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THIRTEENTH ANNUAL REPORT 
of the 

BEAR RIVER COMMISSION 

INTRODUCTION 
April 1, 1971 

The Bear River Compact determines the rights and obligations 
of the signatory States of Wyoming, Idaho, and Utah with respect to 
the waters of Bear River. Federal consent to the Compact was given 
by the Congress and signed by the President, March 17, 1958. The 
Bear River Commission was organized as an interstate agency to ad
minister the Compact. 

Article III D 2 of the Compact provides that the Bear River 
Commission shall compile annually a report covering the work of the 
Commission for the water year ending the previous September 30 and 
transmit it to the President of the United States and to the Governors 
of the signatory States on or before April 1 of each year. 

Activities of the Bear River Commission during the water year 
ending September 30, 1970 are summarized in this report. Financial 
report of the auditors and daily streamflow records are shown in the 
appendixes. 

ORGANIZATION 

Ten commIssIOners, three representing each State and one the 
United States, constitute the Bear River Commission. The Federal 
representative serves as Chairman without vote. 

S. Paul Holmgren, Bear River City, was appointed to the Com
mission to replace Grover R. Harper as a Utah delegate and member 
of the Budget Committee. William G. Jenkins, Malad, replaced 
Stephen L. Smith as a delegate from Idaho. Gordon H. Peart, Ran
dolph, was elected Vice-Chairman of the Commission to replace Grover 
R. Harper. The above changes were made effective in Regular Meet· 
ing, November 24, 1969. 
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OFFICERS 

Chairman ........ . ...................... E. O. Larson, Salt Lake City, Utah 

Vice-Chairman ..................................... Gordon H. Peart, Randolph, Utah 

Secretary-Treasurer ...................... Daniel F. Lawrence, Bountiful, Utah 

Assistant Secretary ................................. Wallace N. Jibson, Logan, Utah 

MEMBERS 

Idaho 
Cecil Foster .......................................... Whitney, Idaho 

Ferris M. Kunz ................................ Montpelier, Idaho 

William G. Jenkins .............................. Malad, Idaho 

R. Keith Higginson (Ex officio) .......... Boise, Idaho 

Utah 

Daniel F. Lawrence ............................. Bountiful, Utah 

Gordon H. Peart ................................ Randolph, Utah 

S. Paul Holmgren ................. Bear River City, Utah 

Wyoming 

Floyd A. Bishop ......................... Cheyenne, Wyoming 

S. Reed Dayton ............................ Cokeville, Wyoming 

J. W. Myers .................................. Evanston, Wyoming 

United States 

E. O. Larson ............................... .8alt Lake City, Utah 

Budget Committee 

S. Paul Holmgren .................. Bear River City, Utah 

J. W. Myers ................................ Evanston, Wyoming 

Ferris M. Kunz ................................ MontpeJier, Idaho 

Operations Committee 

Cecil Foster .......................................... Whitney, Idaho 

Gordon H. Peart .................................. Randoph, Utah 

S. Reed Dayton .......................... Cokeville, Wyoming 
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MEETINGS 

Two meetings were held during the report year in accordance 
with the bylaws as follows: 

Regular Meeting ··November 24, 1969 .... Salt Lake City, Utah 
Annual Meeting-April 20, 1970 .............. Salt Lake City, Utah 

BUDGET AND FISCAL DISBURSEMENTS 

Adopted Budget 

Compact Administration 

Personal Services ........................ . 
Travel and Subsistence ............ . 
General Office Expense ............... . 
Fiscal and Administrative ........... . 
Washington Office Tech.Charge .. 
Printing and Reproduction ......... . 
Treasurer (Bond and Audit) ..... . 
Transcribing Minutes ................... . 
Legal Retainer Fee ....................... . 
Miscellaneous ............................... . 

Sub-Total ................................... . 

Stream-Gaging Program 

U.S. Geological Survey 

Total .......................................... . 

* As revised by $2,000 decrease. 

Fiscal 
Year 

Ending 
6-30-1970 

$4,111 
200 
400 
212 
477 
500 
300 
100 
300 

o 
$6,600* 

$68,011 

$74,611 

Allocation of Budget 

U.S. Geological Survey.............. $35,812 
State of Idaho ............... ................... 12,933 
State of Utah ............. ...................... 12,933 
State of Wyoming ............................ 12,933 

Total ............................................ $74,611 

Fiscal 
Year 

Ending 
6-30-1971 

$5,600 
420 
430 
290 
660 
500 
300 
100 
300 

o 
$8,600 

$64,400 

$73,000 

$32,200 
13,600 
13,600 
13,600 

$73,000 

Fiscal 
Biennium 

Ending 
6-30·1971 

$ 9,711 
620 
830 
502 

1,137 
1,000 

600 
200 
600 

o 
$15,200 

$132,411 

$147,611 

$ 68,012 
26,533 
26,533 
26,533 

$147,611 

All disbursements of Commission funds are made by check on 
vouchers signed by the Secretary-Treasurer, and approved and counter
signed by the Chairman or Vice-Chairman. 

The audit of accounts and records, including balance sheet of 
June 30, 1970 and statement of budget revenue and appropriation 
accounts for the fiscal year ended June 30, 1970, are included in this 
report as appendix A. 
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STREAM-GAGING PROGRAM 

A cooperative, basin-wide program of stream gaging is admin
istered by the Geological Survey project engineer at Logan, Utah. 
The Geological Survey and Bear River Commission contribute equally 
to finance the collection of daily streamflow records at about 50 gaging 
stations. An additional eight gaging stations in the basin are operated 
by Utah Power & Light Company in connection with Federal Power 
Commission projects. Streamflow records of significance to the Com
mission are published herein as appendix B. 

A record of streamflow at the Idaho-Utah State line has been 
desirable for hydrologic studies in a proposed division of water between 
Idaho and Utah. A gaging station near Weston (three miles above 
State line) was operated from 1919 to 1944, but this record was not 
equivalent to flow crossing the line because of Westen Creek inflow 
and Cub River Pump outflow below the station. A new station was 
installed as of October 1, 1970 one mile above the State line. 

A gaging station was installed just below the new Woodruff Creek 
Dam as of October 1, 1970 and Big Creek near Randolph, Utah gaging 
station was discontinued as of September 30, 1970 after 21 years of 
record. 

ADMINISTRATION OF BEAR RIVER COMPACT 

Provisions of the Compact are administered and enforced by direc
tion of Bear River Commission. However, water rights within each 
State are adjudicated and administered in accordance with State law 
subject to limitations provided in the Compact. 

Cooperative stream-gaging agreements with the Geological Survey 
include a program of administrative and technical assistance te the 
Commission financed without matching Federal funds. This program 
is directed by the Geological Survey project engineer at Logan where 
the project office is also the principal office of the Commission. 

The project engineer is Assistant Secretary to the Commission 
with responsibility of providing technical assistance and current stream
flow information required to administer the Compact. He establishes 
operational procedures, conducts hydrologic studies, compiles annual 
reports, and maintains the records of the Commission. 

Seasonal daily records were collected on about 130 diversions above 
Bear Lake by district water commissioners under the general supervision 
of the Geological Survey. These records include all of the diversions 
from Bear River main stem and Smiths Fork, as they are required to 
administer the Bear River Compact. Daily discharge records for canals 
in the Central Division (see frontispiece map) are listed in tables 1-5; 
those in the Upper Division are not published herein but are maintained 
in the Commission file. 

Expenses incurred by the Bear River Commission are paid equally 
by the signatory States. Compensation and expenses of the Federal 
representative, each commissioner, and each adviser are paid by the 
Government which he represents. 
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WATER SUPPLY 

Streamflow in 1970 was neal' average both for the water year 
and the irrigation season; however, April-May streamflow was deficient 
due to delayed snowmelt which in turn increased the June-September 
flow to above average. Upper basin irrigators gain from delayed run
off from which the supply more nearly satisfies an ideal diversion 
requirement, while storable supply reaching Bear Lake generally falls 
short of expectation because of greater upstream depletion. 

The bar charts on the opposite page (figure 1) illustrate a com
parison of monthly and yearly streamflow in 1970 with a longtime 
average. Mean flow is shown at three gaging stations representing 
the Upper, Central, and Lower Divisions of the basin. Streamflow 
at the two upper stations is the major supply for the Upper and 
Central Divisions so is shown also on daily hydrographs in figures 2 
and 3. Seasonal and water-year flow at these stations is summarized 
in the following table: 

Discharge in Acre-feet 
May-September 

Average 1943-70 

Upper Bear River .......................... 114,800 
Smiths Fork .................................. 106,200 
Logan River .................................... 117,900 

Water Year 
Average 1943-70 

Upper Bear River .......................... 137,000 
Smiths Fork .................................... 138,400 
Logan River .................................... 177,100 

1969 

111,600 
99,400 

112,900 

1969 

142,000 
140,700 
180,200 

1970 

116,800 
100,300 
127,900 

1970 

135,700 
130,100 
177,900 

Deficiency in storable supply to Bear Lake is illustrated in the 
bar charts in figure 4 and in the hydrographs of usable content and 
surface elevation in figure 5. The Lake gained only 100,000 acre-feet 
after April 1 compared to 231,000 in 1969, even though total supply 
in each year was about average. The bar charts (figure 4) show the 
respective amounts that Bear River and peripherial tributaries con
tributed to the Lake in the current year and as a longtime average. 
We see that, exclusive of Bear River, the Lake on an average gains 
about 6,000 acre-feet annually over its evaporation and other losses. In 
1970 however, these losses would have exceeded tributary inflow by 
36,000 acre-feet. Though Bear River inflow was only 75 percent of 
average, total outflow also was in this range of average, so the river 
inflow and outflow about balanced. 

Bear Lake Elevation 
Utah Power & Light Co. Datum 

Water Year 
Beginning of End of End of 

Water Year Storage Period Water Year 

~m :.: ....... :.: .. :: .. :.:.::.:.:: .. ~:!~H~ 5,921.23 
5,921.58 
5,921.08 

5,920.02 
5,919.80 
5,919.23 

12 



""0'0-----------------------------------------------------------------------------,1100 

Fi I} u' ~ I Comporison of di$chorQe ot three tapresenlQlive 909in9 stotions 

in 1970 with OV9,Olje d.sc/'Iorge for period 1943-70 

13 



f-' .... 

1500 

1200 

900 

600 

300 

o 

UPPER DIVISION - BEAR RIVER SUPPLY * 
CUBIC FEET PER SECOND 

May Ju n e J u I y August September 
10 20 10 20 10 20 10 20 10 20 

MJMUM oj g 1943-70 AVERAGE 

/1 
1970 
SUPPLY Iv f\ i\/ / \ 

./ 

// 
"-/ 

\ 
\ / \ I 

/ "-

f-/ '\ 19"3-70 
/ I~VERAGE SUPPLY / 

/ 
/ 

/ 

J lJ ~ ~ -" / ~ -
10 20 10 20 10 20 10 20 10 20 

*Sear River near Utah-Wyoming State 1 ine Figure 2 



>-' 
c.n 

1000 

800 

60' 

"0 

20' 

CENTRAL DIVISION - SMITHS FORK S UPPL Y * 
CUBIC FEET PER SECOND 

M 0 y Jun e July August September 
10 20 10 20 10 20 10 20 10 20 

MAXIMUM DAY d 19"3-70 AVERAGE 

II f'J'1 
f 
/' V--~' 

\' A i970 \;I- ii' SUPPLY 

I 

/ V '-', \ -- /'-/ 19lJ.3-70 
, 

I AVERAGE SUPPLY \ I 
I 

~ I 
/ 

~ 
If'- ~ 

) 
-v -~ 

~ 

I 10 20 10 20 10 20 10 20 10 20 

*Smiths Fork near Border, Wyoming Figure 3 



400 o 

30 300 

20 200 

100 100 

0 
"- 0 , "-
<t 
N " 0 
"., N "-

"., "., 

0 0 
Bear River 

In flow 

Gain From Net Gain 
Tri bu fo ries or Loss 

- 100 100 

-2Q(}~- -200 

BE A R LAKE 

Annual Quontitie s in Thousands of Acre-Feet 

Figure 4 

16 



OCT NOV DEC JAN FEB NAR 
14-00 I 

1300 ) 

1200 I 
r-_ - " 

f-
w 
w 

I 
-~ -~ f-,,_ -1----

II 00 

~ , 
1000 I 

w 

'" '-' 
'" I 900 

~ 

0 

U) 

CO 

f-' z 
--'l '" U) 

70 

I -
t 

-
Irrigation reserve 

) 

800 

~ 

0 I 
X 600 
f-

z 
500 I 

U) 

f-
z 
w 
f-
z 

I 
I 
I 

I 
"00 

0 300 I 
'-' 

200 , 

, 100 

APR 

,/ 

1-/ 

.-

t~AY JUN JUL AUG SEe 

, 922 

1969 ...-!--_- --" 
)/ ./' -- r-- ___ ~ 

/' K 1970 ~I' 5920 

5918 I' 

I' 5916 

.- - -- , 5914-

, 5912 

5910 

HYDROGRAPH 
OF 

, 
5908 

BEAR LAKE 

5905 

5904 

I 
Figure 5 

f
w 
w 
~ 

z 

z 
o 

f

'" > 
w 
-' 
w 



STREAMFLOW DISTRnJ{.Y'.r_~ON 

Records of diversions from :l3ear ILver mnin stem above Bear 
Lake and from Smiths Fork were collected bv district water commis
sioners and submitted weekly to the Assi:;Ulnt Secretary. He com
puted section diversions and allocations and informed these district 
commissioners and members of the Commission of the quantities di
verted and of State-section allocations, where applicable, for the regu
latory action needed to comply with the Compact. 

Upper Division 
The Upper Division comprises that part of the basin above and 

including Pixley Dam and includes two sections in Wyoming and 
two in Utah. The Compact provides that when the total diversions 
in the division plus the flow· passing Pixley Dam is less than 1,250 
ds (divertible flow), a water emergency exists and such divertible 
flow is allocated to sections as follows: 

Upper Utah Section Diversions ...................................... 0.6 percent 
Upper Wyoming Section Diversions .............................. .49.3 percent 
Lower Utah Section Diversions ..................................... .40.5 percent 
Lower Wyoming Section Diversions ................................ 9.6 percent 
Interstate regulation in this division in years when water supply 

is average or better usually is not required during the critical part 
of the irrigation season in areas where meadow hay is predominant. 
Also after about July 10, Upper Wyoming Section allocation is in
creased under terms of the Compact by the unused allocation (9.6 
percent) to Lower Wyoming Section. 

Hydrographs of water diverted from direct flow and from storage, 
with compact allocation where applicable, are shown in figures -6, 7, 
and 8 for the three principal sections in the Upper Division. Upper 
Wyoming Section (figure 6) diverted natural or direct flow within 
compact allocation during both periods of water emergency, May 1-20 
and July 8 - September 30. 

Provisions of Article IV would allocate not only the unused allo
cation (9.6 percent) of Lower Wyoming to Upper Wyoming but also 
the unused allocation (40.5 percent) of Lower Utah. Under present 
practices, therefore, it would be almost impossible for Upper Wyoming 
to divert in excess of allocation after mid-July. (The plotted alloca
tion includes only the unused portion from Lower Wyoming.) This 
fact should not be used to infer that direct-flow provisions of the Com
pact are meaningless in the Upper Division. Benefits of compact regu
lation in this division will depend on available water supply and 
the period or regulation. Under the premise and terms of the Compact, 
the Upper Division is not regulated for the benefit of the Central or 
Lower Division (except under special declaration of water emergency, 
Article IV 3B). Thus, it would be of no benefit in this division to regu
late a section when neither of the two sections below would utilize the 
supply made available. 

A study of hydrographs in the lower sections of the Upper Divi
sion (figures 7 and 8) shows that under present demand, allocation of 
direct flow has little significance after mid-July. (Note the amount 
leaving the division past Pixley Dam, figure 8.) Storage water was 
released from Woodruff Narrows Reservoir (figure 9) in the amount 
of about 17,000 acre-feet, and combined release from Sulphur and 
Whitney Reservoirs was about 9,000 acre-feet. 
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Central Division 

The Central Division comprises that part of the basin from Pixley 
Dam down to and including Stewart Dam (the point of diversion to 
Bear Lake). It includes a section in Wyoming and one in Idaho. 

Divertible flow in the Central Division is the sum of diversions 
from Smiths Fork and designated tributaries, diversions from Bear 
River in the division, and flow passing Stewart Dam. A water emer
gency shall exist when this divertible flow is less than 870 cis, or 
when Bear River entering Idaho (gaging station at Border) is dis
charging less than 350 ds. Wyoming diversions are limited to 43 
percent of the divertible flow during a water emergency. 

Hydrographs pertaining tq Wyoming Section in the Central Divi
sion are shown in Figure 10. A water emergency existed May 1-19 
and after July 16, when divertible flow was less than 870 ds. Bear 
River flow entering Idaho was less than 350 ds May 1-16 and after 
July 21. The effect of delayed snowmelt, mentioned earlier, is shown 
in the hydrographs of divertible flow and the flow entering Idaho past 
Bear River at Border gage. High streamflow occurred during the 
first 20 days in June followed by a rapid decline at a rate that would 
initiate a water emergency by about July 7. However, storage l'eleased 
from Woodruff Narrows Reservoir levelled off the decline, and the 
Central Division supply increased as Utah and lower Wyoming sections 
ceased diverting about July 10. This buildup in supply came directly 
from the Upper Division and delayed the water emergency condition 
about 10 days. Wyoming diverted within compact allocation except 
for a 2-week period in August when the allocation was exceeded by 
an average of 12 ds or 7 percent. In the period of regulation just 
prior to this time, the section diverted less than the allocation by 
an average of 41 ds. Similar hydrographs for Idaho are shown in 
figure 11. Diversion was less than the allocation by approximately 
the flow in the Rainbow Inlet Canal, which is a part of the total 
divertible flow and in the same category as water leaving the division. 

Effectiveness of interstate regulation in the dry years of 1961 and 
1966 is indicated in the following table by the small spread in diversion 
rate per acre in the two sections. In good years with less restriction, 
the Wyoming rate is much higher and reflects the greater requirement 
of gravelly soils. 

1961 
Wyo ....... 2.16 
Idaho ...... 1.72 

Diversion in acre-feet pel' acre 
May-September 

1962 1963 1964 1965 1966 1967 
5.82 5.06 4.48 4.96 3.32 4.78 
3.26 3.28 2.91 2.87 2.95 3.05 

Lower Division 

1968 
4.02 
3.39 

1969 
4.24 
3.48 

1970 
4.25 
3.50 

Authority is given the Commission upon its own motion to declare 
a water emergency in any division, and in the Lower Division such a 
declaration may be made also upon petition of an aggrieved Utah user 
against an Idaho user. Upon declaration of an emergency, the Com
mission is required to enforce water-delivery schedules based on priority 
of rights without regard to State lines. 

No petitions were filed with the Commission or water emer
gencies declared in the Lower Division in 1970. 
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Interstate Tributaries 
An aggrieved user on an interstate tributary may petition for 

declaration of water emergency and distribution 01 flow under direc
tion of the Commission. Interstate arbitration on tributaries was not 
requested in 1970. 

STORAGE 

New Storage 

The Compact defines storage rights in existing reservoirs above 
Bear Lake and provides lor an additional storage allowance of 36,500 
acre-feet annually. Idaho users on Thomas Fork are allotted 1,000 
acre-feet of this amount and the remainder is divided equally be
tween Wyoming and Utah. 

The reservoirs shown below have been constructed under addi
tional storage provisions of the CompaGt and all were filled to capacity 
in 1970. A total allocation to Woodruff Narrows Reservoir for storage 
of 18,240 acre-feet includes 15,240 acre-feet from Utah and 3,000 acre
feet from Wyoming. 

Reservoir Allocation 

Sulphur Creek Reservoir (Wyoming) ...................................... 4,614 ac-ft 
Sulphur Creek Reservoir Enlargement (Wyoming) ................ 1,100 ac-ft 
J. L. Martin Reservoir, Sulphur Creek (Wyoming) .............. 88 ac-ft 
A. J. Barker Reservoir, Yello", Creek (Utah) ........................ 162 ac-ft 
Hatch Brothers Reservoir (Utah) ......................... .................. 350 ac-ft 
Woodruff Narrows Reservoir (Utah-Wyoming) ................... 18,240 ac-!t 
Whitney Reservoir (Wyoming) ......................... ............. 4,200 ac-ft 
Wyman Reservoir (Wyoming) ............................................ 22 ac-ft 
Massae Reservoir (Wyoming) ................................... 107 ac-ft 
Woodruff Creek Reservoir (Utah) ................ 2,000 ac-ft 

Total Allocation ........................ . ................... 30,883 ac-It 

Bear Lake 

Article V of the Compact provides an irrigation reserve level in 
Bear Lake below which water shall not be released solely for gener
ation of power, except in emergency, but after release for irrigation 
it may be used in generating power as it is conveyed to irrigation di
version works. The reserve is to be increased by designated amounts 
as additional storage, under terms of the Compact, is developed above 
Bear Lake. Construction of Woodruff Creek Dam, which began im' 
pounding water in October 1970 raised the allocated storage now 
constructed to more than 30,000 acre-feet. Accordingly, a resolution 
was adopted in November, 1970 increasing the irrigation reserve ele
vation to 5,914.61 feet (794,900 ac.-ft.) corresponding to 30,000 acre
feet of additional storage allocation. 

APPLICATIONS FOR APPROPRIATION 

Article X of the Compact states, "Applications for appropriation, 
for change of point of diversion, place and nature of use, and for 
exchange of Bear River water shall be considered and acted upon in 
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accordance with the law of the State in which the point of diversion 
is located, but no such application shall be approved if the effect 
thereof will be to deprive any water user in another State of water to 
which he is entitled. The official of each State in charge of water 
administration shall, upon the filing of an application affecting Bear 
River water, transmit a copy thereof to the Commission." 

Copies of filings presented to the Commission in 1970 covered 
pending or approved applications in the amount of 107.3 ds which 
included 56.7 cfs in Utah, 29.5 ds in Wyoming, and 21.1 ds in Idaho. 
About 50 percent of this amount pertained to ground water withdrawal. 
Wyoming applications included storage rights for 184 acre-feet to be 
diverted primarily from Mill Creek. 

The Commission has not protested any filing that has been pre
sented either in 1970 or in any earlier year. Yet, in the aggregate, 
these new rights continue to accumulate at a rather high rate, and the 
possible effect on rights in another State continues to be a problem 
of concern to the Commission. Eventually, the effect on streamflow 
and established rights, particularly of additional ground water use, 
will need to be studied and action taken if necessary to implement the 
intent of Article X of the Compact. 

REVIEW OF COMPACT PROVISIONS 

Article XIII, Bear River Compact, requires that the Commission 
review provisions of the Compact at intervals not exceeding twenty 
years and may propose amendments to any such provision for con
sideration of the legislatures .of the signatory States. Wyoming com
missioners have urged such a review with particular emphasis on their 
recommendation for an increase in storage allocation to the basin above 
Bear Lake. Discussion on the subject has continued in the 1970 
meetings of the Commission with emphasis on the responsibility of 
the Bear River Commission and the function of a Bear River Nego
tiating Commission consisting of members from each State appointed 
by the respective Governors. An important issue, in addition to the 
Wyoming recommendation, is the division of unconsumed river flows 
between Idaho and Utsh in the Lower Division. This allocation may 
or may not be accomplished through modification of the Compact, 
but it has been the principal consideration of the Negotiating Com
mission whose membership includes but is not limited to members 
of the Bear River Commission. 

A Committee of the Bear River Commission, consisting of one 
member from each State and the Chairman and Assistant Secretary as 
ex-officio members, was appointed in the regular meeting to make 
recommendations on provisions of the Compact that should be con
sidered for modification. The Committtee submitted a report in the 
next annual meeting that suggested a number of items to be con
sidered for modification. 
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Beer River Commission 
Utah State Capitol 
Salt Lake City, Utah 

Gentlemen: 

APPENDIX A 

WM. DEAN KIMBER 
CERTIFIED PUBLIC ACCOUNTANT 

4810 IJOtIT. 8720 W ..... 

SALT LAKE CIT\', UTAn 84120 

November 23, 1970 

MEMa!:R 
AMERICAN INQ'TITUTE Of' 

C!J:RTlfIEp rUOl.lC ACCOUNTANTS 

In accordance with your instructions I hS"e examined the accounti.ng records of 

the Bear River Commission for the fiscal year ended June 30, 1970 and I submit my 

report of the examination. 

My examination included a revi.ew of the financial transactions and an exam N 

i.nation of the statement of revenue snd expendi.tures for the year and budget estimates 

and related expenses as included in the minutes of the Commission meetings. The 

budget in the audit report is adjusted to reflect a supplemental appropri.ation of 

$3,611 to offset pay raises of Federal employees. 

I confirmed the funds available at June 30, 1970 by direct correspondence with 

the depository. My examination was conducted in accordance with generally aecepted 

auditing standards and accordingly included such tests of the aecounting records 

and such other auditing procedures as I considered necessary in the circumstances. 

All c,:lsh receipts have been properly accounted for and all disbursements were duly 

authorized. Extraneous income arose during the year from the sale of a stream 

guage originally purchased with funds from the Bear River Commtssion Coop0rative 

Account and interest from savings. Expenditures for opp:rations were made directly 

by the United States Geological Survey aud ere included in detail in this report. 

Administrative expenses in the smount of $1,204.00 were disbursed by the Salt Lake 

City Office. 

The results of my examination are presented herewith and include comments 

and explanationa as appropriate in the following described statements. 

Exhibit itA" Statement of Revenue and Expenditures for the fiscal. year ended 
June 30, 1970. 

Exhibit "Bt> Statement of Available Revenue and Appropriations thereof for 
the fiscal year, showing balances at June 30, 1970. 

Schedule !lA_I" Statement of Expenditures~-Stream-Gauging Program AUocated 
to the United States Geological Survey and to the Bear River Commission. 
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GENERAL COMMENTS 

The Bear River Compact is a tri-state agreement between Wyoming, Idaho and 

Utah for the utilization and development of the waters of the Bear River. The 

Commission was organized April 5, 1958 and the by-laws were adopted April 26, 1958. 

The Commission is the administrative agency which carries out the provisions of the 

Bear River Compact. Three Commissioners from each of the three represented states, 

plus one non-voting Commissioner representing the United States, constitutes the 

ten member Commission. The United States representative acts as Chairman. A11 

expenses of the Commisaion are shared by the three states on an equal basis. 

The Commission enters into an annual agreement with the United States 

Geological Survey, Department of the Interior, for the operation and maintenance 

of gauging stations. Expenses for the gauging station program are shared equally 

by the Commission and the Geological Survey, except the Geological Survey makes 

up any budget deficits arising from Federal salary increases. Other expenses 

attributable to the Commission are paid by the Commission whether the expense is 

incurred by the Geological Surveyor the Salt Lake City Office. Detail of the 

expenses incurred under the agreement are shOlm in Schedule "A-I." 

In my opinion, the accompanying statements of revenue and expenditures and 

supplemental statement of budget appropriations and related disbursements 

present fairly the position of the Bear River Commission at June 30, 1970 and the 

results of the financial transactions for the period then ended in conformity 

with generally accepted accounting principles applied on a consistent basis except 

expenses incurred by the United States Geological Survey during the last six 

months of the fiscal year ended June 30, 1969 in the amount of $17,201 were not 

reimbursed until July 1969. These expenses were deferred pending the maturity of 

savings certificates. Certificates in the amount of $16,000 were purchased in 

January 1969 and certificates in the amount of $12,000 were redeemed in July 1969. 

The redemption proceeds were used to pay the United States Geological Survey for 

expenses incurred during the last six months of fiscal 1969. 

Yours very truly, 

W.}/U~ 
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Exhibit "A" -----

BEAR RIVER COMMISSION 

Statement of Revenue & Expenses 
the Fiscal Year Ended June 30, 1970 

(Excluding El':penses 
to Fiscal Year 

in the Amount of $17,201 Paid in July 1969 Applicable 
Eaded June 30, 1969--See Schedule "A-l") 

REVENUE: 
---A-ssessments: 

State of Wyoming 
State of Idaho 
State of Utah 

Other Income: 
Sale of stream-gauge 
Interest 

Tota 1 Revenue 

EXPENDITURES: 
Commission's portion of direct el':penses of the 

stream-gauge program, Schedule "A_I" 

Personal Services 
Travel and Subsistence 
General Office 
Fiscal and Administration 
Washill~ton Office Charges 

Total--Schedule "A-I" 

Administrative Expenses 
Auditing Fee 
Legal Consultant 
Transcript of Minutes 
Printing Annual Report 
Insurance Bond 
Supplies 

EXCESS OF INVESTMENTS IN SAVINGS OVER 
FUNDS AVAILABLE JULY I, 1959 

Balance per baak 
Savings Certificates 
Funds Available at June 30, 1970 
Expenditures as above 

$27,984,00 
2,200.00 
2,206.00 
1,572.00 
3,538,00 

200.00 
300.00 
100.00 
529.00 
50.00 
25.00 

Expenditures incurred through stream-gauging program 
allocated to and paid direct by--
United States Geological Survey 

Total expenditures as per Exhibit "B" 
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$13,600.00 
13,600,00 
13,600.00 

63,45 
1,295,82 

37,500,00 

1,204.00 

$40,800,00 

1,359.27 
42,159.27 

38,704.00 

3,455,27 

516.44 
2,938,83 
4,000,00 

$ 6,938.83 
$38,704,00 

35,811.00 
$74,515,00 



Exhibit "S" 

BEAR RIVER COMNISSION 

Statement of Available Revenue and Appropriation Thereof 
for the Fiscal Year Ended June 30, 1970 

CASH REVENUES 
Cash Balance 
Savings Certificates 
Balance of Funda June 30, 1969 
Revenue: 

AssessmentS! 
State of Wyoming 
State of Idaho 
State of Utah 

Other Income: 
Sale of streamRgauge 
Interest 

Total Funds Avsilsble 

APPROPRIATIONS: 
St resmR gaugingR RSchedu Ie "A R 1" 
Personal Services 
Travel and Subsistence 
Fiscal and Administrative 
Washington Office Service 
Office and Supplies 
Annua 1 Report 
Treasurer's Bond and Audit 
Transcript of Minutes 
Legal Retainer Fee 

Total Appropriations 
Unappropriated Surplus** 
Unappropriated st July 1, 1969 

Funds Available Bt June 30, 1970 

*As revised June 10, 1970. 

Expected 
Revenue & 
Expenditurea 
as Budgeted* 

(516.44) 
4,000.00 
3,483.56 

13,600.00 
13,600.00 
13,600.00 

-0-
-0-

44,283.56 

35,811. 00 

80 094.56 

68,011,00 
4,111.00 

200.00 
212.00 
477.00 
1<00,00 
500.00 
300.00 
100.00 
300,00 

74,611.00 
2,000.00 
3,1<83.56 

ao, 09(,.56 
$ -0-

Actua 1 
Revenue & 
Expenditures 

$ (516.44) 
$ 4,000.00 

3,483.56 

13,600.00 
13,600.00 
13 ,600.00 

63.45 
1,295.82 

45,642,83 

35 ,811 .00 

81,453.83 

68,011.00 
4,111.00 

200.00 
212,00 
477.00 
325.00 
529.00 
250.00 
100.00 
300.00 

74,515,00 
-0-
-0-

74,515. 00 
$ 5,938. 83 
$ 6 ,938. 83 

Bslance or 
(Deficit) 
Budget 

-0-
-0-
-0-

-0-
-0-
-0-

63.45 
1,295,82 
1,359.27 

-0-

1 ,359.27 

-0-
-0-
-0-
-0-
-0-

75,00 
(29.00) 
50,00 

-0-
-0-

96.00 
2,000.00 
~52 

5 579.5l; 
$ 6,938.83 
$ 6,938.83 

'1*The previously approved budget included an estimated pay increase for Fccleral employees. 
rwo pay increases were made before the end of this fiscal year and the Federal Government 
made two supplemental allocations totaling $3,611 to partially offset this increase. 
Therefore the fiscal year ended with a $2,000 surplus. This amount will be credited to 
Compact Assistance in the budget which is unmatched by Federal money, and \,'ill revert to 
the unobligated balance in the Commission bank account. 
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Schedule Il A-lll 

BEAR RIVER COMMISSION 

Statement of Expenditures--Stream-Gauging Progra~ 
Allocated to the United SCatea Geological Survey and to the 

Bear River Commission for the Fiscal Year Ended June 30, 1970 
(Excluding Expenses in the Amount of $17,201 Paid in July 1969)** 

Allocable Expenditures 
Charged 

U.S.G.S. Bear River Direct to 
Commission Bear River 

Total Commission** 

Personal Services $51,358.00 $27,485.00* $23,873,00* $ 4,111.00 

Travel and Subsist~nce 4,000.00 2,000,00 2,000.00 200.00 

General Office 3,812.00 1,906,00 1,906,00 300,00 

Fiscal and Administra- 2,720.00 1,360.00 1,360.00 212,00 
tion 

Washington Office 6 1 121.00 3 1°60,00 3!061.00 477 ,00 

Tota Is $68 1°11,00 $35 1811,00 $32 1200,00 $ 5!300,00 

Tota 1 
Expenses to 
Bear River 
Connnission** 

$27,984.00 

2,200,00 

2,206,00 

1,572.00 

3 1538,00 

$37 1 500,00 

*Unequal distribution of personal services arose because of a supplemental Federal 
appropriation for salary increases, 

**Excludes the following expenses incurred in the fiscal year ended June 30, 1969 paid 
in July 1969: 

Bear River Charged Tota 1 
Commission Direct '0 

Bear River 
Commission 

Personal Services $12,272.00 $ 551.00 $12,823,00 

Travel and Subsistence 1,020,00 262,00 1,282.00 

General Office 544,00 131. 00 675,00 

Fiscal and Administrative ":>10.00 134 .00 744.00 

Washington Office 1 1372.00 305.00 1
1
677.00 

Tota Is $15
1
818,00 1 1 383.00 $17 1 201.00 
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APPENDIX B 

GAGING STATION RECORDS 

Records of streamflow for State line and other key stations are 
included herein. The record consists of description of the station and 
a table showing the daily discharge in cubic feet per second and 
monthly and yearly runoff in acr~-feet for the 1970 water year. 

The description of the station gives the location, drainage area, 
records available, type and history of gage, average discharge, ex
tremes of discharge, general remarks, and a statement of cooperation 
where applicable. This is essentially the same information published 
in annual water-supply papers of the Geological Survey. 

In the monthly summary below the daily table, the line headed 
"Total" gives the sum of the daily figures; it is the total second-foot
days for the month. The line headed "Mean" gives the average flow 
in cubic feet per second (second-feet) during the month. Quantities for 
the month are expressed in acre-feet (line headed "Ac-ft"). 

Records included herein have been collected by the U. S. Geo
logical Survey through cooperative agreement with the Bear River 
Commission and by the Utah Power & Light Company. 
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BEAR RIVER BASIN 
10-112, West Fork Bear River at Whitney Dam near Oakley, Utah 

LOCATION - -La t 40"50'30", long 110"55'20", i" NE!. sec. g, T 1 I!., R 9 E. , Summit County, '" 1 eft bank, 1,380 " below Whitney Oam, 7 miles upstream from Deer Cr\'ek, 21 .5 mil es northeast ,. Oakley. 

QRAINrIG£ AREA.--7.5 ,q nli, approximately. 

PERIOD OF REeD RD. - - Dc tobe I' 1963 " current year. Prior " October 1965 published "" "at Whitney 0" site" 

GAGE. --Water-stage recorder ,,' concrete control wi th V-notch sharp-crested wei r since Aug. r" 1966. Altitude 
'f gage " 9,120 ft ( from topogl'aph i c map) . 

EXTRH1ES. __ Current year: Maximum discharge, 71 ,f, Sept. 3 ( gege height, 2. 55 ft) ; minimum do i 1 y, O. 10 ,f' 
Jan. 18 " Feb. 11. 

Period oC rccol"d: I!'axirnum discharge, 145 of, June 13, 1965 (gage height, 1.95 ft) ; maxil~um 9age hei 9h t, 
2.95 " Jul y 14, 16, 1959 ; "' flow July 24 to Sept. 3D, Ilov. 16~29 , 1966. 

RE!M RKS. ~ - R eco rds good. flow regulated b, \Hn tney Reservo, r Usable capaci ty between sill ,f outlet ,"d 
spillway eres t, 4,200 acre~ft Dead storage 500 acre-ft. Construction of dam began Al.Ig. " 1965 ,,' com~ 
pleted October 1966. StOI'age began July 24, 1966, ,,' reached sill of outlet Nov. 20, 1966. N, diversion 
above s ta tion. 

OISCIIARGE, IN CUBIC FEET ", SECONO, WATER YEAR OCTOBER 1969 TO SEPTEMIIER 1910 

DAY '" '" DEC "'" 'fa "" '" "" '"' ,"c ,oe see 

1 1.6' 1.9 .% c" • .0 C.2 C,9 C,1 '" n " " , .lD )." ,% I.? • .0 c., C,9 ',7 3. b " " " 3 .co ',3 .n ,., • .0 '.3 ,. , '.7 3.7 17 " " 9 ,07 , ,2 , .. ,,2 • .0 ',9 ,. , ,,' 3.' .. " 6b 
.f,1 1.2 ,% ',2 , .0 , ., ,. , ,,' 3,' " 21 " 

f, ." 1.2 ',0 ,., .lD , .5 , .5 ,. , 3.0 13 21 " ." ',2 '.0 ,,' ,.0 , " '.9 , ., 3.' " " " " ,21 1.~ '.0 ',f .10 ,. , 1.' 1.9 9,0 .0 21 .0 . , , .. , ., ,., 1.2 , .0 , ., '.9 '.9 9,0 b, , " " " ," '.3 ,,' ,,' • .0 '.5 '.5 ',9 •• 0 '"' 10 " 
" .21 '.3 1,' ,., ,lD 1.' , " ',9 ',0 9.0 10 " " .27 '.3 ,,' ,., .90 1,' " , ,,9 .,' ',7 lD " " . " '.3 ,., 1" " , , .. '.5 , .9 9,0 7,' lD lD ,f. ,1b '.7 " , ',2 " , ". " , ',0 9. , b,9 " .0 
I>; .10 ,., 1,' ,., ,. , , .9 

" b 
',0 9. , b,' '" .0 

If, ." 1.3 ,., '.2 ,,' ',5 " b 
,. , 9. , 5,9 10 .0 

17 .52 , ,3 ,., '.3 " , ',9 , ,b " , 9. , ',7 10 10 

" .37. ',3 ,. , '.3 1.5 " , '.b 2.2 9, , '.9 10 9.b 

" ,," • ,3 '.1 '.3 '.1 , .9 '.7 2.3 9.9 5.3 10 9,7 

'" .'" '.9 ,., '.3 '.0 '.9 ',7 "" f,.'1 " 10 9.b 

" .31 '.9 ',0 '.3 '.0 J. .1 ',7 2.5 '.0 " lD 9. b 

" ,n , ,9 ,., '.3 '.0 1.9 '.7 '.7 5.0 50 '0 9.b 
23 . " , .9 .. , 1.3 '.0 ',9 ,.7 ,,7 ',0 70 lD 9.5 
2 1, , .b , ., ,,' ,. f ',0 , .9 ,. , ,. , '.0 " 20 9.9 

" , ., , ., ,., ,., '.0 '.9 1., ',9 7.0 " 10 9.9 

" , .9 1.2 ,,' 1.2 1.0 , .9 , " 3.0 24 " 10 9.9 

" ... ... ,., ,00 .'1" , .9 , .9 3, , 31 " 19 9.3 

" , .9 ," ,., .10 ,., , .9 , .b 3,' " " " 9,3 ,., , .9 .90 ,., .,0 1.9 '.b 3,3 " " " 9.' 
30 , .9 .00 , ., . ., 1.9 '.b 3.9 15 " " 9.2 
31 , .9 ,. , . ., '.9 3.9 " 55 

10TH 20.28 37.5'> 33.15 32.90 22. b4 43.6 47.5 71.8 241.9 7f>B.l no 580.0 
I',~~'l .65 1.75 1.01 1.06 ," 1./d 1. 58 2032 6.26 24.6 2.3.2 19.3 
~h.X ,. , , ., 1.2 1.3 ,. " , ., 1.9 S, , " 7D 55 db 
".1-, ." ." .93 . ., . ., , ., 1.9 '.7 3. '5 5.3 " 9,' 
~C-FT 90 " db " .S "' .. ", 492- 1,520 1,420 1,150 

,<C " 19(,'1 Tllf.\l 3. a','!.'), ~'t A 'j to. '; '" '" "" ." AC~FT 7,640 
;-In '" 1970 TC'TAL ?673,f,7 /oIfM, 7.19 '" 7D "'" .10 AC~FT 5,200 
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BEAR RIVER BASIN 
10.157, Sulphur Creek above reservoir, near Evanston, Wyoming. 

Locr,TlON.--Lat 41°08'39 long 11O~48'18", , " SE\i$IIl, sec. 35, T. 14 H .. R.119 ' .. Uln til County, on right bank 
1.2 (nil es dowilstream from Willow Creek, 2 mil es "pstream from Sulphur Creek Dam, "d 11. 5 miles southeast 
of Evanston. 

DRAIIU,G[ ilRU,.--64 " mi, ~ppl'oximately. 

PERIOD oc REeD RO. - -Dc tob er 1957 to curn'nt yea,', Monthly discharge only foe OctobCl" "d Ilovembel' 1957, pub-
1 i Shed , " >IS? 1 i 34. 

GAGE .--Water-stage recorder. II 1t HIlde of gage " 7,180 H ( from topographic map) • 

AVERIIGE DISCfIARGE.--J3 years, 13.1 of; (9,490 acre-ft PO' yea r). 

(X T REHES. - - Cuneo t year: M~ x j mum discharge, 314 of; '"Y , (gage height, 4.55 ft) ; minimum, 0.26 of, Aug. 29, 30. 
Peri ad of r'~cord : I"~ ~ imum di ;charge, 1 ,220 of; Apr. 21, 1965 (gage height, 6.02 ft) ; co flow " times 

mos t of years. 

HE MARKS. ~ - Re,ol'{IS good except those foe wi nter months, which Oc' fa ir. Sevel'a 1 diversions foe i1'rig~tion above 
stJtion. 

l! I 5(J1J\lIG€, " CUSIC FHT foe SECOND, )jAfER YEAR OCTOBER 1969 m SEPTEl-18ER 1970 

DAY DCT NOV "" m FEB '" '" '" '"" '" '"' m 
f " ,,' 2.0 ", 3, ; 5, ; " ; " " ;,' 2" ,Sf 
2, , f, , 2.2 ", 3,; ,,; 4.5 " ss ;, , " , ,52 
3, , 1. ' , 2,2 " ; 3.S ,,; ,,; fOi " ,,' ,,1 ,S; 

5 3, G 2. S " , " ; 3, ; " ; I •• S "0 " ,,' 208 ,50 
; 3, G 3, , 2,2 Z.5 3.S ,,; ", '" " ',3 3,0 f,2 

3. 1• ,,1 2.2 2.5 3, ; " ; " no " " ; " ; G,f 
S, , 3,' 3,' , .; 3,; '" " " " " ; 3,' ,,' , 3,' 1 •• 5 " , " , '" " ; " " " 3,' ',3 '" , 2.7 5, f 2. <' " ; 3.S '" " 52 " '" ;,' f ,2 

GO ,,1 G, , " , 2.5 3.S '" fW 52 Of " ;,' f, f 

n 3.2 " f ", 3.0 3, ; I, .5 nf 52 '" " ;, f ," 
" f ,S G, , 2.5 3,0 3.S ,,; 

" " m " ;,f ,15 
f3 • S7 ;, , 1, ; 3, , 3, ; " ; " " n2 " ,,' ," 
" ," b. I• 1. ; '" 3, ; ,,; 

" " " ,,9 '" ,50 

" f,f G, , 2.5 3,0 3.5 ,,; " " " ;,S '" ,50 

" 3.2 5,9 2.4 3.0 ',0 ,,; " " Of ;,9 ',9 ,50 

" ;,' ;, G 2.2 '" , ,0 ,,; " " " '" ;, f ,50 

" 5,1 3,0 ", 3.0 5.0 " ; 20 '" " f " ; ,f ,50 

'" 3. I. ',1 2. It 3,' 5,0 ,,; 20 en " f,3 3, , ," 
" '.1 2.5 2.1 3.0 

" G 
5,; " '" " f ,3 ',0 ,S< 

" 3.0 3.4 5.3 3.5 ',0 4.5 " '" " f,' ,,0 ,50 

" 3.6 3. (\ s.s 3, ; ',0 5, ; " " " 2,0 ," f,1 

" '" 2 .8 1,1 '" 5.0 " ; " " " 3,0 f ,3 f,' 

'" ,,1 1,5 2." 3.5 ' •• 0 ,,; " '" " ;, , ," '" " '" 2.2 2. <; -;,5 1 •• 0 5,' " '" " 5.6 ,., " , 
26 ,. , , " 2.5 3.5 1 •• 0 4. <; '" ,os ,,' 1,S ,os ;, f 
n , " 1.'. i'. " :>.5 ,,' 5,' 50 '" '" ",' ,33 ,,1 

'" 1.2 " , 2.5 3. <; 4.·) ' •• 5 " '" ,,' 1, , ,30 " " ',5 1." Z.5 3. ~ ,,; " '" ',0 ',0 ," " 30 " , ,. , 2.5 3, ; ' •• 5 " " ',1 ,,' ,30 " 3f 2.', ',5 , ,; ,., " " , ,% 

TOTAL 11J .(;7 10b.4 16. I> 93. ~ 104.5 139.5 981.5 2,195 1.290.4 174.5 86.79 81.S0 
ME liN 7. S2 3.55 2. 1,1 3.02 3.13 't.50 32.7 90.2 43.0 5.63 2.86 2.73 
"AX 5. I> 6.9 4.5 3.5 5,' 4.5 >20 no '" " 5,' " "1', • 57 ',3 ,., 2. S ;, , ,. ; " ; " ',1 , ,3 ," ,., 
AC-F T 15~ '" 152 >OS 207 m 1,950 5,5 /.0 2.560 '" '" '" 
'" " 1<)"" rOT /,l 5,440. n ~EAN 14.9 >i,\X fO" MIN ," /lCfT 10,190 

""' " 1970 lOT AL 6.,H').56 P.tAN 16.5 '" lE2 "" ," 110FT 11.920 
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BEAR RIVER BASIN 
10·159. Sulphur Creek helo\" reservoir~ near Eva.nston, \';r Yfuuing. 

LOCATlml.--LH 41 O()9' 22" , 1 ong 110° 50' Of," ; " SPI.SEJ" S(lC. 28, T. 14 11. , R. 119 ill ta County, on ,e ft bank ~OO 

" GO"lnst~t'am from $u 1 pilur Cre«k Oa:", .3 'oi 1 (::, UD,tf(·~r:; frc~, ",outh, and ~;, 1 Q ~ sOUt!'~,1St " r"~ rI~, ton. 

ORAl ~IAGE Mr.:>.. -·58 ;R m; , approxjm~tcly. 

r£~lOO or RFCORO. --Apr; 1 1958 " cU"r~nt yeo I". 

G~t,E. - -;j~te!'-sta ge reconJer ~nd concrete V-notch control. Altitudr. of goge " 7,120 " ( fror~ to~og,-;;phic nQ p) . 

f;vtRA(;[ PI StHARGt. •• G y(,~rs (1965-70) , 23. il r. fs ( 1 7 ,2 ~ 0 ~ c ,"e- " ROC yeer) . 

f.XTR[~[S. --Cu~rpn t ye3r: r~~ximum djsch~rge, 173 cfs Jun~ 12 (gag(> hei ght, 3.90 ft); no flow O,t. 1 " AD!' . S. 
Period of n·ca,·o: ~\~ximu", di sella l'~e, 343 de June 11. 1956 (gage he ight, t,.96 ft); '" f101>' " t ir.;es 

e ~ c ~ yea " 

REW,RKS. --~eco, " good. Flow j'(!gulated t,y Su\pllu)" Creek Reser-voir SOD H ups t )"ean, (cap~city, "j ,100 ecre-ft), 
[nl~>;gemrnt «''''1'1 e ted !/PI'Hmile r 1964. Pnor '" e~l~l'grment (cap~city, 4 ,600 aCt"~- f t) . RecOl'cs pr\ 01' " 1 :'''5 de r,ot inc \ ud.; fIn,.; ovrr s.rd l1way 0; the dam. 

C'l ~CHM\(',f;, 1:-; CUO IC f'f;f'r "[Cll sECOND, Whf(>< YE/>.R Ot: TUBER 19/>9 H> S£I'TfflIlER I'HO 

flh " (.;:.! NOV O(C .JIH ~Frl J.lAR '"' ~_IIV JUIl JUL oe' H' 
, 

" 0 9~ " ." '0 " , 0 , " n ." '" " " " " '1~ 70 .13 " " , , n " .10 " " " 
, 

" " . '" " " , 0 " ~(, . ., " " , , 0 " " ." " " , ,. 
" 

, , 
" " 1. , '" 'I , " 32 " " 7.0 " '" Ie '. , 01 " " 5.9 " " 

11 01 " 107 13 " 78 
Ie 0 , 01 " 107 71 " " l:i " C. 'I " I ~9 " '" " I'. 0 , ,>I '" DO " " " I' 

, 0 '" " 111 71 " " 
)<. , 0 " " " eo '., ,. , 
1< ,< " 0 " 71 " 17 " ,., 
i>' C 0 0 " " " 17 " ,., 
" 0 " _~2 " 

,., '., ,., 
211 , 

" " " 7.7 " 7.) 

" " 0 " " ;S '" " ,., 
22 " ·7 0 0 0 " " '" ", " 

,., 
n , , , , 0 " " '" ,. , " 7.1 
24 " 

, , 
" " " '.7 " 7.2 

~<, , 
" " .n I' " 7.1 

n 0 ,. 0 '" 110 .12 I' " 7.1 

" " " 0 " 9~ II' .11 " " 7. I 

'" 
, , , 0 " 120 .11 " 'I 7.0 

19 0 0 0 0 " m .11 n " 7.1 

'" 
,. 

" " 110 .12 n ;S 7.1 
3< 0 " " " 

WHL , 1.773 1.7Se 1.882.8l, 1.04.56 1,580 1.219.0 
XE'A'I C '>9.1 56.7 62.fl 1301 51.0 40.6 

'" 0 " 13?: 107 " 01 "' 1-'.1'1 , , n .11 • I' " 
,., 

M.>-fT 0 0 3, ';20 3. '.90 3.730 "" 3.130 2.420 

C.\l " I ?6" TDrIlL ;; .020.9(1 t"~_',N n.o ,«,X 1$" .'11'1 0 AC-F, 15,920 
h'T"'- " 197(1 T(!l Al <0. 61 ·I.~O .'IU>.ll 13. I> MAX '07 l-\L~ , AC-FT J 7,0<)0 
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BEAR RIVER BASIN 
10·195. Chapnlan Canal at State Line, near Evanston, \Vyonlil1g. 

LOCflTJ01L,-Lat 41"24'24", 100g 11l~O2'26", in sn, '(lc.36, 1.17 II., R.121 1-1. , Uin ta County, '" 1 eft bank " highway bridge, S.5 IT,i 1 es downstream from headgates ,"d 10 mi 1 es northwest of Evanston. 

PERIOD OF RECORD.--April 1942 to CUl'l'ent yeil r (pri or " October 194~ irrigation seasons only) . !l.onthly di s-
ellarse only foe some peri ods. pub1 ished '" wsr 1314. 

GAGE. - -\-Iii ter- stage recorder. Altitude of gage " 6,570 H ( fror.l river-profile mdp). Prior " Oct. 11, 1946, 
non record ; ng gage "d Oct. 11, 1946 " Aug. 2, 1961 , water-stage recol'der " site 20 H downs tream " same 
da tum. 

AVERAGE OJ SCHARGE "·26 yeal'S (1944-70) , 19.4 of, (14,060 acre-ft per year). 

EXTRLl1ES. -- Peri od of record: Maximum dai 1y dischal'ge, 143 ," June 24, 1970 ; eo fl ow " times each year, 

REIMRKS. --Records fair. Canal di vel'ts ria ter fl'om Bear Ri ver i, /HI\;; sec. 36, T 16 N, , R. 121 R, Many diversion~ 
above s tat ion foe irrigation i, Wyomi ng. Flow " station i, foe storage '" Neponset Reservoir, Utah, ,"d 
irrigation 10 Saleratus bas in, Utah. 

(}!$CIiARCE, '" CUBIC FEn nR S~COND, >lATER YEAR OCTOBER 1969 TC $EPlEMl!ER 1970 

'"' CC T I'<OV DEC "'" FEB '" '" w '"' '" ,os m 
1 T ., % " 

, 
" ;r H 58 " ." , T. , 24 " 0 " " " " " ." 3 " 20 10 , 
" " n ;; 12 , , 

" " " 0 32 55 " " 11 , , 
" " 10 0 " 55 " " " ." 
" " 10 0 " " "' " " 13 
35 " 10 0 " " " " 13 ;r , " " 10 0 " 58 " " 13 " 0 " '.3 10 0 70 51 88 " " " 10 36 " 10 , 81 " " 13 12 " 

II ". II '.0 10 " '" " " II " " " " 0 20 n .., 110 17 '.7 " l3 " " 0 20 " " '" " •• 1 <0 

" ", 21 C " " " 125 11 ,. R " ,5 " 07 , 25 " 50 liS .. , 5.' " 
" " % 0 " " " 1" '" '.0 17 

" ,e W C " " " " '.R 1.5 17 
, R " " C 35 " " " " '" '.5 
j; 75 22 C 30 " " " ,., '.0 0 
20 H " 35 " " 119 2.' 1.0 0 

21 6'; 21 C " " 103 "0 1.1 ." 0 

" T·. n , 
" " " 133 .07 .<0 0 

23 " 2,1 0 " " " 132 ." .07 0 
29 H " 0 25 " " '33 2.2 . " 0 
2~ i<! 11 0 " " % In 1.2 .76 0 

'" "' " " " "' 97 2. " 3. (/ 0 

" Hi) " " '" n " 7. " 2.' 0 
21l 7'. 1", 25 " " " " 1.' C 
2' 61. i :> " " "' 72 11 .07 , 
3( ;;~ " 

, 
" " " " 10 . '" 0 

11 25 '" 17 C 

l,a hL 1 ,1, ~4. ~ 7[,5.3 Ie? .('. c "'15 I, abO 2,1.125 2, g30 S62.32 204.30 385.91 
:',SAI; ;,;.", 2~. 8 3.5? " lb.O 62.0 6~. 3 97.7 t8.1 6.59 12.9 
l',IX >:', " " 0 " " 103 191 " " " ~1 !\ 7. (, , .2 , 0 , 

" 2T " .07 , 0 
/.(-fT ) , : ~',.' 1, ',>J~' 2H> 0 '" 3 ,690 .. ,(;20 5,810 1,120 '" 705 

Ct, L " ,'Ji,c FT.'l .) ,~l S .2u ~.€M, 23.1 H,\X lB 1'.1-'1 " ACFT 1().6~') 

~<I, T " 1'17' ,:)TAl 1l,,!21.('3 Mf:AN 3('.2 MAX :43 "" 0 AeFT 21,860 
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BEAR RIVEH BASIN 

10·201. Bear River above reservoir, near Woodruff, Utah. 

LOCATlON.--Lat 41°26'05", long 111°01'00", in rnn,NI/'. sec.2S, T.17 1i., R.120 W., Uinta County, Wyoming. on )'ight 
bank 9.3 miles upstream from lIoodruff Narrows Oam and 10 miles southeast of lIoodruff. 

DRAINAGE AREA.--760 sq mi, approximately. 

PERIOD OF RECORO.--October 1961 to current yeOI'. 

GAGE.--Water-stag€ recorder. Altitude of gage is 6,455 ft (from river-pl'ofile map). 

AVERAGE OlSCHARGE.--9 years, 234 cfs (169,500 acrc-ft per year). 

EXTREMES.--Current year: Maximum discharge, 1,750 cfs Hay 29 (gage height, 4.97 ftl; minimum, 2.9 cfs Sept. 5. 
Period of record: Maximum discharge, 3,340 cfs June 13,14,1965 (gage height, 5.89 ftl; minimum, 0.1 cfs 

Aug. 24, 1964. 

REMARKS.--Records good except those for wintel· months, which are fair. Diversion for irrigation of about 
43,500 acres above station. 

01 SCHARGE. IN CUSIC FHT P~R SECOND, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

1 
2 , , 
5 

, , , , 
10 

11 

" " " " 
" " " 15 

" 
" " " " " 

TOTAL 
MEAN 

'" m 
AC-FT 

CCT 

" n 

" H 

" 

1,523.7 
49.2 

'" 8.' 
3 ,020 

1,619 
5',.0 

" " 3.210 

" " " " H 

n 

" H 
H 

" 

1.795 
57.9 

" " 3,560 

2,165 
69.8 

" " 4.290 

2.160 
77.1 

'" n 
',,280 

2,136 
68. <) 

'" " 4.2/,0 

'Ol 
1,29 

2" 
250 

'" 
'" "5 
<DC 

'" '" 
'" 2C2 

'"" 2C2 
no 

'" 4/,1 
,W 
285 
258 

6,986 
m 
W2 

" 13,860 

'" 

'50 
en 

'" '" 250 

'" 5"36 
m 

1,070 
1,260 

1.390 
1,200 
1,100 
1,230 
1,31.0 

1,380 
1.4"/0 
1,590 
1,710 
1,580 
1,480 

26,146 

'" 1,710 
205 

51,86U 

CAL YR 1969 TOTAL 77,714.4 MEAN 213 "AX 1,16C fllN 2.4 AeFT 1~;4tlOC 

WAT YR 1970 TOTAL 73,516.3 Mf.AN 202 flAX Idle ".IN 3.4 ,"eFT 145,9C;(' 
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1,260 
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\,240 
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'" 88? 
'30 
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on 
1 ,120 
1,140 
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831 

?CO 

"" 50. 
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"" 

25,1:>98 

'" 1,320 

'" 5C,970 

2H 
"2 
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1',0 

'" 
'" '" " " 00 

" 21 

" 21 

" 

1,893.4 
61.1 

273 
, .0 

3,7&0 

'"' 
" 22 
21 

'" 22 

" 27 

" 25 

" 
22 

" " " " 
12 
12 
12 
12 

" 
" " " " 20 

" " 

556.2 
17.9 

25 

5.' 
1,100 

" " " " H 

" " " " " 
" " " H 

" 
" " " " " 

898.0 
29.9 

" 3.' 
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BEAR RIVER BASIN 
10·202. Woodruff Narl'ows Reservoir neal' Woodruff, Utah. 

LOCATIOIl,--!.at 41 b 30'lO", long 111°00'55", in sec. 32 , T.1B N., R.120 II., Uinta County, lIyoming, in gate house 
on dam, 5.6 miles upstream from Wyoming-Utah State line and 7.7 miles east of lIoodruff. 

DRAINAGE AREA.--810 sq mi, apPl'oximately. 

PERIOD Of RECORO.--Octoher 1965 to current year. 

GfIGE.--Water-stagc "ecQrder and mercul'y manometer. A1titude of the gage is 6,405 ft (from levels by 8urC3U of 
Recl~mation) . 

£XTREMES.--Curl'(lnt year: 
acre-ft Sept. 4-7, 

11axifnum contents, 32,350 ae,'€-ft MilY 30, 31 (gage height, 37,9 ft); minimum, 11,270 

Period of l'ecord: 11aximum contents, 32,520 Hrc-ft June 23-25. 1967 (gage height, 38 
6,480 acre-ft Sept. 11-13, 1966. 

ft); minimufl, 

REMARKS.' _ Reservo ; r fOl'med by ed rtll-fj 11 , rock faced darn, LOlwr podion of spn l\'1ay '"' '" na tura 1 rock 
StOl'age began Jan, 5, 1962, Tota 1 capacity 28,000 acre- ft below 5 pi llway cres t, \'Ih i ch includes ] S ,240 
acre-ft of Compdct dllocation for irl'igation, 4,260 acn~-ft of irl'igation lioldover, 4,000 acre-ft foe 
wi nter I'e] ease foe fi $h propogation , " Utah, '"' 1,500 acre-ft ,f storage for fi s 11 propogation , " \1yoming. 
Gage heigMt of sp; 11w3Y i, 35,3 fL F i g\lI-es given herein I'epresent tota 1 contents. 

Capaci ty tab 1 e ( gage he; gh t, i" feet, ,,' tota 1 contents, i" ae re feet) 

21 10,760 30 20,180 
22 11,600 32 23,040 
24 13,360 34 25,800 
26 15,570 36 29,000 
28 17,770 38 32,520 

CUNTHHS, " hCRE-FE!' T, " 2400, WATER YEAR OCTOBER 1'16'1 " SEPTHHIER 1970 

'" GCT "" DEC "" FEB "" '" "" '"" 40C '00 '" 
1 1l,440 15,67C 17,550 20,270 22,890 25,1100 29,180 32 ,,80 29,370 18,680 11,600 , 1),440 15,760 17,550 20,360 22,890 25,800 29,370 31,850 29,370 l8,880 11 ,600 , 15,890 17,770 20,510 23,040 25,800 29,370 31,850 27,830 16,760 ll,600 , 16,000 17,170 20,510 23,040 25,800 29,370 31,850 26,140 18,640 11,270 , 16,120 18,000 20,700 23,040 26,320 29,550 31,690 25,170 18,640 11,210 

, 11,440 16.240 18,130 20,890 23,040 26,490 29,740 31,690 24,410 18,510 1 L ,270 , 1l,440 16,240 18,130 20,890 23,040 26,840 29,930 31,530 23,690 18,510 It.270 , 11 ,440 16,240 18,130 21,030 23,640 27,370 29,930 31,200 23,410 18,390 11,31>0 , 11,520 16,240 18,260 21.160 23,6',0 21,970 29,930 31,030 22,690 18,260 11,360 

10 11,520 16,370 18,260 ~I .160 23,890 28,410 29,930 31,030 22,170 18,260 11,360 

11 1l,520 16,370 18,390 21,600 l3,890 28, no 29,550 30.850 21,600 18,130 11,360 

12 11,600 16,37" 18,510 n,600 23,890 28,860 29,550 30,850 2lt030 L8,130 11,360 

n 11,690 \6,490 18,510 21,600 23,890 28.860 29,550 30,850 20,360 18,130 ll,360 

" 11.690 16,',90 18.510 21,600 24,010 28,860 29,550 30,630 20.360 18.130 1l,'.40 

" 11,780 16, bOO 18,5l(l 21,740 24,010 28,860 29,310 30,630 20,360 17,890 11,440 

10 1l,8H 16.710 18,760 21,7 /,Q 24,010 28,860 29,180 30,410 20,360 17,170 11,440 

n 11,960 16,110 1 S, 76C 220310 24,140 28,860 29,370 30,I.lO 20, %0 17,170 11,440 

18 12,050 14,700 16,010 \ 9 ,000 22,590 24,140 28,660 29,930 30,410 20,270 17.770 11,440 

10 12,150 14, no 16,920 19,COO 22,7'.0 24,260 28,8bO 30,410 30.080 19,960 17.770 11,440 

" 12.4l0 \4,nC Ibt no \9,120 22,74::l 24,260 28,710 31,030 30,080 19,960 17,550 1l .. 440 

21 12,49C J 4, H00 17,'.'20 19,2 /,0 22,740 24,260 26,710 31,370 30.230 10;,840 17,550 H,440 

" 12,570 \4, ROO 17,')20 19,360 22, 8<)~ 24,260 28,710 31,370 30,230 19,720 17,440 ll,4 /.O 

23 12,660 1/,,908 17.130 19,3M 22,890 24,660 28,710 31,370 30,410 19,600 15,110 11,440 

" 12,82C 15,000 17, ;>:,,' \ 9 ,60G 22,390 25,010 26,710 31,370 30,630 19,600 13,090 1l,4'.0 

" 12,82(' 15,22') 17,33Q 19,840 22.8'10 25, 170 28,110 31,530 30,630 19,480 11,690 11,440 

" 12,900 IS, ';4~ 17,1.40 19,B40 22,890 25,340 28,710 31,b90 30,630 19,480 11,690 1l,440 

" IS, )/.G 17,440 2(;,060 22, B'lr. 25,340 28,860 31,850 30.410 19,360 11,690 1l,520 

'" 15,~50 \7,440 20,06(: 22,390 25,340 29,000 3\,850 30,230 19.240 1l,690 11.520 

" 15,570 17,44G 7.1:',18,) 25,340 29.18(1 32,180 30.0ao 19,240 11,690 11,520 

" 15,670 17,55e 20, 16~ 25,aoc 29,180 32,350 30,OBO 19,120 11 ,690 ll,SZO 

" 13,O<oC 17, ?5'~' <'C,d7{' 25,80(: 32,350 19,000 11,600 

K,~X 17. 'J5~ 2(),;>7'J 22, ~'),~ 25, ROC 29,180 32,350 32,18C 29,370 18,880 11,600 

fllN l~, 1>7:) 17,55, 2,',21, 2? ,890 25.800 29,180 30, ,)8C \9,000 II, bOO U2~:~ It} 23,6 26.1 27.8 30. 1 31.9 34,0 36,1 37,9 36,6 29,0 22,0 t} + 1,560 +2,670 + 1 ,880 +2,720 +2,620 +2,910 +3,380 43,170 -2,270 -11,080 -7,400 .80 

CAL YH 1969, " , ... t _10,280 
m YR 1970 • • : ::::: : ' " , ' ,., .. l '80 

G~ge IIci gilt, ill feet, " 2400 of 1 as t d~y oC month. 
Change i" contents, i" aCI'c-fect. 
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BEAH mVEH BASIN 
]0·203. Hear River helow re8e1"voil'~ near \'X'oodl'uff, Utah. 

LOCATlON.--lilt 41°30'2:," long 111°:::0'50", in m.j~,rH'H, sec.32. L18 N., R.120 W., :;jnt~ County, l-Iyofl'ing, on 
right bank, 1,100 It he;ol-; :./oor,rr;ff Nan'ows Dam, 1.5 ~:!les u:Jstrearc from S~lt i>')e~, 5.4 mil<" ~p,t\"('n-, 
from Wyom;n\l-lit~~ ~tl.tc lir.~, J~rJ 7.7 miles e'lst of lloO(\"uff, 

PER100 OF Rf.CORD.--Oct-,hr i!l61 to (ilr.'en, yeH. 

GAGE.--Water_stage recor':.,,· ond conue~~ control. Altitude of gag\' is 6,400 It (from ril'er-pnlfile map). 
Prior to Sepl. 26, 1962, at site l/'" ft upstrea"1 at same dat\lm. 

EXTREMES. __ Currcnt y(., I',ax bnw, ,~hc~,,·.)gG, 1,630 d, I'.ay 30 (gage height, 6.70 rt); minimum daily, 8,6 cfs 
Apr.7,e. 
196~~riOd of ,'{.'cC'l'd: !;dximunl d;scharge, 3,GOO cfs June 14, 1965 (9~ge Might, 7.1l8 ft); no flow .July 4,5, 

R01ARKS.--Records exc~ll~nt. how re~ul~ted by WOOdruff 11arl'OIIS Rc'>er-voir b~ginni~g ,)~n\l"ry 1962 (,ee s.ta 
10(20200). Div~r5ion\ for lrl"19"tlon of about 43,500 acres above s·tatl0n. 

OnCI!hRi;I, !', (.Uhl( FEFT PER SfCONlJ, WAHIt YfllR OCTfl8fR 1969 TO SEPTEMBER )970 

OilY flO ··1~1V m J r,~ F·ftl .'1I1R '" '" '"' '"' MIG SEe 

" Ii " " n " ,. ) 2'14 l,440 n3 " " " ,e " 7.<, " " 
,. , '" 1.300 '" " " " " n " " " '"' 31<. 1,250 '" " " " " 

,. , 
" " " '1.3 '" 1.250 '" " " " " " " '" 20 ,. , 472 I.no ", " " 

" " " " ". " .. , m 1,200 '" " " " " " 24 " " ,., ,,, 1.070 '" " " " " 2', " " " 
,. , <;70 '" ..,56 '" " . , 

" " " . " " " " '20 '" 
,,, 

'" " , , 
" " " 2<, " " '" '" ," '.00 '" " 

" " " " " " " '"' '" ,0. " " " " " " " " " " '" '" 1,020 ". " " " " " 2<, " " " '" "" 1,090 " " " " " " 2', " 25 " 31<. 354 1,010 " " " " " " " 2. " " '" '" '" " " " 
'" " " ~" " " " '" He on " '" " " " " " 23 " " 213 no m n " " '" " " " ? ,1 " " '" "" &50 " '" " ,<, 

" " " " "" " m m ~90 " " " 20 " " 7 1, n " " 1.13 ", '" " '" " 
n " " ~4 13 20 " '" 1.140 '" " 32 " " " " " n " " 213 1,190 on " '" " n " 12 ". 13 " " '" 1,120 no H '" " " " " ". 13 " ,. , 

'" 1.130 m H eo, " " " " " " " 
,. , 210 1,200 no " ", " 

26 " " 2' , 2', 20 ,. , 24<, I,no '" " " " " " " '" 13 «. ,. , '" 1,3&0 621 " " " 2!J " " " " 26 ,. , ,,, 1,450 s~,~ " " " " " " " " 9.7 m 1,570 51 S " n " " " " " n ,. , 
'" l,blO '" " " n 

" " 2'. " 9 • .> 1,530 " " 
Ti:T f.L m 3 f,') bH i. 1 no '" 662. ij 5,581.0 23.857 1b,43 / 7. \49 3 ,1)7.4 73~ 

',EI\'l 11.0 11." n.l) 73. 1, ~'; .0 2:':.0 , eo no eo, '" '" 24. ~ 
I ~ II X " " 2'. ". n " m 1,6l0 1,',40 704 "" n 
!,~ I " " " ,. , " n 9.3 6. (, 290 ',98 " " " \(;-I'T 7:l~ (/12 I, 3~G 1,'.40 1,3<)0 1,350 11,0 7 0 47,320 52,43(' 14.l~O ." ~80 1,4{'0 

,'C '" 19~') Tl,r hL n I .0: e.1 '\t;~" 722 ~,~x I,) 1 () 1-11 " 
,. , AC-FT 160,700 

-,lTf( YR 1')1(, T01.\L ·fl ,0')'). ') ,v,c- ~~ 195 :(IIX 1,(0\ () 1-'-1', 8.!- 11(_1" T \41,000 
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BEAR RIVER BASIN 
10·265. Bear Hivernear Randolph, Utah 

lI)U.'lJNl.--Lat 41°48'02", 1 (ing 111 0 o,~ . 20" , , " SEJ.NEl, ~ec. 7, T. II ~L , R .8 E .. flit " County, ,," 1 eft bank 3.5 
I"; 1 H, upstream fr"on! Twi n Creek, 4.8 mi 1 es upstream from Ut~h-Wyoming Sta to 1 ne, an(: " ",il es northeast 
01 Randolph. 

DRAIllAG£ fIR£A.--l,640 '" mi, approximately. 

PERlOD Of' RECORO.--Octcbcl' 19:43 to curr~nt yea I'. Honthly discharge only foe some p~ri ~(Is , published '" WSP 
1314. 

GAGE. - -Wa te r-s tage recorder. Altitude of gilge i, 6,205 H ( from river-profile map) . 

AVERAGE OISCHARGE.--27 yea rs, '88 , f, (136,200 acre-ft pel' year) . 

EXT RE 11£ S. - - C\lrr(w t year: 11a xi mum discharge, 1 ,070 of, June 3 (gage height, 6.30 ft) ; mi nimum dany, 12 'f< 
SEpt. 14-19. 

PeriOd of record: /-',aximum disch~rge 2,660 ," May 8 • 1952 ; maximum gage nei gilt, S.99 ft June 17. 1965 ; 
mi n imum discharge, , . , ," rlov. 12. 1961 

REMARKS. --Records good except those for winter months, wh j eM '" fa i r. OJ ,",.,., i O~ foe i rr i ~H i on of about 
9:',500 acres above station. F1 ow reg\llated b, Woodr\lff Narrows Reserv,,;r b~ginl\ing ·hnIJal·y 1962 ( see ," 
1 0020200). 

OISCHMGE, '" CUBIC FEET '" SECOND, "ATE!'! YEAR OCTOBER 1969 '" SEPTEMBEH 1910 

'" 00 '"' OEC m "" MAR '" '" '"' '"' ,"a '" 
" " " " 70 " " 130 '" '08 ea 17 

" " " " " " " " 1,040 '" " " " " " " " " " " 1,050 '" " " " " 50 " " 80 '" " m 156 80 " " " 50 " " " " " 800 '" " 16 

6 " " ;0 " 80 " n " '" m " " 7 " " 50 " 80 " " >07 737 204 " 17 , " " 50 60 " " 60 '" '" '" " 16 , " '" " " 80 80 S3 107 612 '" 62 17 
10 " " 60 " 80 80 50 117 SO, '50 " " 
11 " ;0 " 60 80 " " uo m 200 " 13 
12 " ;0 60 " " " " ,0< '" 2SS ;0 13 
l3 " ;0 '" 60 " " "' " '" 206 ;; l3 

". '" " 60 " 80 " '01 77 t ,030 '" " 12 

" '" ;; '" " 80 " '08 " 1,050 212 " 12 

16 " " " " 80 80 '80 6l 1,030 '" " 12 
17 " " " " " " 170 s- '" '01 " 12 

" " " " '" 80 70 ,,, 
" 722 '" " 12 

" " ;0 " 70 80 " '" " ;OS ''2 " 12 
20 " " " 71 80 " ,% ;0 '.l3 '" 22 " 
" " % ;0 72 80 n DO 72 %2 134 20 13 
22 " " 60 " 80 " '" '" ", ';2 " " " " " ;0 76 80 75 H1 m '02 120 17 " " " " 60 76 80 81 no 208 m '" 2S " 2S " 52 " " 80 " DO '" m 120 " " 
20 " " 60 'n eo 72 102 m '" '" '2 " 27 " " ;0 " 80 " " '" 200 '" " " 20 52 ;0 ;0 " eo '.7 80 m 250 '" 27 " " " ;0 00 73 " '" 662 '" 120 " ',2 

" " ;0 ;0 71 " '" '" 220 ll7 " " " " 60 '" " '" 100 17 

TOTAL 1, ,,01, 1,63'1 I, ·''>4 2 ,O~7 2, I 9<) 2,379 3,1 'IS 1>,141 19,236 5,431 1,488 '" :~EAN '.8 .~ 54.6 56.6 be. ~ 7il. S 76.7 '0; "" '" '" 48.0 21.1 

"" 60 " 60 " " " ,OS 836 1,050 '" " " iHI\' " "; 80 " 70 04 " " 220 100 17 12 
M-FT 2,980 3, ,50 3,480 4,080 4,360 4,720 6,340 12 ,180 38,150 10. "170 2,950 1,260 

m " 1%9 TOT AL 85, V'I l'.tllN m '"' .• \X 1, <)20 .ql>; 19 ACFT 16') ,300 

'" " 1 <J7C, TllHL 47,6$1> M~J\N 1 ~l '" 1, esc MIN l2 ACF T 94,530 
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BEAR RIVER BASIN 
10.285. Bear River helo,v Pixley Danl~ near Cokeville, Wyo. 

LOCATlOIL--Lat 41 Q 56'20", long 110°59'05", in SEI"SEI. 5ec.25, T 23 ~L, R.120 II., Lincoln County, 800 ft down
stream from Pixley Dam, 11 miles south Of Cokeville, and 17.5 miles downstream from Twin Creek. 

ORAIIIAGE AREA.--2,040 sq mi, approximately. 

PERIOD OF RECORO.--October 1941 to November 1943 (published as Bear River near Cokeville), October 1952 to 
September 1956, May 1958 to current year (irrigation seasons only). Monthly discharge only for some 
periods, published in liSP 1314, 

GAGE.--lIater-stagl! recorder. Altitude of gagl! is 6,185 ft (from river-profile map), Oct. 31, 1941, to Nov. 
30, 1943, at Site 200 ft downstream at different datum. 

EXTREMES.--Cunent S€ijson; 
Sept. 4, 5, 15_17. 

Maximum dischijrge, 861 cfs June 14 (gage height, 6.65 ft); minimum daily, 34 cfs 

Period of record; 
Aug. 21, 1961. 

REMARKS. --Records good. 
irrigated areas. '" 

'" ,n '" , , , , , 
, 
T 

" 9 
YO 

a 
" " '" " 
" n 

'" " 20 

2Y 

" " " " 
" n 

" " 30 

" 

Maximum daily diSCharge, 2,300 cfs Mar. 25, 1956; minimum daily recorded, 0.3 cfs 

Natural flow of stream affected by diversions for irrigation and return flow from 
diversion between station and Collett Creek Branch of Smiths fork. 

DISCHARGE, '" CUBIC ,HT PER SECOIIO, MAY TO SEPTEMBER 1970 

DEC '" He MA' '" '" '"' '"' '"' 
" 

,,, m '" " ,OY en m 

" '" eo, '" " SS9 '" no 

" '" '" ,a 

" ,YO YO, '" " '" '" os 

" m '" " " '" '" " " m '" " 
" '" '" n 
ST '" '" " " '" '" " " no '" " " TOO '" OY 

n '" no " " 700 m " " '" 230 " " 00' '" " " ')20 '" 50 

" m veT ST 

" m ", " " '" '" " '" no ,so " '" '" '" 3T 

'" '" YS5 3T 

'" m '" " 2'.0 '" '" so 

'" <SO '" so 
30' '" YO, " '" '" 

y., 

'" 
" " " " " 
" 3T 
3T 
3T 

" 
3T 
3T 

" " " 
" " so 
ST 

" 
" " " " " 
" " TO 

" " 
TOT Al 3.345 14,546 6,752 2,238 1,349 
MEAN ,ee '"' He 72.2 45.0 

'" '" m . 398 ", TO 

'" 90 '" ", 3T " II(-FT 6,630 2$,850 13,390 4.440 2,680 

TilE $[ASOll AC-FT 55,990 
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BEAR RIVER BASIN 
10·320. Smiths Fork near Border, Wyo. 

lOCATlOll. __ 42° 16' 52", 1 ong 110·52'05", i" tH/\; sec. 33. T . 27 II. , R. 118 >I., Lincoln County, on left bank 
4.5 miles upstream from Howland Creek, 6 mil es dowllstream from Hobble Creek, and 12 miles northeast of 
SOI'der. 

ORA II/AGE AREA,--165 sq mi. 

PERIOD Of RECORO.--May 1942 to current year. 

GAGE. - -lia ter-s tage record!!!', Altitude of gage is 6,650 ft (from topographic map) • Pri or to Oct. 16. 1945, 
at site 0.8 mile downstream at different datum. 

AVERAGE OISCUARG£.--28 years, 191 ,r, (138,400 acre-ft per year) . 

EXTREMES,--Current year: I~ax;mum discharge, 932 cfs May 28 (gage height, 4.03 ftl; minimum, 39 cfs Apr. 1. 
Period of record: Maximum discharge, J,500 cfs June 7, 1957 (gage height, 4.56 ft); minimum recorded, 

35 cfs Mar. 21. HI5S, result of freezeup. 

REMIIRKS. --Records good except those for winter periods, which are fair. One diversion foe irrigation of about 
200 acres above statIon. 

01 SCHARGE, IN CUS1C FEET '" SECONO, WAHR YEAR OCTOBER 1969 " SEPHMBER 1970 

'"' 00 '" '" '" "" '" '" '" '"' '" '"' see 
1 " " " " " " " " m '" '" m , 

" " " " " " " " '" m 195 '" , 
" " " " " " " " '" '" >9, '" , 
" .o H " " " " '" .o' m '" '" , 
" " " " " " " '" '" '" '"' '" , n " " " " " " He '" '" no '" , 
" " " " " " " 'SO ''I '" m 1" , 
" " " " " " " '" '" '" lH US , ae " " " " " " m '" '" '" '" 10 " " " " " " n '" '" '" '" '" 

11 " " " " " " .o 198 '" no '" '" " " " " " " " " 190 '" '" '" ll3 

" " " " " " " " '" '" '" 1" "1 

" " " SO " " " " m 81' '" '" 109 

" " " H " " " H '" '" '" 1" 10' 

" '" " " " " " " '" m '" '" 108 

" " " " " " " H '" '" '" '" 108 

" " " " " " " n '" 536 '" 1" 10' 
" " " " " " " " o~2 m '" '" 101 

" " " " " " " " '" ,0< '" 137 '" 
21 " " " " " " 88 '" m '" '" 10' 

" " H " " " " " '" 88' '" '" 10' 

" " '" " " " " " '" '" '" 130 101 
21, " " " " " 60 " '" ,ao '" '" " " " " " " " " " '" '" m 130 " 
" " " " SO " 81 " '" '" '" '" " " "' " " " 82 " " ,os '" 227 US " " " " " " " " " '" '" '" 10' " " "' " " " " " '" m '" '" " ;0 " " " " " " '" '" '" 1" " " "' " .- " '" '" '" 

TOTAL 2,712 2,266 2,186 2, t $4 1,818 1,846 2,053 13,320 20,121 9,036 4,711 3,347 
MEAN 87. 5 '/6.2 70. S 69.5 64. C) 59.5 68.4 '" an '" '" '" MAX ,., 

" " " .- " " '90 '88 m '" '" "'" " " " " 82 " " " '" '" 1" " f.c-r'T 5,3AO 4,530 4,340 4.270 3,610 3,660 4,070 26,420 39,910 17,920 9,360 6,640 

CIIL I'R 1969 TOTAL 7'J,156 KEIIN 1" '" '" )lIN " IICH 139,200 
~'AT YR 1910 TOTAL 65,596 MEM, '" MAX "OS '" " ACFT 130,100 
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BEAU mVEU BASIN 

10-395. Bear River at Border, ~'yoming 

L oeAr lOll. "~L~ t 42 b 12'40", long 111"03'11", in NEI.NEI.; sec.1S, T.14 S., R.46 E., Bear L~ke County, Idaho, "0 
left bank 0 2 mile west of Wyoming-Idaho State line, D.S mile west of Border, dnd 2.1 mi les upstream f,'om 
Thomas forL 

DRAINAGE AREA. --2 ,490 sq ml, approximately. 

PERIOD Of RECORD.--Octobel' 1937 to current year. 

GAGE. --lola ter-s tage recorder. Datum of gage is 6,051 .63 ft abo~e mean ". level, unadjusted. 

AVERAGE OISCHARGE.--33 years, 398 c fs (288,400 acre-ft per year) . 

EXTREI~ES. --Current year: Maximum discharge, 1,450 cfs June 15 {gage height, 5.51 ftli minimum! 101 c:s Mar. 31. 
Period of recol'd: Maximum discharge, 3,680 cfs May 11, 1952 (gage height, B.SS ft); miolmum <lally, 30 

cfs AuS. 18~22 , 1940. 

REMARKS.--Recor<ls 900<1 except those for winter r.lonths, which are fa i r. Oiversions for irrigation of about 
122,000 acres above station. 

01 SCHARGE, IN CUBIC FEET ." SECOND, WATER YEAR OCTOBER 1909 " SEP TE MBER 1970 

'" '0 '" '" '" "" '" '"' "" '" '"' '"' ". , >22 '" m CO, '" '" '" '" 1, 2eo '" no '" , 
'" '" m CO, ,eo '" '" '" 1,390 '" 255 '" 3 '" '" m co, '" '" lS3 no 1,340 '"' m '" , m '" m m ,eo '" '" '0> 1,390 '" 222 m , 
'" '" m '" '"0 '" CO, 232 1,430 on '" m , ". '" CO, m "0 '" w no 1,420 3H no no , 
'" '"' "0 m ,"0 '" m 303 1,360 '" '" '0> , 
'" '" '" CO, '"0 '" '" m 1,380 m '0> '"' , 
'" >DO "0 en '" '"0 212 '" 1,380 '" 170 W 

" '" CO, ''0 '"0 "0 ,"0 212 '" l ,420 '" m CO, 

u '" '" no 'OJ m "0 222 30' 1,330 ,on CO, '" " m '"' no '" '"' "0 '" 277 1,300 '90 '" '" " '" '" no >0O '" '" >0O '" 1, 380 ,,, 
'" ", " CO2 '" no ''0 co, '" '" '" 1, %0 '" '" '" " CO< 170 no '"' ''0 '" '" '03 1 ,440 m '" '" 

" '" '"0 no '" >0O ,n '" '" 1,380 '" '" '" n '" m no m >0O >0, no 3" 1,340 '" m 1',8 

" '" co, no ,"0 '" '" '" m 1,330 '" no '" " 195 no no ,"0 18<; co, 220 m 1,330 '" DO '" " '" no no '" '"' m 220 m 1,250 '" m co, 

" ,n no no >0O '" m '05 '" 1 ,090 '" m '" " '" no no '00 '" co, '0> '" '" 333 '" m 
23 "0 m no '" '"' m '" m "0 305 '" co, 
" >0O m HO '" '"' '" ,0< '" 'DO 3" H3 "0 

" '" m no "0 '" "0 m '" 722 3" m co, 

" '" m no no '" '" '" '" m '" '" '" " '" m n, '" '" ,n no on ,n '" '" no 
" '" '" no 220 '" '" CO2 eo, H5 '" '" n, 
" '" '" CO, HO m en '" '" no He no 
" '" '" 16~ >0' '" '" '20 on 2S3 m no 
H '" '" "0 '" 1,000 m '" 

TOTAL 5,200 5,352 5.200 5.760 <;.125 5,608 5,841 14,299 35,201 12,071 40989 4,790 
M€/,N co, m co, '" '"' '" '" '" 1,17" <D' '" >5, 
'" CO, ,eo m m '" >0, '" 1,000 1,440 '00 270 ,0> 

'" II'! '" '" lS5 m '" m 10? on m ,u 12". 
,'C-FT 10,330 10,620 10,310 11,420 10, I 70 II 0120 ll,590 28,360 09,830 25,130 9,900 9,510 

CAL VR 1909 TOTAL 1'10,634 '~EAN '50 I-!I\X 3,/.>00 '" '" ACFT 338,80C 
WilT YR 1970 TOTAL 110,054 .... f.AN 302 '" 1 ,440 MIN III IICFT 218,300 
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BEAR mVEI{ BASIN 
10-4.60. Rainbow inlet canal near Dingle, Idaho 

LOCA:-IOll."-Lat 42°~3'48", long 111"1i"43", in sn. sec.3, T.14 5., R.44 C, Bear la~e County, on left bank 1.5 
fnl1es \;(!st of [}lngle and 1.8 miles downstream from headworks at Stewart !lam. 

PER~~~ ~~l::CORO.--Janual'Y 1922 to CUrl'cnt year. Honthly discharge only prior to October 1945, published in 

Gr,GE.~·Water-stage record.:)', Elevation of gage datum is 5,922.0 ft above mean sea level (by topographic sur-
vey). Prior to Oct. 1, 1923, at site 300 ft downstream at different datum; Oct. 1, 1923 to Oct. 27, 1944, 
at site 0.5 mile downstre~m at diffe,'ent datum. 

AVERAGE DISCI1ARGE.--48 years, 313 cfs (226,800 acre-ft per yeH). 

EXTREMES.:-CUI'l'ent year: Ma~im\lm ~ischarge, 1,120 cfs June 16 (ga~e heigh!, 4.18 ft); minimum, 15 cfs Oct. 1. 
Penod of record; Haxlmum dlSCnarge, 4,180 cfs i1ay 7, 1952 (gage helght, 8.62 ftl; minimum daily, 1 cfs 

Oil several days in 1931, 1934, 1940, 1948. 

Rf.HARKS.-:Records good. Discharge meaSllrements generally made three to five times a week. Canal diverts from 
Bear Rlver at Stewan Darn in NEI, sec.34, T,13 S., R,44 c., for storage in Sear Lake. At times flow in canal 
is augmented by surplus wate)' from Black Otter Slough entering at the station and by seepage and wastage 
from irrigation lands on both sides of canal. 

COOPERATIOIL--Records collected by Utah Power & Light Co, undel' general supervision of Geological Survey, in 
connectl0n with a Federal Power Commission project, 

DAY , 
, , , 

II 
12 
II 

". 15 

TOTAL 
~~;AX 

~~\X 

~Il ~; 

AC-FT 

"''' 22 
7S 

101 
112 
12' 

'" 159 
W 
167 
180 

175 
178 
167 
161 
169 

182 
197 
212 
224 
238 

243 
238 
235 
231 
222 

219 
219 
222 
226 
286 
2'3 

5,726 
185 
286 

22 
11 ,360 

C,\L YR 1969 
11!'1t Yll 1970 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

liOV 
212 
233 
208 
192 
182 

184 
186 
180 
184 
182 

186 
190 
180 
175 
178 

182 
170 
105 
"I 
'" 
145 
151 

'" 130 
138 

130 
132 
143 
I" 
126 

5,012 
167 
m 
126 

9,940 

TOTAL 156,250 
TOTAl. 83,557 

'" 128 
128 
126 
124 
120 

123 
96 

101 
108 
117 

121 
124 
128 
126 
124 

119 
119 
117 
128 
135 

139 

'" >49 
155 
169 

151 
145 
125 
110 

SS 
95 

3 ,890 
125 
169 

95 
7,720 

JAli 

96 
95 
92 
SO 
96 

86 
86 
79 
82 
07 

96 
97 

103 
110 
121 

120 
130 
138 
145 
157 

169 
173 
178 
ISS 
203 

'" 163 
145 
132 
136 
130 

3,942 
127 
203 

79 
7,820 

}:E,\:~ 42B 
:·::r.A:~ 229 

m 
140 
145 
105 

'" 148 

149 
150 
150 
150 
151 

'49 
153 
169 
182 
173 

17l 
153 
157 
159 
101 

130 
130 
143 
161 
165 

169 
165 
155 

4,304 ," 182 
130 

B,540 

~ 

171 
188 
190 
192 
195 

197 
180 
188 
180 
163 

157 
178 
180 
108 
>95 

203 
217 
217 
188 
173 

188 
182 
184 
186 
215 

208 
219 
217 
208 
210 
195 

5,960 
192 
219 
157 

11 ,820 

)~AX 3,040 
W0: 1,100 

51 

'" 186 
173 
180 
171 
180 

197 
222 
243 
262 
265 

275 
262 
262 
235 
252 

286 
304 
241 
240 
200 

m 
188 
171 
159 
165 

159 
147 
1>9 
110 

92 

6,227 
208 
300 

92 
12,350 

N!~' 22 
}m: 22 

'M 
79 
72 
73 
74 
96 

132 
175 
203 
235 
231 

212 
212 
167 
105 

81 

64 
84 

123 
240 
325 

333 
30' 
300 
255 
243 

m 
W 
519 
526 
54S 
552 

7,408 
23S 
552 

64 
14,690 

Jl'N 
625 
853 
9" 
968 
984 

992 
984 
972 

1,000 
1 ,080 

1,080 
1,040 
1,070 
1,080 
1,060 

1,100 
1,040 
1,020 
1,010 

964 

888 
749 
622 
529 
m 
367 
36> 
005 
364 
347 

24, 947 
032 

1,100 
347 

49,480 

AC-fT 309,900 
AC-IT 165,700 

,"I 
356 
320 
m 
36> 
333 

296 
"4 
293 
270 
267 

286 
450 4" 475 
438 

381 
364 
350 
325 
293 

an 
270 
265 
257 
299 

312 
301 
300 
293 
288 
183 

10,113 
326 
484 
257 

20,060 

'" 256 
243 

'" 206 
188 

180 
150 

'" 138 
105 

94 
90 
96 
94 

" 
74 
76 
76 
78 
74 

70 
68 
67 
64 
51 

61 
63 
54 
55 
51 
51 

3,352 
108 
256 

51 
6,650 

'" 39 
39 
43 

" 51 

70 
89 

108 
108 
108 

94 
92 
90 
92 
94 

96 
82 
81 
81 
79 

90 
92 
97 

103 
99 

.103 
115 
123 
134 
136 

2,676 
89,2 

136 
39 

5,310 



BEAR RIVER BASIN 
10·465. Bear River below Stewart DaIll, near l\'1ontpelier, Idaho 

LOCATION.·-lat 42° 15 I 14", 1 ong 111"17' 35", io 1(£1" sec.34, T.13 5., R .44 E. Bea,' Lake County, 00 "j gilt bank 

300 " downstream f"om StewHt Dam '"' U f~i 1 es south of 110ntpel ie", 

DRAI1!AGE AREA.--2,820 " mi, approximately. 

PERIOD OF RECORD.--Jaouary 1922 " current yea I', :~ontilly discharge only Januilry 1922 " September 1945, 
published in WSP 1314. 

GAGE. __ >la ter-s tage recorder, A 1t itude of gage " 5,950 ft ( f"om torographic map) • 

AVE RAGE DISCHARGE.--48 years, 51.7 ", (37,460 acre-ft pee year) . 

EXTREMES, --Cul'rent year : Maximum discharge, 9.6 ," June 5 (gage height, 1. 08 ftl; minimum, 1.9 ", Aug. 13. 
Period of record: Maximum daily discharge, 3,050 ", June 3 , 1923 ; or f1 ow July 15, 1956. 

REMARKS. H" Reeor d s good. 01scharge measurements generally made once , week. Hatel' diverted of Stewart Dam 

through Rainbow inlet calla 1 ( see stat 10n 10046000 ) fOI' storage '"' regulHion i, Sea r Lake. I~any di vel'" 

sions above stat10n foe irrigation. 

CODP£ RAT 101!. "" Record s collected by Utah Power b li ght Co .• undel' general supervision of Geological Survey, 

i 0 connection with , Federal Power Commission project. 

DISCHARGE, 1" CUBI C fEET p[R SECOND, HATER YEAR OCTOS(R 1969 TO SEPTEMBER 1970 

DAY 09T NOV '" JAN fEB 1<M Al'R w., JUN '"0 AUG '" 1 6.5 3.0 4.6 3.6 4. e 4. S 5.l 6.2 T.7 7.1 4.4 2.9 
3 7.7 4.0 4.0 3.4 4.8 5.3 5.3 5.9 8.0 6.2 4.4 3.0 
3 S.4 4.2 4.6 3.0 4.6 5.3 5.3 5.6 e.o 6.5 4.8 3.0 
4 8.4 4.0 4.6 3.0 4.6 5.3 5.3 5.6 8.4 7.1 4.4 3.2 

8.S 4.0 4.2 2.9 4.4 5.6 5.3 6.2 9.2 6.5 4.3 3.4 

6 8.6 4.0 3. S 2.9 4.4 5.9 5 6.5 8.8 5.6 4.4 3.4 
7 S .S 4.0 4.0 2.8 4.2 5.9 5.9 5.9 O. e 5.3 4.6 3.4 
6 5.2 3.6 3.9 2.6 4.4 6.2 6.2 6.2 e. e 5.6 6.2 3.4 , 2.4 4.0 3.9 2.6 4.2 5.9 6.2 6.2 5.6 5.3 6.2 3.6 

" 2.8 4.0 3.8 2.5 4.2 5.9 6.2 5.9 3.5 5.0 5.9 3.6 

H 3.0 3.9 3.6 2.5 4.2 6.2 6.2 5.l 3.8 5.3 5.l 3.6 

" 3.0 0.0 3.6 2.4 4.2 6.2 6.2 5.0 4.0 7.4 5.0 3.4 
13 3.4 3.8 4.0 2.4 4.4 5.9 6.2 4.7 4.4 7.7 2.9 3.2 

" 3.0 4.0 4.0 2.4 4. S 5.9 5.9 5.0 4.6 7.7 1.9 3.2 
15 3.0 4.0 4.4 2.6 4.8 5.9 5.9 5.9 4.S 4.8 2.2 3.2 

to 3.2 4.0 4.0 2.8 4.8 5.9 6.2 5.6 4.8 2.4 2.5 3.2 

" 3.0 4.2 3.8 2.9 4.8 6.2 6.5 5.6 5.0 2.6 3.0 2.9 
t8 3.0 3.6 4.0 3.2 4.8 6.2 5.6 5.9 5.6 2.8 2.9 2.8 
t9 2.9 2.9 4.0 3.4 4.0 6.2 5. , 5.6 5.6 2.6 3.0 2.8 
20 3.0 3.0 4.0 3.0 4.2 6.2 5.l 5.6 5.9 2.8 2. , 3.0 

n 2.9 3.6 4.2 4.0 4.2 6.2 5.0 5.6 6.2 3.0 2.8 3.0 

" 3.0 4.0 4.0 4.0 4.4 5.9 5.0 5.9 6.5 3.0 2.8 3. , 

" 3.4 4.4 4.8 4.4 t'.4 5.9 5.3 5.6 6.5 3.6 2.8 3.4 
24 3.6 4.6 4.6 5.0 4.6 5.9 5.6 6.2 7.1 3.8 2.9 3.4 

" 3.6 4.6 4.4 5.3 4.8 5. , 5.6 7.1 7.1 4.0 3.0 3.6 

" 3.8 4.2 4. S 5.3 4.8 6.2 5. 7.1 7. 4.0 3.0 3.4 

" 3.8 4.2 4.6 5.6 4.8 6.' 5.5 6.8 7. 3.0 3.0 3.4 
n 3.8 4.2 4.6 5. 1 4.0 5. , 5.9 6.8 7.4 4.0 3.0 3.6 

" 3.8 4.2 4.2 4.6 5.9 6.3 6.5 8.0 3.8 3.2 3.8 
30 4.0 4.4 3.8 4.4 5.9 6.2 6.8 8.0 4.2 3. t, 4.0 

" 3.4 3.6 4.6 5.6 7.1 4.4 3.2 

TOTAL 137.2 119.2 129.2 11 O. 2 127,2 182.4 172.6 185.9 196.9 147.9 114.3 99,0 

~:r.AH 4.43 3.97 4.17 3.55 4.54 5.88 5.75 6.00 6.56 4,77 3.69 3.30 
V.'V: 8.8 4.6 4.0 5.6 4.8 6.2 6.5 7.1 9.2 7.7 6.2 4.0 
NU, 2.4 2.9 3.6 2.4 4.2 U 5.0 4.7 3.5 2.4 1.9 2.8 
AC·FT 272 236 256 218 252 362 342 369 391 293 227 196 

GAL YR 1969 TOTAl. 2,261.7 X",:Ml 6.20 l'AX 16 )IlN .40 AC-fT 4,490 
WTR YR 1970 "J'O'tAL 1 .722.0 ~::EA:; 4.72 VAX 9 m;; 1.9 AC_I'T 3.420 
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BEAH IUVEH BASIN 
10·555. Bear Lake at Lifton, Ileal' St. Charles, Idaho 

LOCATJOI( ·~Lat ~2Q07'16", long 111"18'52", in 1IEI. sec.16, LlS 5., R.44 E., 8ear t.~ke County, in Lifton pUI~pillg 
plant of Ut~h Power & Light Company, 3,5 miles east of St. Charles, 

ORAINAGE AREA. __ 435 sq mi, approximately (dO<'5 not include t~ud Lake dl'ainage). 

PERIOD OF RECORD.··October 1903 to June 1906 (gage heights only), January 1921 to current year. 110nthly {Oll-
tents only January 1921 to September 1945 oublishQd in WSP 1314. PubliShed as Bear L~ke ~t Fish Haven 
1903-06. 

GAGE.--Water-stage recorder. Datum of gage is 5,900 ft above mean sea level, unadjusted (levels by Utah Power 
(. Light Company). October 1903 to June 1906, staff gage at different site and datum. 

EXTREMES.--Curr(lnt YCH: M~ximum contents, 1,240,000 acre-ft June 28,29 (gage height, 21.08 ft); minil'lum, 
1,110,000 aCl'e-ft Jan. 18-21 (gage hcight, 19.21 ft). 

Period of re'OI'd: Maximum contents, 1,423,000 acre-ft June 10, 1923 {gage height, 23.68 ft}; no usable 
contents Nov. 9-19, 1935 (gage height, 2.00 ft, lower limit of pumps). 

REMflRKS.--Outflow regulatcd by gates and pumps at Bear La~e and by gates in dike at north end of Il,ud Lake. 
Inflow to l~ke augmented by watcl' diverted from 8ear Rive,' thl'ough Rainbow inlet canal and Dingle inlet 
canal, whiCh el'lpty into Hud Lake (see station 10046000). Water from Mud lakc "Qachcs Bear LakQ by a sluice 

~! g~U~~ ~ ~fi t~ 1 ~~ ~o or 1 ~~c ~~ ~~~i in 0 ~a ~~~~~) : ~d s 2 ~~~ 5 Qn (: r~~~n ~a ~~as i ~i ~a ~~~~;, ~ j!~ i ' ~~O s ~~ ::~g:t w ~~~w:~~ s t-
in9 facl1ities). Storage water used for irrigation and powcr dcvelopment. Figures given herein represent 
usable contents. 

COOPERATlO1l.-~Gage heights furnished by Utah Power Slight Company, under general supervision of Geo109ica1 
Survey, in connQction with a Federal Power Commission project. Contents computed by Geological Survey from 
capacity table based on data furnished by Utah Power and Light Company. 

Capacity tab 1e (elevation, to feet, .. d usable contcnts, ; , acre-feet) 

5,919.00 1,095,200 5,920.50 1,199,900 
5,919.50 1,130,000 5,921.00 1,234,900 
5,920.00 1,164,900 5,921.60 1,276,900 

COrnElITS, 'N THDUSA1!OS OF UrllTS, WATER YEAR OCTOBER 1969 TO SEPTEHBER 197.0 

DAY OCT ~ov llEe JAN rJm ~ '" '" JUN Jl'L MO sJ>r , 1,150 1,150 1,132 1,117 1,119 1 ,135 1,139 1,150 1,174 1 ,240 1,208 1 ,141 
T 1,149 1,150 1,131 1,117 1,120 1,135 1 ,139 1,150 1,177 1,239 1,207 1 ,140 
T 1,14B 1,151 1,131 1,116 1,120 1 ,136 1,139 1,150 1,180 1,239 1,206 1,138 , 1,148 1,151 1,131 1,116 1,121 1,136 1,139 1,150 1,183 1,238 1,206 1,136 , 1,148 1,151 1,130 1,115 1 ,122 1,136 1,139 1,150 1,1 B5 1,238 1,204 1,134 

1,147 1,151 1,129 1,115 1,122 1 ,137 1 ,139 1,150 1,187 1,238 1,203 1,134 
T 1,146 1,151 1,129 1 ,114 1,123 1 ,138 1 ,140 1,150 1,189 1,238 1,201 1,134 , 1,145 1,150 1,128 1,113 1,124 1,138 1,140 1 ,151 1,192 1,237 1,200 1,134 , 1,145 1,150 1 ,127 1,113 1,124 1,138 1,140 1.151 1,195 1,237 1,198 1,134 

10 1,144 1,148 1,127 1,113 1,125 1,13B 1,140 1,152 1,198 1 ,237 1,196 1,133 

n 1,144 1,148 1,126 1 ,112 1,126 1,139 1,141 1,153 1,201 1,236 1,1 94 1,131 

" 1,143 1,146 1,125 1,112 1,127 1 ,139 1,142 1 ,154 1,203 1,236 1,189 1,131 

" 1,143 1,145 1,124 1,111 1,127 1,140 1,143 1,155 1,207 1,236 1,184 1,129 

" 1,142 1,145 1,124 1,111 1,128 1,140 1,143 1,156 1,210 1,235 1,180 1,128 

" 1,141 1,144 1,123 1 ,110 1,129 1,141 1,143 1,157 1 ,214 1,234 1,171 1,127 

" 1,140 1,144 1,122 1 ,110 1,129 1,141 1,144 1,157 1,217 1,233 1,173 1,126 

" 1,140 1,143 1,122 1,110 1,130 1,141 1,145 1,157 1,220 1,231 1,170 1,124 

" 1,141 1,143 1,121 1,110 1,131 1,141 1,145 1,157 1,222 1 ,229 1,168 1 ,124 

" 1,143 1,142 1,120 1 ,110 1,131 1,141 1,145 1,157 1,225 1,227 1,165 1,122 

" 1,143 1,140 1,120 1 ,110 1,132 1,141 1,146 1,158 1,228 1,224 1,163 1,121 

" 1,144 1,140 1,120 1 ,110 1,132 1,141 1,146 1,158 1,231 1,222 1,161 1,120 

n 1,145 1,139 1,120 1 ,110 1,133 1,141 1,147 1,159 1,234 1,221 1,159 1,118 

" 1,145 1,138 1,119 1 ,111 1,133 1,141 1,148 1,159 1,236 1,219 1,157 1,118 

" 1,145 1,137 1,119 1 ,112 1,134 1,141 1,148 1,161 1,23B 1,217 1,154 1,116 
T5 1,146 1 ,136 1 ,118 1 ,113 1,134 1,140 1,148 1,161 1 ,239 1,215 1,152 1,115 

" ,147 1,136 ,liB ,114 1,134 1,140 1,148 ,162 1,240 ,212 ,150 1,114 

" ,148 1,135 ,118 ,115 1,134 1,140 1,149 ,164 1,240 ,210 ,148 1,113 

" ,148 1,134 ,118 ,117 1,135 1,140 1,149 ,165 1,240 ,209 ,147 1,113 

'" ,149 1,134 ,118 ,118 1,140 1,150 ,167 1 ,240 ,208 ,145 1,112 

30 ,149 1,133 ,118 ,118 1,140 1 ,150 ,169 1,240 ,208 ,144 1,111 

" ,150 ,117 ,119 1,139 ,171 ,208 ,1 <i3 

ttl 5,919.78 5,919.54 5,919,31 5,919.34 5,919.57 5,919.63 5,919.78 5,920.09 5,921.07 5,920.61 5,919.68 5,919.23 ,.) -1.0 _17. ° -16.0 +2.0 + 16.0 +4,0 +11 .0 +21,0 +69.0 - 32.0 -65.0 - 40.0 
r~AX 1,150 1,151 1,132 1 ,119 1,135 1,141 1 ,150 1,171 1,240 1,240 1,208 1,141 
rHN 1,140 1,133 1,117 1,110 1,119 1,135 1 ,139 1 ,150 1,174 1,208 1,143 1 ,111 

CAL " 1969. .•••••.••. ± +41. 0 
WTR " 1970, . •••.••.• ,.:1: -40.0 

T Elevation, ; , feet, " end of month. , Chiln ge in contents, ; , acn·-fcet. 

53 



BEAR RIVER BASIN 

10·595. Bear Lake outlet canalllear Paris, Idaho 

LOCATJOtl.~-Lat 42°13'00" • 10llg 111°20'35". " $\.1,.; sec. 8. T , 14 S. , R,44 E. , Bear Lilke County. 00 rj ght bank 
2,000 ft downstream from headgates (ot di ke) eo' 3 Ill; les southeast of Pari s. 

PERIOD OF RECORD. --January 1922 " CU1-rent year. Monthly discharge on 1y January 1922 to $aptember 1945, 
published ; " WSP 1314, 

GAGE. - -Wa te r- stag e recorder. Elevation of gage datum i< 
survey), 

5,912.6 ft above mean .e. 1 evel ( from topographic 

AVERAGE OISCHARGE.-_48 years, 337 'fs (244,200 acre-ft per year). 

EXTREMES.--Current year: Maximum discharge, 1,150 ,is Aug. 19 (gage height, 17.53 ft) ; minimum daily, 5.0 
,r. 0" many days. 

Period of record: Maximum daily discharge, 1,870 ,r. Aug. 8, 1924 ; minimum daily, 1 'is for many days 
i" 1937, 1954, 1959, 1961, 196~ . 

RE MARKS. - - Reeo rds 900d except those ", period of eo gage-height record, which m fa i r. Discharge measure-
ments genera lly made six t i mas , week dud ns periods of release from Bear La~e. 

CDOPE RATION. -- Records collected by Utah Power & L1 ght Co. , under general supervision of Geological Survey, 
10 connection with • federal Po\;er Commisslon project. 

D!SCHARGE, I' CUBIC FEET '" SECOND, WATER YEAR OCT06fR 1969 W SEPTEMBER 1970 

0" on '" DEC m '" "" ... "" '"' JUC '"' SEe 

1 I' ,,' m 'DO " , ',0 ,. , ,,' " , m '20 588 
2 I' ,. , m '" " , '.0 ,,' , ., ,., '18 "I 50' , I' .., H' '" ,,' 5.0 ,,' , ., , " m 50' on , I' ,., 'DO '" ,,' ',0 ,., 

'"' " , '" '00 on , I' '" HI '" ,., '.1 ,., 
'" ,,' '" '" '" , I' '" '" '" ,,' ',I " , " , ,. , 

'" "0 " , I' "I '" "I ,,' ',I ,., '" ,,' m '" " , I' sa, '" '" " , ',I ,,' ,,' , ., '" >so " , 
" '" m '" ,., "I " , '-' ,., 51' HI 22 

10 I' '" m '50 ,., '.1 ,., , " , ., 51> m 22 

II I' 'I' '" m , " ',I " , ,., ,., 
'" '" 21 

12 12 'I' m '" ,., ',I " , , " " , 802 '" 20 
I' 12 'I' '18 "I ,., ',2 ,., " , , ., 512 1,010 20 
I' 12 '" m <CO ,,' '.2 '.0 " , ,., 

'" 1,110 I' 
" 12 'II '11 '" " , ',2 '.2 , ., , ., '" 1,120 I' 
I' II '08 "8 "I '" ',2 ,,' " , ,., 

'" 1.110 " I' 10 '" .os '" 5. ~ ',2 ,., ,. , " , m 1,100 18 
18 9.8 "I '12 m '.2 '.2 ,., ,. , ,., 

'" 1.110 n 
I' ',2 '10 m m '.2 '.2 ,,' , " '.0 ,W 1,140 I' 
20 ,., 'II '20 228 ',2 ',2 ,. , , ,8 , ., '" 1,050 n 

21 ,,0 ;c, '" ',0 '.2 S.2 ,., ,,8 " , '" 1,010 n 
22 8.0 "I "I ',0 '.1 ',2 ,., , .8 ,., '" '" n 

" 8.1 4('4 on ,., '.1 '.2 ,,' ',8 ,., '50 os; n 
" '.1 '" m " , '.1 '.2 ;,0 , ., ',0 '" 1,000 I' 
" 8.1 '12 ;os ,,' ,.I " , '.0 ,., , " on '" " 
" '.2 'I" '" ,. , '.0 5. :? ',0 , " I" '" 830 " " 8.2 'I' '" ,,' '.0 s. , '.1 '" m en '" I' 
28 8, , '" '00 , ,8 '.0 " , '.2 , " '" '" OS, I' 
" 

,. , '18 400 " , " , ',2 , " '" '" '" I' 
30 , " '12 '00 ',8 ,. , ',2 " , '" 50' '" I' 
'I ,,' "0 " , ,. , '" on '" 

TOTAL 36b.7 11,106.0 12,758 1,920.5 149.5 160.3 186,4 238.4 1,969.5 25,057 26,262 3,190 
MEAN 11.8 no "2 250 5.34 5.17 6.21 7.69 65.7 '" '" I" 
"" n 50' '" '12 " , " , , ,2 '" '" '" 1,140 012 
"I" , ,0 '.' ;n ,. , ',0 '.0 s, , " , '" '18 "I I' AC-FT m 22.030 25,310 15,710 m 2IS no m 3,910 49,700 52,090 6.330 

C" " 1969 TOTAL 135,531.7 HEAN HI '" 1,%0 'I' ',0 ACFT 268, soc 
'" " 1970 TOTAL 89,364.3 MElI.N 245 '" 1,140 111 N 5.0 /lCfT 177,300 
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BEAR lUVER BASIN 
lO·905. Heal' River near Preston, Idaho 

lOCATION.--Lat 42~10'05", long 11]050'59", in Il>lI.i sec.36, T.14 S., R.39 L, franklin County, on l\"ft bank 600 
ft downstream from Meadgates of West Cache Canal, 5 miles downstream from Hink Creek,S mi)es north of 
PI'eston, and 5.5 miles upstream from Sattle Creek. 

ORAII~AGE AREA.--4,500 sq mi, approximat<ily. 

PERIOD OF RECORO.--October 1889 to December 1916, January to September 1917 {gage heigr,ts only, October 1943 
to current year. Prior to 1903, published as "at BHtlecreek." Monthly discharge only for some periods, 
published in WSP 1314. 

GAGE. __ Water_stage recordel'. Altltude of gage 15 4,~40 ft (from topographic map). Dctob('>r 1889 to September 
1917 nonrecording gages at sevelal sltes Wlthin 5 miles downstream at different datums. 

AVERAGE OISCHARGf..--27 years (1943-70), 784 cfs (568,000 acre-ft pel' year). 

EXTREMES.--Curl'ent yeal': Maximum discharge, 2,770 cfs Jan. 22 (gage height, 4,48 ft); mlnimum, 1.8 cfs ApI'. 22 
(gage height, 0.19 ft): minimum daily 27 ds May 2, 

1889-1917: MaximUm discharge, about 8,500 cfs June 9, 10, 1907, estimated on basis of records for sta-
tiQn near Collinston, Utah; maxirc.um gage height observed, 9.04 ft Jan. 17,18,1917 (backwater from ice), 
site and datum then in use: minimum discharge oot determined, 

1943-70: Haximum dischHge, 4,420 cfs Apr. 17, 1950 (gage height, 5.61 ft); minimum, 0.6 efs June 14, 
1949: minimum daily, 2.0 cf$ May 11, 1968. 

REIMRKS.--Records good. Station is below all il'rigation divel'Sions from Bear River in Idaho except Cub River 
pumps in SEl;; sec.20, T.16 So, R.39 E. I~atural flow of stream affected by storage reservoirs, po,.er develop-
mllnts, dnersions for irl'i9atlon, and return flow from irrigated area>. 

DISCHARGE, IN CUBIC FEET PER SECOND, <lATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

'" ocr "OV m JA?-< m '" m '" """ ""' '"' SEe 

'" '" m '" '" '" m '" '" '" '" '" '" '" '" no '" '" '" 27 no '" '" '" '" '" 1,030 '" '" 
,,, 

'" '" '" no '" '" '" '" 
,,, 

'" '" '" m '" '" 70' '" 791 
279 '" '" on m ", '" '07 '" '" '" '" , 
'" '" '" '" m "J '" '" '" '" '" '" , 
'" '" '" 77' '" '" '" '" '" '" '" '" , '50 '" 1!02 '" '" '" '" '" '" '" '" 12' , '" '" '" 

,,, 573 '" '" '" OJ> '" m '" 10 '" no '" 1,080 '" '" '" '90 701 m '" '" 
II '" '" '" '" '" OJ> '" '" '" '" 

,,, no 
12 '" '" '" '" '" '" '" '" '" '" m '" 17 '" '" 1,120 m '" '" '" '" '" '" '" '" " '" '" '" '" '" '" ", '" '01 '" '" '" " '" 4,}0 '" 1,020 '" '" '" '" '" '" 1,010 '" 
" '" 635 '" "" '" >9, '" '" '" '" '" '" 17 '" ,eo '" '" '" '" '" '" 

,,, 
'" '" 707 

" '" C, 79 '" '" '" '" '" '" '" m '" '" " '" ~73 '" 1,230 '" '" 
,,, 

'" '" '" '" 212 

" '" '" '" 628 573 ,,, 
'" '" '" "" '" 212 

21 '" "" NO 1,060 '" '" '" '09 '" '" '" 19' 
" '" '" '" '" '" '" " 1,200 '" '" '" '" " '" "" '" 1,120 '" '" '" '" 'OS '" '" 2?B 

" '" 1,080 1,030 '" 435 '" m 1,400 '" '" '" '" " 37'. 52$ '" '" '" m '" '" '" 1,110 757 '" 
" '" 79r, 951 '" '" on 51' '" '" 'IS '" '" " <'19 115 '" '" 451 '" '" '" 10' no '" '" '" 040 '" '" no '" '" "" m '" '" '" '" " ',40 '" 50' ,eo 1M OJ> 1,170 255 '" '" '" ;0 m '08 4f>~ ,,. 

'" '" 70' " '" m '" 31 369 m '" m 88' '" '" 
HHAL 12,233 20,551 7.4.687 25.530 14,442 16,394 15,595 22,554 13.814 18.640 19,364 9,514 
.'lE·'" '" 1>115 '" '" '10 '" 57.0 '" '" '" '" 717 

'" '" 1,080 \.17.0 1,230 a22 '>0 '" 1,400 815 1,110 10010 '" '" '" 255 '" '" '" '" " " " '" "" 12' 
,~C-fT 24.U,O 40, no {,8.970 50.640 7.8,650 32,520 30,930 44,140 21,400 36,970 38,410 18,870 

(;t.L YR 1 '169 TOIAL 295.173 M[AN '" Iol~X 2,310 MI" 66 AC-F, 5B5,500 
nit YR 1970 HH Al 713.318 Mh\N 584 MAX \,400 MI N 21 AC-FT 4B,100 
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BEAR RIVER BASIN 
10-930. Cub HiveI' near Preston, Idaho 

I.OCATIOtI.-·Lat 42 b OS' 28" , long 111 "41 '19", i " SI/l, sec. 5, T . 15 s. , R.41 1::. , FranU in County, 00 right bank O. 
mi Ie upstream from headgates of Cob River-Worm Creek Caoa 1, O. , mne upstream from fores t boundary, "d 
10 mil es east of Preston. 

CRAIIIAGE AREA.--19.4 " m; • 

PERIOO OF RECORD.--March 1940 " September 1952, October 1955 " currant year. 

GAGE. - -lla ter- stage recorder. Altitude of gage " 5,320 ft ( from topographic map). 

AVERAGE OISCHARGE."-27 yea),5, 81. 9 , f, (59,340 acre-ft per year). 

[XTREMES.--Curl'ent year: Maximum discharge, 719 ," June 9 (gage height, 2.99 ft) ; minimum, 18 <f, several 
days. 

Period of record: Maximum discharge, 719 ,f, June 9, 1970 ( gage height, 2 99 ft) ; maximum gage height, 
3.83 H June 2, 19~3 ; "' flow fOI' part of Jan. 29, 1965, result of snowslide. 

REt'.I\RKS. __ Records good. ,to diVersion above station. 

OISCHM{G€, It'< CUBIC Her '" SECOND, WATER YEAR OCTOBER 1969 W SEPTEfoI6ER 1970 

IlAY OCT ",0 "" "'" '" ", '" '" "" "UC 'UG see 
n " 21 " 2l 25 23 " '" 1St " " " n 21 " " 25 22 " SOO 1" " " " 23 21 " " 2'. 22 " '" 1" SO " , 
" 23 21 " " " 22 53 '" 1" " " " 23 21 " " 22 " " '" 1" " " 

I, n 23 21 18 " 22 27 " '" '" " " , 
" " 21 18 " 22 " l1S 'n no " " , 
" 23 21 " " 23 " 1" '" 123 53 " , 
" 23 2l " " " '" 101 '"' 120 52 " Hi " 23 " " 20 " " 110 OS, l1S 51 " 

Ii " " 20 18 22 22 " 101 S" '" 52 " " " 23 20 " 23 22 " 9< <sS 10' 51 " 1 :0 " 22 20 " " 22 " "' '" 101 50 " 1', 20 23 " 18 25 22 " " '" " so " 15 2" 23 20 " " " " 81 '" 9< " " 
lI, " 23 " " 23 22 " " '" " " " .., 

" 22 20 IS 23 23 " "" '" " " " " 20 22 " " 22 22 " 20> '" " " " " 20 V " " 2l 22 " m '" " " " 20 20 22 20 " 21 21 " ;SO '" 79 " " 
2l 2', 22 20 " 21 21 " '" '" 79 " " 22 " 22 20 " 21 21 " no '50 " '.S " 23 2', 21 20 " 21 21 " m '" " " " 2" " 22 " " 21 " " 402 '" " " " ;>5 ". 22 " 22 22 " " 485 '" n " " 
~6 " 22 IS 22 22 " " 9<0 2" n " " " " 22 lS " " 23 " 517 200 70 " " 2;1 25 21 IS 22 " " " '" '" " " " '" " 2i " 21 " " '" m " " " 3G " 21 " 21 " " S" 200 OS " " " 2', " 21 " 510 " " 

T:l T AL 7Sl ,7< '" 010 '00 '" '" 7,695 12,609 3,132 1,513 1,0113 
~U\N 2S.5 22. ~ 19.9 1 <;.7 21.4 22.5 31.3 '" m 101 48. a 35.9 

'" 20 '" 21 " 20 2S " "" on 1" " " HI" " 2i '" " 19 21 22 " 200 " " " AC-FT I, ,"If 1,34,: 1,21.0 1,21C 1,1% l,:'HlO 1,660 15,260 25,410 6,210 3,000 2,140 

CAt. " 1"6<; TtT .Il Z7,30~ !'lEAN 74.8 '" 485 ,'lIN lO ACFT 54.160 

" , " 197( TOT ~L 31,154 MEA" 85.4 '" on MiN Ie ACF T 61,790 
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BEAR RIVER BASIN 
10.1090. Logan River above State dan1, near Logan, Utah 

LOC/lT!01L--L~t 41 0 44'40", long 111 b t,7'OO", in Ilt). 5ec.36 T.12 IL, R.l E., Cache County, on right bank at Logan 
p13nt of Utah POI,'{n & Light Co., 125 ft upstreaf'l from tailrace, 0.5 mile upstream fl'om State dan!, and 2.5 
miles east of Logan. 

DRAINAGE ARtA. __ 218 sq mi. 

PERIOD OF R£CORO.--June 1896 to current year. Published as Logan River !leor Logan prio,- to 1913. Records since 
tiay 1913 equivalent to eal'lier records if records for Utah Power & Light Co.'s taill'ace near Logan al'e added. 
:'.onthly discharge only for some periods, published in HSP 1314. 

GAGE. __ Wiltel·_st~ge reco,-<ler and concrete control. Altitude of gage ;s 4,680 ft (from topographic map). Prior 
to :~ay 7,1913, nonreco,'ding gage at various sites within 0,5 mile downstream, below confluence of tailrace, 
at different datums, Hay 7 to Sept. 30, 1913, wate,'-stage recOI'der at p"esent site at diffe,'ent datums and 
Oct. 1, 1913, to Sept. 3, 1938, at datum about 2.3 ft lowel' than present datum. 

AVERAGE QISCHARG£.--57 years (1913-70), 105 cfs (76,070 acre-ft per year). Average combined discharge of Logan 
River above State darn, Utah Power & light Co.'s tailrace, and Logan, Hyde Park & Smithfield Canal, 74 years 
(1896-70), 271 cfs {196,300 acre-ft pel' yeH}. 

[XTR[t~ES (Rive" only}.--C"rrent year: Maximurn discharge, 1,110 cfs 11ay 28 (gage height, 4.67 ft); mininlUm 
daily, 37 cfs Dec. 29. 

Period of record: 11aximum discharge, 2,000 cfs Har. 21, 1916 (9age height, 5.6 ft, datum then in use), 
from "aUng curve extended above 1 ,000 cfs; minimum daily, 6 cfs Nov. 7, 1940. 

(Combined flow, Logan River above State dam, Utah Power & Light Co.'s tailrace, and logan, Hyde Park & 
Smithfield Canal).--Current year: l1aximum discharge, 1,210 cfs May 28; minimum daily, 85 cfs Dec. 29. 

Period of rccord: Haximum observed discharge, 2,480 cfs May 24,1907; minimum daily, 50 cfs Jan. 21, 
1935. 

RUMRKS.--Records good, Water diverted frem river and springs above station for power, irrigation and munic. 
ipal supply. flow regulated by powerp1ants above station. For records of combin<)d flow of Logan River, 
Utah Power & light Co,'s tailrace, and L09an, Ilyde Park & Smithfield Canal, see following page. Combin<)d 
flow record excludes that in Logan City culinary pipe lines and one small irrigatlon diversion from Power 
flume that siphons canyon 400 ft upstream from station. During 1963 site of g3ging station for Logan, 
Hyde Pa"k & Smithfield Canal >Ias changed; records of combined flow since that time are equivalent to pre
vious records. 

COOPERATrOIL--Records collected in colli)boT'ation with Utah Power & Light Co. in connection with a federal 
Power Commission project. 
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2,195 
70. B 

125 

" 

1,134 
61.9 

"' " 3, 4~" 

1 ,659 
5,,5 

" " 3,290 

2,76 t 
92.1 
no 

15,049 

'" 1,020 

" 29,850 

21,591 
'/20 

1,07.0 

7,n4 
,% 
'" '" 

4.739 

'" '" '" 

4,194 

'" '" '" 4,350 5,520 l~, 720 ,), 400 8,320 

CAL YR 1969 HlT~l 58,425 /olEAr> \6(' ~AX 730 J'll.· 28 hCFT 115,')00 
~AT YR 197C TOTAL 67,51B !-If"'{ 185 MAX 1,020 MIN?7 AUT 133,<)00 

57 



BEAH lUVEH BASIN 
10·1090. Logan River above State d3111, near Logan, Utah--continued 

COMB!JlEO DISCHARGE, " CUBIC FEET PER SEC01!D, Of LOGAll RIVER ABOVE STATE DAH, UTAfI POWER & 
LIGHT CO.'S TAILRACE, ArlO LOGMl, HYDE PARK & SIHTHFIELD CAllAL f,T HEAD, NEAR LDGA1!, UTAH, 

,/flTER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

DISCHARGE, IN CU61C FHT ee, SECOND, HATER Y€AR OCTOBER 1969 " SEPTE~8ER 1970 

'" 'n NOV '" "" "" '" '" '" '"' '"' '"' '" , '" '" '" " '" '" " '" '" '" '" '" , '" '" '" " '" '" '" '" 00' ,,, 257 '" , 
'" '" '" " '" '" " '" '" '" '" no , 
'" m '" " '" '" 95 m 1,020 '" W '" , 
'" '" '" " 95 '" " '" 1, 050 'M '" '" , 
'" '" us " '" 9S '" m 1.050 m '" '" , 
'" '" '" " '" '" '" m 1,040 '" '" '00 

" '" m '" " '" '" '" 391 1,060 '" m m , 
'" '" '" n 10? '" '50 no 1,120 '" '" '" " '" '" '" " lO.~ 9S '" '" 1.100 ", '" '" 

" '" '" '" % '" " m '50 m '" '" '" " He '" '" '" 9S " '" no '" '" '" '" " '" w '" '" '" % '" '" '" m m H' 

" '" '" '" '" '" " '" '" '" '" 220 '" " '" '" '" '" '" '" '" m '" .. , ''0 '" 
" '" 126 '" '" '" '" '" 30' '" '" '" H' 

" '" '" ''0 w '" '" '" 393 '" '" 2U >OS 

" '" '20 '" ''0 " '" '" '" no '" '" '" " '" ", '" ''0 " " '" '" '" '" 20' '" 20 '" '" '" m " " '" no '" '" '" '" 
" '" '20 '" '" " 9S '" '" '" m '" '" " '" '" 123 153 '" " '" m no '" '" '" 
" '" '" '" '" '00 ,00 '" '" m 30' ,% >OS 

" '" '" ''0 132 " '" '" '" '" '" '" '" " '" '" 106 125 " '" '" en '" '" '" '50 

" no '" ,co "" oc 102 ,,, on '" '"' '" '" " m '" "" m '" '" W 1,010 090 m ,eo '" " 1'.2 '" " '" '" '" '" 1 0110 '" "" '" '" 
" m '" " '" '" '" I, tOO '" m '" '" 
" '" '" " '" '" '" 1.080 '" '" '" '" " '" 95 '" '" '" ,os '" 

TOT ilL 4 ,4&2 ),693 3,43& 3,367 2,877 3,139 4,221 16,905 24,503 11 ,319 6,737 5,034 
!-lEAN '" 123 '" ,09 '" W, '" 545 on ,OS '" '" M!>X '" '" '" '" '" '" '" I ,t 10 1,120 '" '" >OS 
I'll r; '" llS " " " " 95 '" '" '" '" '" AC-FT 8,85C 7,330 I> ,820 6,680 5.710 6.23C 8,370 33,530 48, foOe 22, (,50 13,360 9,980 

'"' " 1%9 TOTAL 89,213 !-leA" 2'.4 !-lAX '" MIN ~5 IICFT 177,JOO 
,aT Yi: 1970 TOTAL 89,693 MFAN '" "" I ,17.0 >1\ N 85 !leFT 171,900 
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BEAR RIVEH BASIN 
10.1170. Hammond (East Side) Canal near Collinston, Utah 

LOCATIOII..·Lat 41'49'51", long 112'03'24", in St!, sec.27, T .13 U., R.2 >I., Box Elder County, on right bank 
3,600 ft downstream from CuHer Oam and 4 miles nOI'th of Collinston. 

PERIOD OF RECORO.--June 1912 to current year. PI'jor to 1915, published as Hammond ditch near Collinston. 
Monthly discharge only for some periods, published in liSP 1314. 

GAGE.--Water-stage recorder. Prior to May 22. 1914, nonrecording gage at same site and datum. 

AVERAGE OISCHARGE.*-58 years, 51.0 cfs (36,950 acre·ft per year). 

EXTREI1ES. __ 11aximum daily diScharge, 184 cfs June 29, 1963; no flow at times in each year. 

R[MARK$ .•• Records good Canal diverts from east Side of Bear River in NII\i$II\o sec.26, T.13 tl., R.2 II., at dam 
at which West Side Canal and intake of Cutler powerplant also divert. lIater from this canal and West Side 
Canal used for irrigation of about 58,000 acres below station in eastern Box Elder County. 

COOPERATlON.--Gage-height record and 4 discharge measurements furnished by Utah power & Light Co. 

DISCHARGE. IN CUSlC FEET PER SECOND, ~ATER YEAR OCTOBER 1969 TO SEPTEI'!SER 1970 
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" " " " 
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'" 
CAL YR 1%<"; TOTAL 21,181.43 ~EAN 56.0 MAX ).69 "'IN 0 ACFT 42,GIC 
>lAT Y'\ 197C TOTIIL 2[;,590.43 HcAN 56.4 HAX 169 HIN 0 ACFT 40,840 

59 

" "' " " " 
" " " " " 
n 

" " " " 
" " 10' 

'" "9 

'" '" '" '" '" 
'" '" '" '" '" '" 

3.4.34 

'" '" " 6,810 

'"' 
'" '" '>0 
'" '" 
'" '" '" '" " 
" " " 71 
71 

71 

" " " '00 

'" "0 
'" 150 
m 

'" '" '" '00 
'" 

3,724 
124 

'" 
" 7,390 

'"1 

'" '03 

'0. '0< 
'" ,0< 
'" '" '09 
'" 
'59 
15' 
159 
'00 
'" 
'" '" '00 
'" '" 
'" 159 

'" '01 
159 

"9 
"2 
'" '50 

'" '" 
4,936 

'59 
'" '" 9,790 

'"' ". 
'" '" ". 
'" 
13' 

'" '" '" '" 
151 

'" '" '" '" 
'" 153 

'" '" '" 
'" '" '50 
'" '" 
'" '" ''3 
13' 
130 
130 

4 .629 

'" '" 13' 
9,180 
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10' 
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" " " " " 
" " " " " 
" " " 03 
03 

03 
03 
03 
03 
03 

2.478 
82. (, 

'" " 4,920 



BEAR RIVER BASIN 
10.1175. "'est Side Canal ,near Collinston, Utah 

LOCATION.--Lat 41"49'55", long 112"03'36", in 5W" sec.27, T . 13 Il., R.2 W., Box 
4,200 ft downstream from Cutler Oam and 4 mnes north of Collinston. 

Elder County, co left bank 

PERIOD OF RECORD.--June 1912 to current year, I~onthly discharge only foe some p€!l-i ods. publishe<l ; " m 1314. 

GAGE. - - Wa te r- s ta ge recorder. Prior to May 22, 1914, non recording g~ge at same s He and datum. 

AVERAGE DISCHARGE.--58 years, 240 cfs (173,900 acre-ft poe year) . 

EXTREMES.--Period of record; Maximum dai ly discharge, '63 "" July 11, 1967 ; no flow for periods in every 
year except. 1914. 

REMARKS.--Records good, Canal diverts from west side of Bear River in tIEI:;:SE" s('c.27, 1.13 II., R.2 ~., at do, 
at which Hammond (East Side) Canal and intake of Cutler powerplant also divert. Water from this cana 1 '"' Hammond (East Side) Canal used for irrigation of about 58,000 acres below station in eastern SOx Elder 
County. 

COOPERATIO/!.·¥Gage·height record and 6 discharge measurements furnished by Utah Power ~ Light Co. 

DISCHARGE, IN CUBIC f'€H '" SECOND, IIATER YEhR DC TOBER 1969 W SEPTEMBER 1970 

'" ocr "" '" '" "" '" '" '" '"" '"' '"' SE' 
, 

'" '" "' " " " 0 '" '" so, on , 
'" '" " " " " 0 '" m '" '" , 
'" '" " " " " 0 He 737 asc an , 
'" '" " " " 0 0 m m asc SO, , on '" " " " 0 m m m asc '" , 3" H9 " " " 0 ,,, 

'" m '" '" , m n, " " " 0 ,,, no '" on GO, , 
'" '" " " " 0 200 m m '"' 'OJ , "0 '" " " " 0 "- ,,, m dOG '" " 
,,, ne GO " " 0 m ", '" '"' '" 

" ,GO U3 " " " 0 '" '" '" '"' m 

" '" '0; " " " 0 305 '" GO, '" '" " '" ''" " " " 0 m m '" '" GO, 

" '00 '" " " " 0 'OS '" SO, 725 '" " '" '" " " " 0 '" ", ", '" '" 
" '" 10'. GO " " 0 415 m '" 735 '00 
" '" '" " " " 0 'SO m m m '" '" '" 10', " I,} " 0 m m '" 735 '" " '" '" " " " 0 GO, 454 m m '" " '" '" " " " 0 '" 53? '" m >0, 

" '" 10(, " " " 0 590 eo, 6H 135 '" " '" ,0; " " " 0 00, '" OH no '" " m '" 4> " " 0 '" '"' '" '" '" " 1<,7 '" " " ,,0 0 59' no b(.9 H9 '" " '" '" " " " 0 on m '" m ," 
" ,os '" " " " 0 '" m '" 705 '" " 134 104 " " " 0 '" no b03 '" m 

" '" '" " " 33 0 '" '" eo, '" 03' 
29 '" '" " " 0 50, m '" '" <a, 

" '" " " " 0 '" 73<) '" 69G '" " '" " " 0 m 073 '" 
TOTAL 6,9Ba 3,210 1,b29 1,333 1,120 '" 0 12,BI2 17 ,B(,(, 21,207 21,135 15.104 
MEAN 225 Hi" 52.5 43.0 40.C 2.71 0 "3 595 '" '" 503 
!-IAX '" '" "' " " " 0 '" '" no 735 075 
"-IN '" " " 03 " 0 0 0 3n a" ,GO <,n 
AC-FT 13.860 6,49() 3,230 2,640 2,220 '" 

, 25,410 35,400 (,2,0('0 4},l10 29,960 

CII L YR 1969 TOTU 1GB ,87<; !'EAt. '" '" '" ~.If; 0 ACFT 21b,OOO 
WAT YR 1910 TCTAL ,(,3,121'> MEliN m MAX '" 1HN 0 ACFT 204,6CO 
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BEAR RIVER BASIN 

1O·1l30. Bear River near Collinston, Utah 

LOCATlOIi.--Lat 41~50'03", long 112·03'16", in tHlI.iSEJ. see27, T.13 IL, R 2 Ii., Sox (lde,- County, on right bank 
800 ft downstream f"om CutlQr plant of Utah Power f. Light Co., 2,000 ft downsUeam from Cutler Dam, ilnd 
5.5 rniles nOI"til of Collinston. 

DRAINAGE {\REA.--6,OOO sq mi, approximately. 

PERIOD OF RECORO.--July 1889 to current yea,-, Published as "at Collinston" pdo .. to 1900. I',onthly discilal"ge 
only fo,- so;:;e periods, published in liSP 1314. 

GAGE. --Wa ter- stag\! reco"der. {Ja tum of gage " q ,276.13 ft above mean m 1 evel (l evel s by Bureau fo Rec 1 a-
m~tion). Pri or <0 Nov. , , 1913, nonrecording gage, "d Nov. 8, 1913 <0 Sept. '0, 1938, w~te"-stage I'ecorder, 

"' site 0.8 1:111 e downstream " di fferent datums. 

E XTR(M(S .•• eu rrc n t yeal' : I~aximum dischHge, 3,601) ,f; 1101' • 18 (goge hei gilt, 4. sa ft) ; m; n ;mum da i ly, 22 U, 
S(lvera 1 days. 

Pe1"iod of reco"d: t'.axi mum discharge observed, 11,600 ,r. June 7·10, 1909 ( gage height, 7.70 ct, $ i te 
,od datum then i 0 use) ; mi n iroum da i 1 y, 10 ,f; {\lIg. 4 ·12, 18 - 23, 1905; practically 00 fl ow " 2400 Aug. 5, 
1920. 

REt~ARKS. ··Records excellent. Natural fl ow of $ tream affected by storage resel"Yoil', power developments, di ver-
s ions foe ilTigation, and retu,"n flow from i rri gated areas. 

COOPERATION. ··Seven discharqc measu,"ements fu,"nished by Utah Power , l i gMt CO. 

OISCtlARGE, I~ CUBIC FEET '" SECOND, WATER YEAR OCTOBER 191>9 " SEPTEMIIER 1910 

""' OCf "" m "" "" '" '" '" '" '" Wo SEe 

, 
'" '" 1,320 1,010 1.420 1,250 1, 1~0 1,420 2,330 " " " , 
" 1,090 1,010 1.090 1.470 1,000 on '" 2,130 " " " , m on 1,050 '" 1.4$0 '" 1,070 1.640 1,920 " " " , '" 1,320 1.280 '" 1.440 1,450 1.080 t,270 1,550 " " " m 1,430 1,330 \,260 1, 4~0 1,120 1,050 '" 1.200 " " " 

no '" 1,290 1,410 1,4\0 1.030 on en eo, " H " '" 1.380 1.280 1,000 1.420 1.4$0 '" 1.280 1.100 " H '" '" '" 1.710 1,000 1.290 on 1.1 $0 1,390 '" " " '" , '00 1,090 1,030 1.110 no t, 4~0 1.280 1,610 1,130 " " '" iO '" 1,470 1.270 1.210 I, I 70 '" 1,450 2.000 2,060 " " '" 
" ,eo 1.400 1.220 1,300 1.430 1,840 1,120 1.940 2.330 " " '" " 1.170 1.270 1,020 1,390 1,300 :2 ,030 1,350 1.440 2.610 " " '" " '" 1.200 t,I>50 1.430 1,050 1,960 1,460 t,260 2.2$0 H H '" " 9" 1.610 1,760 1,1>30 10430 1.430 '" 1,180 2,160 H H "0 

" '" 1,320 1,460 1.950 1,440 1, 110 '00 1,440 2,310 H " '" 
" m 1,54(1 1.560 1,950 1,290 \,260 1.440 1.110 1,880 23 H m 

" '" I. SOD 1,540 1.960 1.0~0 1,140 1,1>70 1,320 2,100 " " '" 
" 1,450 1.300 1,200 1.91ll 1,150 1,180 '" 1,540 1,640 " " no 

" '" 1,240 1,490 1,970 1.440 1.210 1,130 1,320 1,340 " " '" " '" 1,260 1. $10 1.970 1,190 \,030 1.260 1.990 1.510 " " " 
" 1,320 1,220 1,330 1,970 982 1.140 1.110 2, 1~0 1,420 " 23 " 22 1,150 575 1,680 1,970 1,010 1.230 1.040 2.340 1.260 23 " '" " 1,150 l,nO 1.690 1.970 1,210 1.260 t ,400 2,2eO 1,050 23 " '" " lOS 1.310 1.630 1.9BO 1,060 ,eo 1,470 2.320 '" " 23 '" 25 1 ,020 1.340 1.570 1.970 m 1.000 1,210 2.370 22 23 " '09 

" 1,390 1,730 1,640 t,960 %, 1,080 1,400 2.300 " " " eo, 

" '" 1.290 1.550 1.980 1,140 '" 1,1$0 ?,4/o0 " " " '" eo J .050 I, '>40 1.540 1,960 1.250 '" 1.580 2,020 " " " '" 
" 1,110 1,310 1,050 \.91>0 1,050 1,390 2,650 H '" " eo; 

" I .11l0 1.240 eo, 1,51l0 1,390 1.380 ?,620 " H " '" H '" 1,240 1,430 '" 2,580 23 22 

ToaL 2~. 496 37,1055 43.05n 49,295 34,112 36.989 36,317 55,007 38,81 A '" m 8,541 

l"'~O\'l H?? i,248 1,389 1,590 1,240 1,193 1,211 1,774 1.294 2').8 23.7 "5 
.V.I\X 1,4'.>0 1,730 I, B90 \,91l0 1,470 2,030 1.670 2.6'.>0 2.610 '" " '" MIIJ " 575 eo, '" 9~0 m '" '" " 23 " " :.C-FT 5(),570 14.7~O 85.410 ')7,780 68,850 73,370 72,030 109, \00 77,000 1.830 1.41>0 16.940 

'>c H 1969 T0ThL 501, (o6B Mf~N 1.3 74 '" 4,970 '" " AC-FT 99~, 100 
:.:TR " 1970 101U 3(>7,325 MUIN 1,006 "" 2.8'.>0 "" " AC-FT 7J8,1><.l0 
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BEAR RIVER BASIN 
10·1260. Bear River ncar Corinne, Utah 

LOCAT!ON.-"l~t 41°34'35 long 112°06'00", ; " SE!;.NE!;. sec.30, 1. 1 0 :1., R.2 W. , "" Eldel" County, '" right bank 
1.2 mi les downstream from Sa 1t Creek, 2. 0 nli 1('$ no,-theast " Codnne, o,d 2. e mi 1 es do\,mstream from Malad 
Ri ver. 

ORA I NAGE AR€A.--6,800 ;0 m; , apprOxir:,ately. 

PERIOD Of RE CORD. ". Dc tobe r 1949 " September 1957, Octobe," 1963 " current yea,- . 

GAGE. ~-l<a ter- stage recorder. Oa tum of gage ;; 4,204.6 ", unadjusted. Auxiliary nonrecording gage 7,800 " downstl"eam July 27, 1950 " 110\' • 21, 1955. 

AVERAGE OJ SC!lARGf.. --15 yeal's, 1,588 cr; (1 ,151 ,000 ae"c-ft pe>' yeai'). 

E XT REI~ES. - - Curren t yea r: Haximum discha)'ge, 3,030 ," May 30 (g~ge he; ght, 9.21 ft) ; minimum dai 1 y, 72 , f; 
July 5. 

Period of record: 11ax 1 ilium dlSchal ge, 7,200 ,f; I'ay 3, 1952 (gilge hei gM t, 14.69 it) ; maximum 9il9€ hei gM t, 
14.83 ft Feb. 11, 1951 ; minimum da ily dl scha 1'ge, 72 off Aug. 20, 21, 16, Sept , , 1964, July 5, 1970. 

REMARKS. - -Records good except those for vlinter months, I~llich m fa i 1". Naturol f1 ow of S tl'€'~m ~ffected by 
storage reservoi rs, power developments, div€I'sions foe irrigation, and ,'eturn flow from i rl'i gated a re3S. 
Records m eQui va 1 ent " flow at Bear River 8 i rd Refuge di vel's ion II'orks. 

olSCHAHGh IN CUBIC FEET PER S~CONO, Ij~ TER YEAR OCTOB~R 1969 ro SEPHMBER 1970 

'"' OCT "" DE~ '" '" '" '"' '" '" '" '"' SlOP 

m ,,, l,490 t, bOD 1,840 1,500 1,150 I, b50 2,820 " '" " '" '" 1,530 I ,SOD 1,780 1,490 1,270 1,510 2, bl0 " '" " "0 1.2bO 1,340 1,500 1,780 1,2bO 1,130 1,300 2.430 " 123 05 
>to 1,120 1.320 1,200 t,7bO 1,210 1,200 1,1.20 2,1 20 n " " '" 1,410 1,410 1.400 1,730 1,520 1,230 1,480 1.890 " '00 '" , OS, 1,430 l,520 \0600 1,720 1,290 1,190 '" 1,490 n '" '" , 
'" 1,070 1,530 1,700 1,710 1,380 1,060 '" '" " ,0> In , 
'" 1,460 1,510 1,400 1,700 1,580 1,01.0 1,430 1,310 " 100 '1< , '" 1,140 1,'/70 1,300 1.580 1,240 1,210 I, &80 m " " '" 10 1,000 1,240 ),380 1.500 1,2',0 1,400 1,420 2,100 1,580 " " '" 

11 '" 1,560 l,4bO 1,600 1,'010 1,020 1,440 2,300 2,2&0 '00 ll2 549 

" '" 1,540 1,440 1,600 I, &60 1,900 10260 2,190 2,1.70 "0 10' m 

" 1,260 1,490 I, (,3D 1,700 1,570 2.120 1,430 2.010 ;>,1.70 '10 " '" 1< 1,080 1,4S0 1,820 1,800 1.310 2,100 1,520 2,21.0 2,550 '05 " 5<, 

" 1,130 1,780 1,990 2,000 1, &70 1.570 l,tOO 2.110 2,470 " " '" 
" 1,160 1,560 1,660 2,300 1,700 1,350 1,220 b850 2,500 " " '" 1> '" 1,720 1,760 2.400 1,570 1,390 1,560 1,940 2,240 " " m 
Ie '" I. bOO 1,700 2,400 1.310 1,320 1,600 1,190 2,Z80 '00 " '" " 1.480 1,520 1,520 2.400 1,420 1.370 1,230 1,780 1,810 10' " 26(, 

20 1,250 1,420 l,710 2.400 1,680 I, no 1,280 1,760 1.700 100 " m 

" 1,160 1,490 1,740 7.,400 1,470 1.260 1.360 2,130 1,740 '05 n 3" 

" 1,480 1,410 1,t>~O 2,31.0 1,110 1,350 1,320 2.470 1,600 ,,, 
" '" 

" 1.390 '" 1,950 2,380 1,320 1,410 10250 2,610 1.460 '05 " m 

'" 1,390 1,320 2,030 2,400 1,430 1,350 1,1.10 2,610 1,190 ,1> 100 on 

" 1,110 1,550 1.880 2,390 1,220 1.090 1,510 2, bOO '" '29 " 50! 

" 1,290 It 610 1,1l6 f1 2,380 I, no 1,190 1,360 2,610 '" '" " 502 

" 1 .410 1,820 1,690 2,380 1.170 \,210 1,530 2,1.30 10' '" " '" 20 1,030 1,5bO 1,880 2,380 1.350 1,020 1,400 2,690 " '" 10' ne 
29 1,210 1.720 1,800 2.360 'DO 1,580 2,590 " '" 102 529 

'" 1,210 1.570 1.(01) 2,330 1,210 1,640 2.9bO " 
,,, 100 '" " 1..360 1,300 1,970 1,390 2,880 '51 " 

TOTAL 31,203 42,674 ~I, J 3!) 1.1,030 42,550 42,414 40,200 1.3,201 48, {.53 3,352 3,159 12,130 
MEA~ 1,007 l,422 1,649 1,9b9 1,520 1,368 1,340 ;>,039 l,b15 10' '02 40(, 

'" 1.480 I, ~20 2,030 1, ~OO 1,840 2,120 1,640 2.960 2,820 '" to, "" !-IHI 221 '" 1.300 1,200 1,170 '" 1,060 '" " " " " f,c-n 1.1,890 8 '.,640 101,400 121,100 8~, 400 84.130 79.740 125.400 'Ib,110 6,650 6,270 ?4,O60 

'" " 1969 Tor AL '>89,(123 ~,"A~ 1,1.14 '" 5,420 '" " AC-FT 1'\68.000 
Inl{ " 1970 TOT ilL 4~I,496 .'\E~"I 1,210 '" 2.960 "" " AC-FT 875,700 
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