs-
tion-growing period, available heat and consumptive use factors, Tables 28 to
. 32 show irrigation-growing periods, mean monthly temperatures, monthly consump-
ﬁ tive use factors and summation of consumptive use factors for the irrigation-

; growing periods,

TABLE 28

Irrigation~Growing Period

Date End of Irrigation Irrigatioh«Growing,Period

Date follow-
ing end of Date first Bear R. nr.
hard freez- hard freez- Woodruff

' ing in ing in drops below Date plus
 Year  spring fall 100 c.f.s, 1L days Begin End Days
f 194, May 7 Sept. 15  July 14 July 28  May 7  July 28 83
k1945 May 5 Sept. 19 Aug, 27 Sept. 9 May 5 Sept. 9 128
L 1946 May 7 Sept. 9 June 27 . July 10 May 7 July 10 65
E 1947 Apr. 30 Sept. 11 July 22 hug. &L May 1 Aug. 4 96
- 1948 May 14 Sept. 6 June 28 July 11 May 14 July 11 59
{8 e a
6'/‘¥} /

%7




TABLE 29
Monthly Percent of Daytlme Hours of the Yeer and Monthlv
Mean Temperature in Degrees Fahrenheit
at Woodruff, Utah

Daytime hrs.

Monthly Mean Monthly Temperatureéi- t
Percent _

p 1944 1945 154¢ 1947 19.8
10.1% L8.& L& LL.L 5C.3 L€.8
10.21 5244 50.2 5545 52.0 55.6
10.35 60.6 62.5 63.2 61.6 60,5

9.62 58.5 61.5 61.8 59.4 59.0
8.40 51.2 Lg8,9 5.8 52.6 53.0
TABLE 30

Monthly Consumptive Use Factor = t 6 o)

1944 1945 1946 1947 1948
L9
L9h 490 4SO 510 A.7h 7
535  5.13  5.67 5.1  5.68 72
§.28 b7 bS5 63T b6 -
5.62 5.91 5.5 5.70 5.68 i
_ﬁ;29- _ k.20 _fﬂ#gi. L.32 *ﬂﬁ;ﬂﬁu‘ o
5,& ¢7 . 26' 5’/ 26 ;?@ .26/9? o 2‘: g
‘l‘,‘

TABLE 31

Summation of Monthly Consuptive Use Factors in
Irrigation-Growing Feriod

Irrigation-Grow-

ing Period :
Begin End May June July Aug. Sept.. Total = F
5/7 7/28 3.98 5.35 567 0 0  15.00/—
5/5 9/9 .26 5.13 6,47 5.91 1.37 23,14
5/7 7/10 3.63 5.67 2.12 0 0 11l.42
5/1 8/ . 5.10 5.31 £.37 A 0 17.52
5/l 7/11 2.75 5,68 2,22 0 0  10.65




SN

TABLE 32

SRR
Summary Table /'r“%A

' Consump, Consump.
water Apprlied Conswmp. Use In. Use

Irrigation~Growing Consumptive in Irrigation Use per Acre Coeff,
Year Period Days Use Factor Ac.-Ft. Ac.-Ft. U K= é ‘
) B

1944 83 15.00 124,700 77,380 1.19
1945 128 23,14 137,730 101,140 1.02 |
1946 65 11.42 116,570 70,670 14437 \
1947 96 17.52 171,580 84,150 1.12 I
19,8 59 10.65 - 72,780 1,59
] |
| |
»,, /5. :

7/

Graphs of Kelation

On Plates 11 to 15 are plotted graphs showing relation between consumptive
use and water applied in irrigation, deys in irrigation growing period, and
consumptive use factor or availeble heat on valley and acre basis. A graph showing

relation of total inflow and total outflow is also shown.

5/ ol
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RANDOLPH TO BORDER INCLUDING SMITHS FORK SECTION

General Characteristics

This section of the Bear Fiver Valley extends from the Handelph Control line
to Border Wyoming and includes the irrigeted lsnds on Smiths Fork,
The following tabulation shows the approximate irrigsted acreage from each

source of supply.

Bear River above Smiths Fork 12,090
Bear River below Smiths Fork 2,550
T (Less Cook Canal)

Twin Creek below Sage 1,100

- Grade (reek 306
Pine Creek (B0O

Sublette Creek - 670

Smiths Fork » 9,800

Total 27,310

Irrigated lands ia the main river valley are situated between 6,100 feet and
6,210 feet elevation and irrigsted lands on Smiths Fork are between 6,200 and 6,600
feet elevation. Top soil in the river bottom lands is clayey loam and that on
Smiths Fork is mostly silty loam mixed in places with gravel.

Excluding the drainage area above the Rgﬁdolph Control line, there are ap-
proximately 850 sauare miles tributary to this valley section. Of this total
area stream flow from eprroximately 4BO square miles is gaged, 100 sguare miles
lies in the valley bottom, ancd the remaining 270 square miles is low foothill drain-
-ape from which there is practically no surface runoff except early in the svpring,
usually before Ray 1. Of the valley bottom lands aprroximately 46 square miles are
under irrigation.

Stream flow records of the inflow and ouiflow are available for this area

during the period May to September as follows:

S 7




Inflow 1944 1945 1946 1947 1948

Bear River near Randolph , X x X X X
R... West Side Canal at Control Line X X X x
Twin Creek at Jage X X x X X

Sucker Springs Misc. Measurements
Smiths Fork near Border '

X x b'e X X
Howland Creek x X X X x
Grade Jreek X X X X X
Pine Creek X X 'd X X
Sublette Creek b'e X

Cutflow
Bear River at Border b'e b X X X
Cook Canal : X b'e X X X

Sucker Springs maintaing an almost constant flow of 5 second feet, Missing
records for Sublette Creek have been computed on the basis of correlation with
Howland and Grode Creeks, The corrzlation curve for Fay to September runoff is
shnown on flate 16, The missing record for B. .. Wesi Side Canal at Contrel Line
was estimatec for 1948,

The: zverage time inéerval for moveuwent of moderate and high flows from the
inflow stations to the ouﬁflow stations is about three days. Allowance is made
for this by using calendar month runoffs for the inflow stations and a lag of
three days in computing the monthly runoffs at the outflow stations.

The following Tables 32 to 37 show s tream {low depletiéns in this section

during the Kay to Septermber period for the years 1944 to 19LE8,

S
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Kandolph to Border Section )
Stream Flow Depletion Acre-Feet - 1344

Infliow May June July Aug. Sept, Total
|
Bear River nr. handolph 42,540 45,750 11,670 2,590 1,510 105,150 ‘4%
B.Q. West Side Canal at L
Control Line 4,723 4,130 724 0 0 9,547 '
Twin Creek nr, Sage 1,770 4,550 433 305 275 7,523
Sucker Springs 307% 298% 307+ 307% 298« 1,517
Smiths Fork nr. Border 20,180  21,60C 15,060 2,330 5,990 €1,160
Howlsnd Creek 575 591 315 208 - 134 1,823
Grade Creek LOO® L16 299 207 151 1,473
Fine Creek 1,075 1,140 1,095 1,041 966 5,317
Sublette Creek LOO® 415 242 181 121 1,359
Total inflow 72,170 82,360 30,145 13,169 9,545 214,889
Outflow
Bear River at Border 67,950 74,820 23,620 3,390 6,650 182,050
Cook Canal 1,126 2,31% 2,227 308 225 ¢,200
Total outflow €9,086 77,134 25,847 3,298 5,385 188,250
Depletion L,O8L 11,726 1,292 3,871 2,560 20,£2G

# Estimated on basis of discharge meisurements or correlation with nesrby streams.
TABLE 34

- Randolph to Border Section
Stream Flow Depletion Acre-Feet - 1945

Inflow May June July Aug. Sept. Total
Bear River nr,., handolph 13,550 22,140 8,110 2,360 4,100 56,360
. Bch West Side Canal at . .
Control Line 4,586 3,989 855 35 0 9,465
Twin Creek nr, Sage 590 862 312 1,380 294 3,438
Sucker Springs 307 298% 307 307 298% 1,517%
Smiths Fork nr. Border 25,350 35,440 19,430 10,150 7,170 97,550
Howland Creek 508 625 390 239 156 1,918
Grade Creek : 334 4,68 376 pINN 170 1,592
“Pine Creek 879 1,051 1,142 1,083 1,000 5,155
Sublette Creek 396 349 255 252 176 1,418
Total inflow L6,610 65,222 31,167 22,050 13,364 175,413
Outflow
Bear River at Border 35,060 54,010 22,820 19,080 14,340 144,310
Cook Canal 669 3,369 1,829 505 25 6,397
Total outflow 35,729 57,379 25,6L9 19,585 14,365 152,707 |
Depletion 10,881 7,843 5,518 2,465 ~1,001 25,706 i
# FEstimated oi basis of discharge measurements or correlation with nearby streams. ﬂ
il
. -
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TABLE 35

Randolph to Border Section

R RN

Stream Flow Depletion Acre-Feet - 1946

Inflow

Bear River nr,
B.3. West Side
Control Line
Twin Creek nr,
Sucker Springs
Smiths Fork nr, Border
Howland Creek
Grade Creek
Pine Creek
Sublette Creek
Total inflow

Outflow

Bear River at Border
Cook Canal
Total outflow

Depletion

Randolph
Canal at

Sage

May June July Aug. Sept,, Total
39,050 14,360 2,330 2,020 1,740 59,500
3,712 2,189 176 0 0 6,977
2,250 717 369 591 485 4,02
307# 298# 307% 307% 298 1,517%
34,460 29,310 13,690 8,440 6,350 92,250
1,016 L73 313 235 179 2,206
600 306 278 198 153 1,535
1,372 1,200 1,130 1,061 1,004 5,767
600 310% 280% 200# 150% 1,540
83,367 49,163 18,873 13,052 10,359 174,814
75,370 33,670 14,190 10,330 10,910 144,470
696 2,77 1,690 147 Ll 5,348
76,066 36,444 15,880 10,477 10,951 149,818
7,301 12,7119 2,993 2,575 ~592 24,996

* Estimated on basis of discharge measurements or correlation with nearby streams.

TABIE 36

Randolph to Border Section
Stream Flow Depletion Acre~-Feet - 1947

Inflow

Bear River nr. Randolph

B oQo West Side Canal at

- Control Line

"Twin Creek nr., Sage
- Sucker Springs

Smiths Fork nr. Border
.Howland Creek

Grade Creek

Pine Creek

Sublette Creek

Total inflow

OCutflow

Bear River at Border
Cook Canal
Total outflow

Depletion

Sept. Total

May June July Aug,

35,200 52,950 11,600 4,480 2,890 107,120
5,881 5,105 2,122 196 0 13,304
1,720 2,110 589 741 682 5,842

307+ 298% 307 307 298% . 1,50L7*

48,370 38,210 19,270 11,030 7,110 123,990
1,351 607 402 291 196 2,847

700% 378 304 218 162 1,762
1,279 1,206 1,163 1,101 1,071 5,820
700% 500% 40O 220%  160%  1,980%

95,508 101,364 35,157 18,584 12,569 264,182

82,920 90,910 28,230 16,870 13,330 232,260
1,981 2,255 1,378 216 0. 5,860

84,901 93,165 29,608 17,116 13,330 238,120

10,607 8,199 6,549 1,468 =761 26,062

# Estimated on basis of discharge measurements of correlation with nearby streams.

¢ O
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TABLE 37

Randolph to Border Section
Stream Flow Lepletion Acre-Feet - 19,8

Inflow

Bear River nr. Kandolph
B.Q. West Side Canal at

Control Line
Twin Creek nr. Sage
Sucker Springs
Smiths Fork nr. Border
Howland Creek
Grade Creek
Pine Creek
Sublette Creek

Total Inflow

OQutflow

Bear Hiver at Border
Cook Canal
Total Outflow

Depletion

May
47,270

5 ,000%
2,290
307#
41,190
1,128
900
1,543
800
101,028

89,700
143
90,143

10,855

June July Aug,
21,000 1,540 1,870
4 ,000% 200 O
1,440 506 392
298a# 307 307T*
33,770 14,090 8,370
603 345 243
502 313 235
1,450 1,305 1,196
500 300%  200%
63,564, 18,906 12,813
46,030 13,880 8,490
2,891 1,435 612
48,921 15,315 9,102
14,643 3,591 3,711

Sept.. Total
1,560 73,240
O®  G,200%

273 5,501
298% 1,517+
5,920 103,340
172 2,491
167 2,118
1,100 6,5%
130% 1,930%

9,620 205,931

7,260
214,
7,470

2,146

165,360
5,595
170,955

34,976

% Estimated on basis of discharge measurements or correlation with nearby streams,

Subdivision of Handolph to Border Section

In the spring of l9h8xa gaging station was installed on Bear Hiver above the

mouth of Sublette Creek, This statio: is below all lands lrrigated from Bear River

above the mouth of Smiths Fork and also below about sixty-five percent of the lands

irrigated by the Covey Canal system which derives its water from Smiths Fork.

An

east-west control line through this station would subdivide the kandolph to Border

Section into two areas. The river valley bottom at this point is restricted in width

due to out-~wash from Sublette Creek on the ezst and Boyd Creek on the west, Irrigation

on the Sublette alluvial fan would tend tc produce a groundwater dam on the east side

but there may possibly be down valley groundwater movement through the Boyd Creek fan

on the west side,

Records were not obtained on the water delivered by the Covey canals to lands

sonth of Sublette Creek.

Although these lands comprise sixty~five percent of the

total Covey lands, it is not believed they would receive more than forty to fifty

percent of the total Covey water because of limited capacity of the main

siphon crossing Sublette Creek.

&/
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In Table 38 are shown the computatlons of stream flow depletion for 1948
for the section between the Randolph Control line and Sublette Control line.

By deducting this depletion from that previously determined for the Randolph to

Border section a determination is also obtained for the section from Sublette
Control line to Border including Smiths Fork.
Irrigated acreage south of Sublette Control line 15,680 acres

‘Irrigated acreage north of Sublette Control line 11,630

TABLE 38 _ i&
|

Randolph to Sublette Section :

and i
~ Sublette to Border Section ' :
Stream Flow Depletion Acre-Feet - 1948 i '

Inflow - May June July Aug. Sept. Total al
Bear River nr, Randolph 47,270 21,000 1,540 1,870 1,560 - 73,240 W
BsQ. West Side Canal at ' ‘ , I

Control Line 5,000%  4,,000%  200% o% . 0% 9,200% I
Twin: Creek nr, Sage 2,890 1,l40 . 506 392 273 5,501
50$ or Covey Canal -system 1,950 = 2,907 2,970 2,077 1,623 11,527 - 3

. above Sublette © 47,500 22,690 45220 2,720 2,410 79,540 . .

- Bandolph to Sublette 9,610 6,657 996 1,619 1,006 19,98

|

|

|

?.timn interval) !

|

Randolph to Border 1o;eé§f' 14,663 3,51 3,711 2,146 3,976 \
“ o I
|

Compu
(Tgh 37 ‘ , .
Net_Sgblette to Border 1,275~ 7,986 2,595 2,092 1,100 15,048

including Smiths Fork

~Tab1e 39 shows the May to Septehber diversions in scre-feet and in acre-feet =

| & 2aed

¥ \
Water Diverted for Irripation _ | ‘
|

per acre of the Bear River, Smiths Fork and tributary stream canals in the Randolph
to Border section. This tabulation does not include some minor diversions from 0
small iﬁtermittant tributary streams around the periphery of the valley or diversions M

from Twin Creek above the gaging station at Sage, Wyoming. For the tributaries shown

x HiE
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total irrigation diversion is given instead of listing each individual canal,
The totals in this table do not reflect the actual acreage irrigated or water
aprplied in the valley section for which the stream flow depletion hzs been computed.
However, with adjustments to the totals as noted in the following brief discussion
the total acreage and total water applied can be determined,
1. There are 1,378 acres irrigated from Bear kiver above the mouth of
Smiths Fork, the supply for which could not be measured. This
supply is derived frcm overflow and backwater f rom Fixley Dam
and waste water from B. . East Side, McFarland and Twin Creek
‘ canals, Since the amount of weter invclved in the overflow and
backwater is relatively small, an approximate‘adjuftment can be
made by increasing the screage by 1,378 acres without increasing
the water diverted, _
. 403 ¥ ,

2.cr s of land nortli of the Randolph Control line receives
wager from.the B. 7. West Side Canal which diverts in t he Woodruff-
EFandolph section. This canal delivered pest the control line 9,547
ac.-ft. in 194k, 9,L65 ac.-ft. in 1945, 6,077 ac.-ft. in 1946,
13,304 ac.-ft. in 1947 and an estimated 9,200 ac.-ft, in 1948. The
totals would need be increesed by these amounts,

'3. The adreage irrigated anc water cdiverted by the wuinn Bourne Canal

on Smiths Fork w0u1d'be deducted 2s the laznds are upstream from
the Smiths Fork near Border gaging station.

L. Return flow from the Cock Canal lands would not return to the river

above the Bear Fiver near Border gaging station, therefore this

canal's acreare and water would be deducted from the totals.

The total given in Table 39 with these adjustments result in the following
net (irures,

Lereage wWater applied in irrigation, Ac.=Ft,
Irrigated 1004, 1945 1346 1947 1948
27,313 106,530 113,715 103,447 106,257 112,022
%3
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NAME OF CANAL

TABLE 39

Irrigation Diversion Randolph to Border Section

Acres

DIVERTED ACRE-FEET

ACRE-FEET PER ACRE

(Continued on next Page)

Bear River Randolph Irrig. May to Sept.
Control Line to Sublette (a) 1944 1945 1946 1947 1948 1944, 1945 1946 1947 1948
B, Q. West Slough 1,882 6,673 10,101 7,715 3,009 3,056 3.55 5e5L 4,10 1.60 1.62
McFarland 300 1,149 1,223 675 577 360 3.83 4,08 2.25 1.92 1,20
B. Q. Fast Side 2,104 9,704 13,139 13,013 8,518 8,752 L.61 6.2 6.18 4,05 L.17
Pixley 2,60, 8,347 4,858 2,626 8,331 3,453 3.19 1.86 1.00 3.19 1.32
Total 6,900 25,873 29,321 24,02¢ 20,425 15,621 3.75 4L.25 349 2,95 2.26
Bear River ’
Sublette to Border
Garrett 227 1,301 1,281 1,629 869 990 0.00 5.91 7.51 L.0O 4.56
Sights 705 1,939 2,570 2,469 1,811 1,937 2.75 3.65 3.50 2,57 2.76
Wyman (East) 234 2,462 2,203 912 1,121 1,850 10.52 9.40 3.90 4.79 7.G1
Wymen (West) 369 5,172 5,180 3,182 3,229 3,239 14.02 14.04 8,62 8,75 8.78
Snyder 351 3,969 4,503 4,640 4,257 4,282 11,31 12,82 13,22 12,13 12.20
Rocky Point 256 723 1,749 1,438 1,554 2,890 2.82 6.83 5.62 6,07 11,30
Cook 2,925 6,102 6,407 5,363 5,843 5,58L 2,08 2,19 1.83 2,00 1,91
Total %23,090 2,356 20,219 21,842 22,87  L.21  Lu5 3,70 0 L.00 - Ll -
Smiths Fork
.Quinn Bourne 354 262 1,175 249 1,293 932 o 3.32 270 3.66 2.64
Button Flat 241 862 1458 263 0 102 3.57 1.90 1.09 0 42
Perry Partridge 263 346 270 377 0 320 1.31 1.02 1.43 0 1.22
Progress 218 634 602 760 456 581 2,91 2.76 3.48 2,09 2.67
Emelle 659 2,646 3,107 3,566 4,323 5,097 4.32 Le72 5.42 6.66 7.75
Cooper AL 1,440 891 1,040 2,062 2,192 3.48 2.15 2.51 L.99 5430
wWheelock (Upper) 175 202 308 1,314 598% 1,668 1.72 1,76 7.52 341 4,60
Wheelock (Lower) 18 973 1,392 726 585 5.15 7.35 384 3,10)
Covey, Mau, & Collett 4,396 16,611 13,245 15,542 14,117 23,059 3.77 3.02 353 3.22 5.25
Tanner, Hunt, Garrett 288 1,64L 1,864 2,161 2,701 2,465 5.71 6.48 7.51 9.38 2,58

| Ll




'TABLE 39 (Cont'd.)

Irrigation Diversion Randolph to Border Section

NAME OF CANAL 4 Acres DIVERTED ACRE~FEET  ACRE-FEET PER ACRE
2 Irrig. May to Sept.
Smiths Fork- (Continued) (a) 1944, 1945 1946 1947 1948 194k 1945 1946 1947 1948
Whites Water 915 5,826 8,293 7,548 6,129 6,805 6.37 9.07 8425 6,70 743
Martin 149 350 118 85 0 160 2.35 79 57 0 1.07
Bourne 117 1,939 1,640 1,801 1,573 1,432 16.58 14,00 15,40 13.45 12,25
Forgeon 210 1,366 1,264 937 1,196 1,467 6.51 6403 Lek7 5.70 6,99
Stoner 369 1,221 2,700 1,492 1,874 3,025 3.31 7.32 LO4  5.08 8,23
Morgan : Wk 1,49 2,343 1,949 1,629 1,989 10.35 16.27 13.55 11.32 13.81
Cokeville 69 613 652 833 YN} 629 8.88 9,45 " 12.09 10.75 9.13
Tanner 1 & 2 110 1,152 886 1,118 1,412 1,746 10.49 8,06 10,15 12.85 15,87
Smiths Fork Canal 142 1,056 1,824 1,568 1,015 1,248 7.k 12.85 11,03 7.16 8.93
South Branch 1 & 2 737 4,803 5,509 5,109 5,006 5,099  6.51 7.7 6.94 6,80 7,01
‘g; Total Smiths Fork 10,159 45,536 48,541 48,438 46,710 40,036 4,50 L«80 Lo79 4.62 5.97
Tributary Streams Ze FC
Twin Creek (b) 1,100 1,560 1,616  2,400€) 2,800(c) 2,L00{) 1.42 1.47 2.18 2,54 2.18
Grade Creek (b) 300 1,272 1,592 960 1,122 1,414 L.25 5.31 3.20  3.75 La72
Pine Creek (b) 800 4,775 4,989 5,396 5,200 5,063 5.97 6.23 6.75 6,50 6.34
* Sublette Creek (b) 670 1,241 1,18 1,540(c)1,980(¢c)1,930() 1.86 2.12 2,30 2.96 2,88
Total Tributaries 2,870 8,848 9,615 10,296 11,102 10,807 3.08  3.35 3.59  3.87  3.77
GRAND TOTAL
Randolph to Border 25,405 103,3%7 111,833 102,982 100,089 109,338  4.07 L .40 4,06 3.9L 4,31

(a) Tlanimetered on land use maps except as noted.

(b) Estimated,
(c) Estimated on basis of supply.
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Computation of Consumpiive Use in Randolph to Border,
including Smiths Fork Section

Tables 43 to 42 show the data for and computation of consumptive use in
the Randolph to Border section. This section also includes Smiths Fork and the
lands irrigated from Smiths Fork,

The lands irrigated from Bear hiver above the mouth of Smiths Fork usually
have a short season watgr supply and the practice of heavy irrigation starting
about May 1 and then turning off about July 5, seems to have been established
even though in some years the supply lasts beyond this date., Lands irrigzted
from Smiths Fork use water from early in May until lzte in September, and since
a good portion of these lands are located on benches and have adequate drazinage,
alfalfa makes up a good portion of the crops raised., Lands irrigated from the

tributary streams use whatevar water is available throurhout the irrigation
season.,

These different patterns of water application in an area where the return
flows cannot be segregated makes impossible a study simlilar to those made for the
two upstream sections, However, for what it may ﬁe wofth, similar data is given
for this section,

Climatological data is available for two stations located near the north
and south ends of the section, Average precipitation data based on the two
stations are used in ﬁhe following tables.

TABLE 40

Average Precipitation in Inches at Sage and Border, Wyoming

Month 1944, 1945 1946 1947 1948 1949

May 1.00 2.29 1.54 1.96 .48 1.98

June 2,31 1.98 o4l 3.18 1.48 2,12

July NCTRR .83 L8 3h .92

August, 08 1080 1.48 2.19 .36 .30

September 40 1,07 .79 1.36 .72 WA
bb




Precipitation Sunply in Acre-Feet on 27,31C Acres

TABLE 42

Month 1944 1945 1946 1947 1948 1949
May 2,280 5,230 3,520 4,480 1,100 4,520
June 6,420 4,520 940 7,260 3,280 1,840
July 1,230 1,100 1,900 1,100 780 2,100
August 180 3,650 3,380 5,000 £20 680
Septembér 919 2,350 1,80C 3,190 1,640 1,050

Total 11,020 14,850 11,540 20,940 7,720 13,190

TABLE 42
) Valley Stream Flow Depletions in Acre-fFeet
From Tablas 33 to 27

Month 1944, 1745 1946 1947 1948 1949
May L, 28l 11,085 7,601 11,107 11,185
June 11,911 8,194 13,009 2,299 14,793
July L 406 5,723 3,113 6,499 3,641
August 3,940 2,513 2,625 1,548 3,761
September 2,689 -977 ;542 -471 2,216

Total 27,230 26,538 25,806 26,782 35,596

TABLE 43
Valley Consumptive Use in Acre=Feet
Covbined Tables L1 and 42)

Month 1944 1945 1946 1947 1948 1949
May 6,564 16,315 11,121 15,597 12,285
June 12,331 12,714 13,949 15,559 18,173
July 5,636 6,823 5,013 7,599 4,L2L
hugust 4,120 6,163 6,005 6,548 L,581
September 2,599 L3712 1,258 2,473 3,856

Total 38,250 43,433 37,3k6 47,722 43,316




Irrigation-Growing Period and Availsble-Heat
(Consumptive Use Factor)

Because of the extreme difference in time that water is applied to the
lands irrigated from the main stem of the river above the mouth of Smiths Fork
and the time that water is arplied to lands served princip2lly from the Swmiths
Fork source of supplyv, it is necessary to use two "irrigation-growing" periods.
In general, cach would be applicable to about fifty percent of the irrigated
lands in the section, The following definition serves for each:

The "irrigation-growing period" is that portion of the period

May 1 to September 30, when the total water applied becomes greater

than 100 c¢.f.s. or the day following the end of extreme freezing

temperstures, whichever is the later and the day the water being

apt-lied decreases below 100 e¢.f.s. plus 14 days, or the day of

the first extreme frost in the fall, whichever is the earlier,

It may be that the water table under the river bottom lands remains high
in the root zone and furnishes plant moisture for a longer period than this defi-
nition provides.

In tables 44 to 49 zre shown the data and determination of the consumptive
use factors. The factor for the river lands is designated Fy and the factor for

the Smiths Fork lands is designated F2.

L9




TABLE 44

Irrigation-Growing Period Bsar River above Mouth of Smiths Fori

Date follow=- Date be- Date end of Irrig. Irrigation-i .
ing end of Date first gin of FreEgron=urou.l erlod
hard freez- hard freez- Irrig. Date be~
ing in ing in above low 100 Date plus
Year spring fall 100 cfs. cfs. 14 Begin knd Days
94k 5/7 (a) 9/15 (a) 5/13 7/6 /20 5/13 7/20 69 :
1945 5/5 (a) 9/19 (a)  5/9 /8 7/22  5/9  7/22 75 i
946 5/7 (a) 9/9 (a) 5/3 6/30 /W 5/7T U1k 69 %
1987 4/30 (a)  9/11 (a) 5/ 6/29 13 5/7  1/13 68 3
1948 5/ () 96 (a) 59 6/25 8 519 /e el
(a) Woodruff, Utah temperatures used. ;
(b) Border, Wyoming temperature used. é
i
TABLE 45
Irrigation<Growing Period Lands Served from Smiths Fork %
Source of Supply :
Date follow= Date be~ Date End of Irrig. Irrisstion-Grow.Period
- ing end of Date first gin of ;
hard freez- hard freez- Irrig. Date be- ;
ing in ing in above low 100 Date plus :
Year spring fall 100 efs, cfs., 14 Begin ¥nd Days
1944 5/7 9/16 5/18 9/30 9/30 5/18 9/16 122
1945 5/4 9/19 5/8 9/9 9/23 5/8  9/19 135
1946 5/5 9/18 5/15 9/k 9/18& 5/15 9/18 127 _
1947 5/3 9/15 5/10 9/8 9/22  5/10 /15 128 -
1948 5/7 9/6 5/14 9/30 9/30 5/ 9/6 116
Border, Wyoming temperatures used.




TABLE L6

Monthly Percent of Daytime Hours of the Year and Monthly Mean Tem-
) peratureawin Degrees Fahrenheit averaging Sage
. gnd Bordexf Wyoming Records

. Aug.,

"o

Daytime hrs, Mean Menthly Temperatures
Monthly
Month Percent 1944 1945 1946 1947 1948
May 10.14 48.8 K7.3 46,2 49.8 48,6
June 10.21 51,6 50.7 57.6 51.8 57.8
July 10.35 - - 60.2 63.2 6k.8 62.6 61.0
Aug. 9.62 57.6 62.2 62.8 60.1 61k
Sept. .40 50.5 51.6 51.4 55.4 52,9
TABLE 47
Honttily Consumptive Use ‘Fa‘ctor t_l%_on
"~ Month A% 1945 1946 1947 1948
. May 495 4,80 h.69 5.05 b9k
June 5,28 5.19 5,69 5.30 5,96
July 6.24 .55 6.0 6.49 6.3
5,54 598 6.0 577 - 5.90
Sept. L2y ho3k 431 4,465 bolit
o TABLE 48
Summation of Monthly Consumptive Usa; Factor in Irrigation«Growing
Period for Bear River Lands above Mouth of Smiths Fork
Irrigation- o
Year Growing Period :
Begin, End May June  July Aug, Sept. Total = Fy
944 5/13 /% 3.03 5.28 414 0 0 12.45
1945  5/9 7/22  3.56 5.19 L.65 0 0 13.40
w96 5/7 7/1k  3.78 589 3.02 0 ] 12.69
1957 5/7 I3 kDT 530 | 2.72 0 o 12.09
1948 5/9 /8 3.66 5.96  1.63 o ¢ 10.98




" TABLE 49

Symmation of Monthly Consumptive Use Factor in Irrigation-Grow- ’ -
ing Period for lands served from Smiths Fork Source

Irrigation- :
Growing Period -
Year Begin. End May June July Aug, Sept. Total= F»p
194, 5/18 9/16  2.24 5.28 6024 5¢54 2,12 21.42 j
1945 5/8 9/19  3.72 5.19 6455 5.98 1.73 23.17 )
196  5/15 9/18  2.57 5,89 6.70 6.0 1.87 23,07
1947  5/10 9/15  2.58 5.3C 6,49 5.77 2.6L 22,78
9L 5/14 9/6 2,70 5.96 6.31 5,50 L 2N -
SUMMARY | o 2?<%‘fff?’ d

Because the stream flow depletions cannot be segregated for the two areas
having different lengths of irrigestion periods, correlstion curves cannot be pre-
prared for this area as was done for the upper two sections. The following summery
table has beeﬁ prepared by averaging the days in the irrigaticn growing periods and

the consumptive uce factors and computing the values of "K" on this bhasis.

TABLE 50 5
Summary Table '
Average
hAverage Consump,., Consumptive -
Average Consumptive Use in.  Use Coeff.
Irrig., Growing Use Factor Water Applied Consumptive Per Ac. K= ¥
Year Period P in Irrigation Use Ac:-Ft. U \
19LY 86 16.54 106,530 38,250 16.8 0.99 -
1945 105 18,2 113,716 L3,L33 19.1 "1.04
1946 98 17.88 103,447 37,346 16.9 .91
1947 98 17.54 1C6,257 47,722 PARYA { 1.16
\
1948 88 16,30 112,022 43,316 19.0 } 1.17
e
o
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