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WATER SUPPUES AND WATER RIGHTS

BELOW BEAR LAKE

In compa?t discussions the question has often been raised as to whether

natural flow water rights below Bear Lake were being given proper considera-

tion in the various methods suggested for division of the natural flow water

of t he river above Bear Lake.

In the analysis of supplies and water rights which formed the basis for
".

the first tentative compact, studies were made of 1944, 1945 and 1946 supplies.
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If the upstream right were regulated during this period for benefit of the

.1

Briefly stated! the con-
-~ ~".,-.-,._._---...-.

draft was presented at the Jackson, Wyoming meeting.

dependent of the other divisions.

~ a ~~.~uty of.~~~r.gJ....2~~~~_C.g!l.q.:~??t £.<?£,,_~~~~ .~ifty acres .of l~J:ld_~_

This report has been prepared to provide detailed data for further studies

of supplies and rights in continu:4tg compact negotiations. The study has bee'1.

made for three different years; 1940, 1944 and 1948.

retm:-n flow from upstream use and time interval involved in transit of. 'N:l.te":'

However, the detailed computations and data of these studies were not preserved

downstre~ right, by the time the released water reached the lower user, the

a~railable upstream supplies would have decreased to a point such that the up

stream rights IDuld be cut to an earlier date than the downstream rights. Con

side~ing this relation of supolies and rights together with the apparent large

,but the general conclusions drawn from them were outlined when the tentative

. down the river channel, it was recommended that the river system be dlvi,led

into di~eions and the natural flow water administered in each division in-

elusion~._th~~__.if the entl.:r.~..r1~_}'@s..9~_~~e(t as ~ unit on a priority of
---- , I: .,~ .7"1--"'-'''-' - "-"', .~

right _~~sis, water rights abo!~..~e:-r Lake IDtil~ ..~~~~e cut in favor of ?-~y~ ...--
~a.ted rights below Bear Lake, except for a. short periodJe.~~g~~~:>Ut

I·
~e week~~~. The short excepted period is the lag in time that h~gh

water runoff in the lower basin precedes high water runoff in the upper basin.



WATER RIC!fTS BELOW BEAR LAKE

In general, the tributaries of Bear River below Bear Lake were fully

developed before much use was made of the main stem waters • ..9on~~que_ntly,

little or no tributary regulation is required for benefit of main stem water
~----_. .

rights. The decree, "Utah Power & Light Company vs. The Last Chance Canal.-_.. -

Company et al," District Court of the United States for the District of Idaho,

Eastern Division, dated July 14, 1920 enumerates the princip~water rights on

the main stem of Bear River between Bear Lake and Cutler Dam. In addition to

these rights the decree, "Utah Power & Light Company vs. Richmond Irrigation

Company et aI," District Court of the First JUdicial District of the state

of Utah, lists additional rights for pump canals in Cache Valley. However,

the~ pump rights, for the most part, are of quite late date and since daily

discharge records are not available, it is believed they can be eliminated

from this stUdy without material effect on results.

The tabulations on Pages 5, 6, and 7, show for the main stem of the

river, the water rights in order of priority and also rights of canals and

canal groups in downstream order between Bear Lake and Cutler Dam.

The decrees further specify transit losses on storage as follows:

One and one-half percent Bear Lake to points betwa:n Alexander

and Grace Dam.

One percent from Grace Dam to West Cacne Canal headgate.

One percent from West Cache Canal headgate to IdB.ho-Ute.h

state line.

One percent from Idaho-Utah state line to Cutler Dam.

It is also decreed that a one day (24 hours) time interval be allowed

from Bear Lake to Alexander and Grace Dam; one day from Grace Dam to West

Cache Canal headgate and state line; and, one day from state line to Cutler

Datn.
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WATER RIGHTS IN ORDER OF PRIORITY STEI,'."ART DAM TO CUTLER DAM EXCLUDING
BEAR LAKE STORAGE RIGHTS OF' MARCH 1, 1911 AND SEPTEMBER 11, 1912

Jl~ 1 to S~" ;30 Apr. 20 to J~e 30
Date of Amount Accumulated Additional AcctmlUlated

Canal Prio!'ity c.f.s. c ~f oS 0 c.fes o c.fes.

Gentile Valley 5-1-79 2~2 2.2 0 2,,2
Nelson 5-1-80 6,,5 80 7 0 8 0 7
Smith Bosen 5-1-82 5.5 14.2 0 14.2
Riverdale 5-1-'82 13.0 27.2 0 27.2
Riverdale-Preston 6-10-'83 3.0 30.2 0 30.2
West Cache 7-10-83 5.0 35.2 0 35.2
West Side 3-1-89 333.0 ---- 368.2 0 368.2
Budge 5-1-89 11.6 379.8 16.9 396.7
Gentile Valley 6-1-89 33.0 412.8 0 ~29.7

Johnson 7-30-89 1.6 414.4 2.4 433.7
Last Chance 3-1-97 200 614.4 0 633.7
Gentile Valley '8-31-98 109 616.3 0 635006
West Cache 9-12-99 186 002.3 0 82106 ;)'
Johnson 5-1-00 .6 802.9 0.9 823.1 ,.

"Gentile Valley 2-23-01 35.0 837.9 0 828.1
IILast Chance 5-14-01 240.0 1077.9 0 1098,,1

West Side 5-14-01 133.0 1210.9 0 1231 0 1 I
Riverdale-Preston 6-10-02 6.5 121704 0 1237.6
utah Power 12-1-03 270.0 1487.4 0 1507.6
Gentile Valley 4-18-04 12.0 1499.4 0 1519.6
Hammond 6-1-04 95.0 1594.4 0 161406
Utah Power 12-1-06 135<0 1729.4 0 1749 0 6
Utah Power 12-1-08 135.0 1136/+.4 0 11384.6
Last Chance 8-9-09 138.2 2002.6 0 2022.8
Last Chance 12-31-09 25,,6 2028.2 0 20413.4
Last Chance 7-29-10 54,,0 2082.2 0 2102.4
Utah Power 12-2-12 500.0 25132.2 0 2602 0 4
West Side 5-1-14 43.0 2625.2 0 2645.4
Cub Pumps 12-11-14 100 2725.2 0 2745.4



Date of
Priority

Section and
Canal

WATER RIGHTS OF CANALS AND CANAL GROUPS
IN DOWNSTREAN ORDER STEWART TO CUTLER DAM

~ly 1 te Se~. 90
Amount Acoumulated
c.f.s. c.f.s.

Johnson Canal (Apr. 20 to July 1) 7-30-$9

Johnson Canal (Apr. 20 to July 1) 5-1-00

Stewart to Alexander
Prior to July 1 .

Budge Canal (Apr. 20 to July 1)

After July 1
Budge Canal (After July 1)

Johnson Canal (After July 1)

Johnson Canal (After July 1)

5-1-$9

5-1-$9

7-30-$9

5-1-00

11.6

1.6

.6

Alexander to Oneida

Last Chance Canals

do

dO~ B' ",r t.... a
do

do -ra ,,< t1( r

3-1-97 200.0

5-14-01 . 240.0

$-9-09 13$.2

12-31-09 25.6

7-29-10

200.0

440.0

578.2

603.8

657.8
/

- -- ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - ...
Gentile Valley Canal

do

do

do

do

5-1-79

6-1-$9

$-31-98

2-23-01

4-1$-04

35.2

37.1

72.1

84.1



II ....

Section and
Canal

Oneida to Preston

Date of
Priority

Jul-;r--l-to--sept:- :30
Amount Accumulated
c.f.s. cof.s.

Nelson

Smith Bosen

Riverdale

Riverdale-Preston

West Cache

West Cache

Riverdale-Preston

Preston to Cutler

Cub River Pumps

Miscellaneous small pumps not listed.

Cutler Dam

5-1-80 6.5 6.5

5-1-82 5.5 12.0

5-1-82 13.0 25.0

6-10-83 3.0 28.0

7-10-83 5.0 ;33.0

9-12-99 186.0 219.0

6-10-02 6.5 225.5

12-11-14 100 - 100

West Side Canal

West Side Canal

East Side (Hammond) Canal

3-1-89 333

5-14-01 133

6-1-04 95

333

466

561

West Side Canal 5-1-14 43 604- - - - - - - - - - - - - - - - - - - - - - - ~ - - - -- - - - -
Powe~ Rights of Cutler Plant 12-1-03 270 270

do 12-1-06 135 405

do 12-1-08 135 540

do 12-2-12 500 1040



~~ltwmHV»1'
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CUTLER RESmVOIR

cutler Reservoir was constructed and filled in 1927, which was after

the two decrees were decided by the courts. No known studies were made as

to whether or not the construction of this reservoir increased the river losses

and all data necessary to make an accurate study at this time are not avail-

able. However, it is known the losses between the Idaho-Utah state line and

Cutler Dam at times in some years exceed the natural inflow in this reach;

but whether or not this 10s8 has been increased is indeterminate. The follow-

ing approximate monthly acre-feet gains as indicated by inflow based on Bear

River near Weston gaging station and outflow based on Bear River near Collinston,

West Side Canal near Collinston and Hammond Canal near Collinston gaging stations

do not indicate an increase in loss. None of the years in this tabulation may

have had similar runoff characteristics and there may also have been consider-

a.ble variance in diversions by the pump canals in the reach" Changes in con

tents of Cutler Reservoir were taken into account in 1944, 1945, and 1946.

Gain Weston to Cutler Dam
Acre-Feet

Before Reservoir

1924
1925
1926

After Reservoir---,.._-
1944
1945
1946

June

lS,SOO
6S,210

5,950

62,990
l26~930
69~470

July

lS,960
16:,020
11,030

Au~.

-4,800
10¥390

4$920

-7,420
27 s 5J.0
12,7L:.o

Sept.

7,300
23,960

9,£:10

2;730
29;150
32,560

The elevation of the water surface at the old Wheelon ~tversion dam,

which was located about one mile upstream from the present Cutler dam W!l.S ap-

proximately 4,400 feet elevation and 1,500 to 2,000 acres were flooded. The

flow line of the present Cutler Reservoir is 4,404 feet elevation and about



6,200 aeres are flooded. The increase in flooded area is therefore 4,200 to

4,700 acres. Prior to the construction of the reservoir the water table over

this increased flooded area was from zero to two and a half feet below the

ground surface. There was practically no increase in the water table around

the reservoir after Cutler reser'\O ir was .filled. About one third of the pre

sent reservoir water area is less than two feet deep and supports heavy growth

of tu1es and other aquatic plants.

Considering the water los s that probably occurred on the flooded area

prior to the construction of the reser\O ir and the water loss that is now 00-

eurring, it is not believed that the construction of the reservoir caused an

increase in loss.

SIDRmATION OF BEAR RIVER FLOW
STEWART TO COLLINSTON

To study the natural inflow and extent to which natural flow water rights

are filled, segregation of flow between storage and natural flow has been pre-

pared for 1940, 1944 and 1948. These are typical of low,medium, and high run

off years during which the supply of storage in Bear Lake was plentiful. Be

cause of the effect of large variable flows in transit between gaging stations

and storage changes in tempora!y pondage reservoirs in connection with power

regulation, it is necessary to use period averages to obtain consistent re-

sults. Five day period average flows were used except in those mont.:1s having

thirty-one d2y8 when a six day period was used in the last of each month~

The met.hod followed in this segregation ,.,ras fjrst to list total average,.
discharges at all gaging stations, and next, compute the total natural inflow

between key gaging stations. To account for credit to natural flow from stor

age loss, 4 percent of the Bear Lake storage release was used. The total

natural inflow for the reach of the river from stewart to Collinston, was com-

total natural f low at stewart, natural inflow Stewart to
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Alexander, natural inflow Alexander"to Oneida, natural inflow Oneida to

Preston, natural inflow Preston to Cutler, and 4 percent of the Bear Lake

storage release. In 1940 the Weston station is used instead of the Preston

station.

The total natural flow l\I9.S then divided among the canals or canal groups

according to priority and the date of priority filled noted. However, due to

some canals not diverting their full priority or the natural noW' available

at the headgate not being sufficient to fill the priority, it was necessary

to make some adjustments in the actual distribution of priority water among

the canals.

Th~ storage for each canal or canal group is then computed by subtract

ing the assigned natural flow from the total amount being diverted. The Bear

Lake storage release is then moved dO\olnstream and losses and storage delivered

to canals deducted, storage from temporary pondage reservoirs added, and from

this at each river gaging st9.tion the 8JIX>unt of storage passing the station

computed. The natural fioW' passing the gaging station is co1nputed by subtract

ing the storage from the total flow passing the station.

While this is not the method now actually employed in distributing the

natural flow below Bear Lake, it does reproduce figures shewing distribution

of flows according to the decrees.

The following detailed elCplanation shows how the various columns on

Plates 1, 2, and 3, were obtained.

1. Gaging station Records.

Col. 1. Bear River below stewart Dam

tI 2~ Rainbow Inlet Canal

" 3. Dingle Inlet Canal

tl 6. Bear Lake Outlet Canal

« a. Total diversions by Johnson and Budge Canal

-S-



Col. 10. Contents of Soda Reservoir

" 15. Bear River at Alexander

If 18. Total diversions by Last Chance Canals

If

"
"
"

19. Gentile Valley Canal

20. Contents of Oneida Reservoir

25. Bear River below tailrace at Oneida

29. Total diversions in Smith-Bosen, Riverdale-Preston,
Nelson, Riverdale, and West Cache canals.

"
". I

.~/ ..-.

. .1

",

",

32. Bear River near Preston (near Weston in 1940)

34• Diversion by Cub River Pumps

II 36. Contents of Cutler Reservoir

" 42. Total diversion in Hanmond and West Side canals

II 45. Bear River near Collinston

2. Natural flow at Stewart Col. 4 • (1) .;. (2) f. (3)

3. Rainbow f. Dingle (diverted to Bear Lake) Col. 5 :: (2) I- (3).--
4. Bear Lake Storage Release Col. 7 =(6) - (5)

5. Soda, Oneida and Cutler reservoir release is computed by subtracting

the contents on the last day of the period from the contents on the

last day of the previous period, which g:tves total change in 5 or

6 day period. These differences are entered in columns ll, 21, and

37. To convert this to mean daily second-feet, divide by 10 or 12,

as the case may be, and enter in columns 12, 22, and 38. Water re

leased is entered as plus quantities and water stored is entered

as minus quantities.

6. Inflow stewart to Alexander Col. 46 =-(1) - (6) .;. (8) - (12) .;. (15)

7. Inflow Alexander to Oneida Col. 47 - -(15) I- (18) .;. (19) - (22)

I- (25)

8. Inflow Oneida to Preston (Weston 1940) Col. 48 - -(25) f (29)
.;. (32)

-9-



9. Inflow Preston (Weston in 1940) to Cutier Col. 49 =-(32) .;. (34)

- (38) f (42) f (45)

10. Storage loss credit to natural flow Col. 50 • 4 percent of Col. 7

11. Total Natural inflow Col. 51 - (4) f (46) f (47) f (48) f (49)

.;. (50)

12. Columns 52 to 58 are determined from Col. 51 and priority of right

schedules on Pages 3, 4, and 5.

13. Columns 52 to 57 are inserted-in columns a (NA); 17; 19 (NA); 28;

41; and 44 and at the same time adjusting these natural flow in

sertions so that they do not exceed the total diverted. Excess

natural flow assigned to a canal in excess of its total diver

sion is given to the next priority right.

14. The Bear Lake storage release, Col. 7, is then moved downstream

and storage and natural flows at gaging stations computed. Natural

flow available at Alexander in some cases is less than the natural

flow assigned· to the Last Chance Canals, which requires a further

adjustment in natural flows assigned to the canals OIl a priority

of right basis.

14a. Storage at Alexander Col. 13 - (7) - (SST) - (9) f (12)

l4b. Natural at Alexander Col. 14 • (15) - (13)

14c. Storage at Oneida Col. 23 =(13) - (16) - (19ST) f (22)

l4d. Natural at Oneida Col. 24 =(25) - (23)

l4e. Storage at Preston Col. 30 • (23) - (26) - (27)

14£. Storage passing Cutler Dam Col. 39 =(30) - (33) - (34) - (35)

.;. (38) - (40)

The storage passing Cutler Dam should be equal to the

storage of Bear River at Collinston, Col. 43, however, because

a flat 4 percent of the storage released at Bear Lake is not

-10-



always equal to the summation of the several storage losses

as defined in the decrees, these two columns do not always

balance.

COMPARISON OF FLOWS AVAILABLE, PRIORITIES
AND ACTUAL DELIVERIES

~

On Plates 4, 7, and 10, are plotted for the Last Chance Canals, natural

flow received, its share of the total natural inflow, and the natural flow

available at its headgate, which is the sum of: the natural flow at stewart

and the natural infiow Stewart to Alexander. It is to be noted that due to

lack of available natural flow at its headgate, this canal was out to an earl

ier date of priority than others below Bear Lake, on May 1 to June 10, June 26

to July 5, and Aug. 26 to Sept. 30, 1940; July 26 to 31, Aug. 11 to 15, Aug. 21

to 25, and Sept. 1 to 30, 1944; July 21 to 25, and hug. 26 to Sept. 30, 1948.

On Plates 5, 8 and 11, are plotted for the Riverdale Canals, the natural

flow received, their share of total natural inflow, and the natural inflow

Alexander less the natural flow diverted by the Gentile Valley Canal. Suf-

fieient or more than sufficient natural inflow between Alexander and Oneida

was available to fill rights of this group of canals at all times, except,

May 11 to 20, June 1 to 10, Sept. 1 to 5, 16 to 20, and 26 to 30, 1940;. .
June 26 to July 20, 1944; July 6 to Aug. 10, and Sept. 1 to 10, 1948.

On Plate 6 for the West Side and Hanmond canals, are plotted the natural

flow received} priority share of total natural 'flow be~~~ Bear Lake and

natural inflow Oneida to Cutler Dam. On Plates 9 and 12, the same are plotted

except that the natural inflow Preston to Cutler Dam is used. It is to be

~oted, except for early in the s~ and late in Septemb_er.t th§.t _the natur~l

inflow below Oneida or Preston is insufficient to fill the priority share of------ . -~~- --~--

the total natural inflow pelow Bear Lake due these canals. During this time
-._--------- .._- ~-~---
water would need be released past the upstream canals to fill the rights of



these canals. Howe~rJ in actual operation due to upstream canals not dra:~

ing their full decrees or insufficient flows being available at their head.-
~ ----------
sates, these tl«> canals receiwdat times, water of a later dated priority
---'----------~~._~."~-.'~.-- '.. -
than upstream cenals.-_.:..----------

There are many interpretations that can be taken from these graphs in

Mswers to specific questions. However, no attempt is being made in this

report to cover the many questions.

Listed on the bottom of Plates 1, 2 and 3, are total storage delivered

to each canal and total storage to all canals. It is interesting to note the

close agreem,ent of these amounts with the total computed storage for irriga

tion as g1.ven in a previous report, II Analysis 0 f Bear take storage. II

This Report
Plates 1, 2, 3
Total Storage

Acre-FeetYear

storage to Irrigation

~;Sirifliear
take storage'Re
port Plate- 5,

ColUI!l1 2S,
Acre-Feet

Wfe!"ence
Percent

1940

1944

1948

196,942
.,..-: ~. 195,544 - ,(,'I~j ) - 1-3 6 0.7,,'i. ~J I

101,743 j" 'J /'1 107,328-M... , 1- C;'f1 30 4.8J u......-

85,302 1:1"- ~ /4- 82,046- Ivll\a f - v(ft 30 4.0
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