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COMPUTED NATURAL INFLOW
into

LOWER WYOMING SECTION

In the report by W. V. lorns, I1Daily Stream Flow Depletions in Upper and

,f Cent-raJ. Divisions of Bear River Basin" dated May 22, 1951, on Page 13 are list-

ed the streams supplying natural inflow into the Lower Wyoming Section. Given

in that report is an equation by which this total natural inflow can be com-

puted from recorded flows at three gaging stations. This report is to present

the data showing how the equation was derived and to illustrate the close

agreement of results obtained. Figures are also given showing different per-

centage distribution for depletion and delivery at the Border gaging station.

An examination of the drainage area indicates the following streams make

up the surface supply above diversions of the Lower Wyoming Section:

Bear River above Sublette Creek
Sublette Creek
Smiths Fork above Diversions
Tributaries to Smiths Fork below First Diversion

Tuffed Creek
Howland Creek
Larson Creek
Chapple Creek
Grade Creek
Pine Creek
Muddy Creek
Corral Creek

Birch Creek
Chalk Creek

It wac; observed during the years 1944 to 1947 tl:1.8.u the 3"-'T)1Jly furnish-

ed by the following creeks after the end of the highwate~ perivd was'practic-

ally nil.

Tuffed Creek
Larson Creek
Chapple Creek
Muddy Creek
Corral Creek
Birch Creek
Chalk Creek

These streams can therefore be eliminated from the list as sources of

supply during periods when a water scarcity would exist.



TWo springs, Pine Creek Springs and Spring Creek, contribute measulab13

supplies to lower Smiths Fork. From their location it 'WOuld appear that all

or a part of their source may be return flow from lands irrigated from Grade

Creek and Pine Creek. During the period 1944 to 1948, discharge records were

collected on the springs and it was observed that their flow was quite constant

although they had a tendency to decrease slightly in mid summer. As a means

of investigating if these springs are new water or return flow, a summation of

inflows and outflow into the portion of Smiths Fork basin above Cokeville gag-

ing station was made for 1944, 1946, 1947, and 1948. Approximately 3,500 acres

are irrigated in this area and consequently a net depletion should result if

all water is taken into account. The depletion study is made for the months

June to September as little irrigation takes place before June 1 and also prior

to June 1, some runoff occurs from miscellaneous small creeks which are prac-

tically dry for the balance of the summer. In the following tabulations,

Spring Creek and Pine Creek Springs have been used as part of the inflow supply.

Smiths Fork Between Border and Cokeville Gaging Stations
Acre-Feet

I
1944 Irrigation Season

I June July Aug. Sept.
~.,

Smiths Fork near Border 31,600 15,060 8,330 5,990
Howland Creek 591 315 208 134
Grade Creek 416 299 207 l51
Pine Creek 1,140 1,095 1,041 ')65
Spring Creek 251 222 260 250
Pine Creek Springs 396 388 449 4£5

Total Inflow 34,394 17,379 10,495 7,976

Smiths Fork at Cokeville 27,110 8,050 3,330 3,040
Tanner, Hunt, &Garrett 401 535 3e8 320
Whites Water Canal 1,658 2;073 1,271 680
Covey Canal System 4,648 4,639 3,543 2,1;.30
Spring Cr. to Collett Cr. 152 102 52 68

Total Outflow 33,969 15,399 8,584 6;.538

Depletion 425 1,980 1,911 1,438
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1946 Irrigation Season

June July Aug. Sept.

Smiths Fork near Border 29,310 13,690 8,440 6,350
Howland Creek 473 313 235 179
Gracie Creek 306 278 198 153
Pine Creek 1,200 1,130 1,061 1,004-
Spring Creek 274 250 269 ~6
Pine Creek Springs 522 341 461 479

Total Inflow 32,085 16,002 10,664 8,451 0~ZO'"2-

Smiths'Fork at Cokeville 22,170 8,160 3,530 6,010 .3J 1 S'!rJ
Tanner, Hunt &Garrett 733 392 347 293
Whites Water Canal 2,571 1,835 1,866 173
Covey Canal System 5,706 4,580 2,022 686
Spring Cr. to Collett Cr. 347 195 154 3].2

Total Outfiow 31,527 15,162 7,919 7,474 {p z; o? 2.--

Depletion 558 840 2,745 977

1947 Irrigation Season

June July Aug. Sept.

S1I11.ths Fork near Border 38,210 v' 19,270 -"1,030- 7,no -
Howland Creek 607- 402- 291, 196 "--
Grade Creek 378- 304--- "218- "162-
Pine Creek 1 206- 1,163- 1,101- 1,071',
Spring Creek 274- 206/ 272- 284-
Pine Creek Springs 493 457 452 467

Total Infiow 41,168 . 21,802 - 13 ,364~ 9,290/~ 8'51 (,1. t/

Smithe Fork at Cokeville 34,570- 13,780- 7,530- 6,546-
Tanner, Hunt &Garrett 1,104 - 867- '613- 117-'
Whites Water Canal 2,018/ 1,365- 1,696- 949 ~-

Covey Canal System 3,549 .' 5,274 - 2,801........ 937 ~
Spring Cr. to Collett Cr. ° ° 92 122 -

Total OUtflow 41,241~ 21,286- 12,732- 8,671 - ,83/,/.;30

Depletion -73 516 632 619
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1948 Irrigation Season

June July Aug. Sept.

Smiths Fork near Border 33,770 14,090 8,370 5,920
Howland Creek 603 345 243 172
Grade Creek 503 313 235 167
Pine Creek 1,450 1,305 1,196 1,100
Spring Creek 272 231 260 263
Pine Creek Springs 493 429 446 442

Total Inflow 37,091 16,713 10,750 8,064 '.-' .'-'

smiths Fork at Cokeville 27,390 7,540 2,530 2,960 4"'1 (? 0

Tanner, Hunt &Garrett 1,515 563 217 8
Whites Water Canal 2,154 1,600 1,811 1,146
Covey Canal System 5,81.4 5,941 4,155 3,246
Spring Cr. to Collett Cr. 0 0 0 0

Total Outflow 36,873 15,644 8,713 7,360 "fJl.5 '10

Depletion 218 1,069 2,037 704

Summary of MOnthly Depletions

-June July Aug.
~
i

I
I .

1944
1946,
1947
1948

425 1,980 1,911 1,438~ - b 75~ 12:J700

558 840 2,745 977 d I 2 () J3J ;ZfJ r
-73 516 632 619 J (c- C'/ 'f /4;,- (.7 0

218 1,069 2,037 704 1n-;?~ ItPJ~ U C

,'J

':l

'-------

Average 282 1,101 1,831 935 4,149 It/; DSI

'1",/) 1.-(, If-t- 2?; l) q // 1/ [) 7~
{[~'~f~C -:::: ,30 70 ;f~ h!'~l I/(rtu::: /'0 /~1

Monthly Totals of Spring Creek and Pine Cre~~ Springs 0 S

June July Aug. Sept. Total

1944 647 610 709 735
1946 796 591 730 765
1947 767 663 724 751
1948 765 660 706 705

Average 744 631 717 739 2,831

Depletion per acre including 5upply from Springs =4149 = 1.18
3500

Depletion per acre excluding supply from Springs =1~18 =0.38
300

The depletion rate of 1.18 acre-feet per acre appears to be far more

reasonable than the 0.38 value. It would therefore appear that the major
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portion of the supply' from the springs should be classed as new water and in

cluded as surface supply into Smiths Fork.

The total natural inflow into the Lower Wyoming Section during periods

when a water shortage would exist would therefore apparently be the surface

flow of the following streams.

1. Smiths Fork near Border
2. Howland Creek

:3. Grade Creek above diversions
'4. Pine Creek above diversions
(;. Pine Creek Springs
~: 6. Spring Creek
,-7. Sublette CreekL

8. Bear River above Sublette Creek

It was noted that the total flow of Howland Creek, Grade Creek above

diversions and Sublette Creek, was approximately 5 to S percent of the flow

or Smiths Fork near Border. Also that the combined flow of Pine Creek Springs

and Spring Creek was approximately 50 to 65 percent of the flow or Pine Creek

above diversions. These relations suggested the possibility of computing the

total natural inflow into the Lower Wyoming Section on the basis of three

gaging stations instead of eight. After studying daily, weekly, and mnthly

relations, the follow:\.ng equation was selected as furnishing a reliable figure

of total inflow based on Smithe Fork near Border, Pine Creek above diversions,

and Bear River above Sublette Creek.

Total natural inflow -<).,9.7:x Smiths Fork near Border, 11.55 x
Pine Creek above diversions 1 Bear River above
Sublette Creek.

On Plates 1 to 50, are shown the summation of the several streams and

the equivalent flow computed by the equation for the years 1944 to 1948. An

in~pection or the figures shows the close agreement of the two methods of

determination.

Shown also on Plates 1 to 50, are depletion percentages of 25%, 30%,

and 35% and corresponding required flows at Border based on the equation
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figures for the depletion method of division. For comparison of deliveries

and depletions, the actual discharge of Bear River at Border, when Border was

less than 450 second-feet, and the actual depletion in the Wyoming section,

computed by subtracting the Border discharge (one day later) from the total

inflow, are also given in the tabulations.

As a check on the equation for its application in 1951, discharge mea-

surements of the various streams were made on August 3, 1951. These measure-

the results obtained. Following are the results of that series of discharge

occurred on the date of the measurements and mich may have had some effect on

ments were made following a period of intermittent heavy rains, one of which

53.7

510.6

21.8
21.1
10.8

220

Discharge - Sec.-Ft.

220
5.3
4.5
6.5

Total
Bear River above Sublette Creek

Total Inflow

Total
Pine Creek above diversions
Pine Creek Springs
Spring Creek

Stream

Smiths Fork near Border
Howland Creek
Grade Creek
Sublette Creek

measurements:

!
;

\

I,
1
i
I
I
j

!
f

1.07 Smiths Fork near Border = 236
1.55 Pine Creek above diVe = 34
Bear River above Sublette - 220

Total equation inflow = 490

Difference =20

% Differpnce =~ =3 nd
510 ~7'O

The tributary flow of Howland Creek, Grade Creek and Sublette Creek,

continued to be 7% of the flow of Smiths Fork, but the combined flow of Spring

Creek and Pine Creek Springs at the time of the measurements was 146% of Pine

. ;.' Creek above diversions instead of 55%, as noted in the years 1944 to 1948.

-6-



.... _..

This would indicate that the flow of these t'WO springs may not bear any rela-

tion to the flow of Pine Creek above diversions. It may be that the base flow

of the two springs during years of lesser water supply will be close to 55%

of the flow of Pine Creek, rot during years of plentiful mter supply, their

combined flow is a much greater percentage •

It is interesting to note that the flow of Bear River near Border on

dicated the relationship had returned almost to that observed in the years 1944

to 1945. Following are the results of discharge measurements on August 14, 1951:

the same date was 300 second-feet, which is 74.6% of the total measured inflow

and 77.5% of the computed inflow.

Another set of check measurements was made on August 14, 1951. The

heavy rains had stopped shortly after August 3, and the results obtained in-iI,

I
I
.'

I Stream

Smiths Fork near Border
Howland Creek
Grade Creek
Sublette Creek

Total
Pine Creek above div.
Pine Creek Springs
Spring Creek

Discharge - Sec.-Ft.

lS?
5.0
4.1
2.S

19S.9

Total
Bear River above Sublette Creek

Total Inflow

1.07 Smiths Fork near Border
1.55 Pine Creek above Div.
Bear River above Sublette

Total equation
inflow

Difference III 4

% Difference = 0~9%

39.4

424

= 200
= 34
• 1st>

= 420

,"- 1.1.•

:;.,.- " ..
The combined flow of Howland Creek, Grade Creek and Sublette Creek was

6.h% of Snriths Fork near Border and the combined flow of Pine Creek Springs

and Spring Creek was szt of Pine Creek a bove diversions.
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RELATION OF DISCHARGES OF BEAR RIVER AT BORDER
and

BEAR RIVER AT HARER

The Bear River at Border gaging station records the surface flow de-

livered to Idaho from the Lower Wyoming Section. In addition to t he recorded

! flows passing this gaging station, the supply for the Upper Idaho Section is
"Il augmented by surface and groundwater flows from Thomas Fork, return flows from

the Cook Canal lands, and possibly some underflow from the Lower Wyoming Section.

In the Upper Idaho Section, the water right decree describes 22,734

acres as being irrigated. It was determined by planimetering these described

lands on land use maps that approximately 23,278 acres were irrigated, which is

a reasonably clcee check; however, some individual c anal descriptions showed

considerable deviation. Between the Bear River at Border and Bear River at

Harer gaging stations, the decree describes 3;648 acres as being irrigated,

while it was found on the land use maps that approximately 3,082 acres were

actually irrigated.

The return flows from canals dive!:.:tin&_between the Border and Harer gag-
_________ _~-----. "'-------...-0--""'\0--- .."".. ','''"--.......

ing stations are available for downstream canals in the U'pj?,er Idaho SecUon.
~__~ . ~_. -__ --, ----_._-"----"--_._"_._-, ..• u-•• ----_----,,·-- •~_.

Very little of the return flows from canals diverting between the Har.er gaging

station and Stewart Dam returns to the river above Stewart Dam for reuse by

the Upper Idaho Section canals.

The totaldivertible flow available for Upper Idaho __ Section c.anals is

therefore closely equivalent to the now of ..~~F. ...~!.er at Border plus the natural
'...........".,........_.~~>"."""~~~'"lii&"""'~ -~""""'''''""",~:J'_,_

gain between Border and Harer plus the return flows between Border and Harer.
____4_'-- . ,.' ._.~.. ,'__ ..~_._ ,_ ~,~ '."..-.""'>' .. .~..:.:.__ , _'. ~_ ~.__~ _

In the 1944 to 1948 Bear River Hydrometric Data Reports, are shown computations

and hydrographs of the daily gain including return flow between Border and

Harer and between Harer and Stewart Dam. It has been observed that the total-
divertible flow available for the Igaho canals is practically equal to 120--

-8-



percent of the flow of Bear River at Border gaging station.

The following discharge measurements were made in 1950 and 1951:

taken into account in the above tabulation.

Irrigation diversions between Border and Harer gaging stations are not

10/4/50 10/11/50 11/9/50 7/19/51 8/3/51 8/15/51

118
110

114
106

353
26

403
415

121
112

380
30

460

120
112

112
105

427
30

480
514

124
ill

330
37

417
409

126
114

120
110

121
112

294
25

356
352

294
25

357
350

Measurement
Station

* In swi sec. 21, T. 14 S., R. 46 E., B.M.

Bear River at Border
Thomas Fork near Raymond
Bear R. below Thomas Fork*"
Bear River at Harer

Bear River at Harer
%of Border 119
%of Border .;. Thos. Fk. 110

Bear River below Thomas Fork
%of Border 122
%of Border .J '!hose Fk. 112

Additional data on the annual and monthly increase between Border and

Harer are shown in the following tabulation and on Plates 51 to 54.

Water
Year

Bear River at Border
Acre-Feet

Bear Ri.ver at Harer
Acre-Feet

1938
1939
1940

432,100
451,500
384,700
313,500
6l~OJOOO

202,600
272;800
389;900
353,000
281,000

380,700
270,300
103.000

345,100
381,300
312,700
254,000
520,500

173,900
242,000
326,500
316,100
227.800

317,000
216,600

79.290

194
1947
1948
1949
1950

1941
1942
1943
1944
1949
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