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.SURFACE WATER SUPPLY OF THE GREAT BASIN,
1919-1920,

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting records or
measurements of flow made on streams in the United States during
the years ending September 30, 1919 and 1920.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geological
Survey and the classification of public lands and examination of the geological
structure, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation in the arid West. Since the fiscal year ending

. June 30, 1895, successive sundry civil bills passed by Congress have

carried the following item and appropriations:

For gaging the streams and determining the water supply of the United States,
* and for the investigation of underground currents and artesian wells, and for the
preparation of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1895-1921.

3 $12, 500. 00
1896 - - e et e e e e 20, 000. 00
1897 0 1900, inclusive......ooeniiiiiiiiiiiiiiiiiinanaan 50, 000. 00
1901 to 1902, inclusive........ooeieiianeiiiiiaiiiaanan-s 100, 000. 00
1903 to 1906, inclusive....... ..ol 200, 000. 00
1007 . ittt 150, 000. 00
1908 to 1910, inclusive. ... ... ..ol iiiiiiiiaiiii... 100, 000. 00
1911 £0 1917, INCTUSIVE. < - e e oo eeemeee e e eeeeeeanns 150, 000. 00
1918...... e e 175, 000. 00
10 L O U . 148,244.10
1920, - i cieettiaacccccnannaaaan 175, 000. 00
5 N 180, 000. 00

In the execution of the work many private and State organizations
have cooperated either by furnishing data or by assisting in collecting
data. Acknowledgments for cooperation of the first kind are made
in connection with the description of each station affected; coopera-
tion of the second kind is acknowledged on pages 5 and 6.

: 1



2 SURFACE WATER SUPPLY, 1019-1920, PART X.

Measurements of stream flow have been made at about 5,000
points in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1920, 1,350 gaging stations were being.
maintained by the Survey and the cooperating organizations. Many
miscellaneous discharge measurements are made at other points.
In connection with this work data were also collected in regard to
precipitation, evaporation, storage reservoirs, river profiles, and
water power in many sections of the country and will be made
available in water-supply papers from time to time.

N DEFINITION OF TERMS.

The volume of water flowing in a stream—the “run-off” or ““dis-
charge ’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-feet
per square mile, and (2) those that represent the actual quantity of
water, as run-off in depth in inches, acre-feet, and millions of cubic
feet. The principal terms used in this series of reports are second-
feet, second-feet per square mile, run-off in inches, and acre-feet.
They may be defined as follows: )

““Second-feet’’ is an abbreviation for “ cubic feet per second.” A
second-foot is the rate of discharge of water flowing in a channel of
rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed.

“Second-feet per square mile” is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off in inches” is the depth to which an area would be
covered if all the water flowing from it in a given period were
uniformly distributed on the surface. It is used for comparing
run-off with rainfall, which is usually expressed in depth in inches.

An “acre-foot,” equivalent to 43,560 cubic feet, is the quantity
required to cover an acre to the depth of 1 foot. The term is com-
monly used in connection with storage for irrigation.

The following terms not in common use are here defined:

“Stage-discharge relation,” an abbreviation for the term “relation
of gage height to discharge.”

“Control,” a term used to designate the section or sections of the
stream channel below the gage which determines the stage-discharge
relation at the gage.” It should be noted that the control may not
be the same section or sections at all stages.
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The “point of zero flow” for a gaging station is that point on the
gage—the gage height—at which- water ceases to flow over the control.

/ EXPLANATION. OF DATA. -

The data presented in this report cover the biennium beginning
October 1, 1918, and ending September 30, 1920. - At the-first of
January in most parts of the United States much of the precipitation
in the preceding three months is stored as ground water, in the form
of snow, or in ponds, lakes, and swamps, and this stored water passes
off in the streams during the spring break-up; at the end of September,
on the other hand, the only stored water available for run-off is pos-
sibly a small quantity in the ground; therefore the run-off for a year
beginning October 1 is practically all derived from precipitation within
that year.

The base data collected at gaging stations (Pl. I, B) consist of rec-
ords of stage, measurements of discharge, and general information
used to supplement the gage heights and discharge measurements in
determining the daily flow. The records of stage are obtained either
from direct readings on a staff or chain gage or from a water-stage
recorder (Pl. TI) that gives a continuous record of the fluctuations.
Measurements of discharge are made with a current meter by the
general methods outlined in standard textbooks on the measurement
of river discharge.

From the discharge measurements, rating tables are prepared that
give the discharge for any stage, and these rating tables, when applied -
to the gage heights, give the daily discharge from which the monthly
and yearly means of discharge are determined.

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table giving
records of discharge measurements, a table showing .the daily dis-
charge of the stream and a table of monthly and yearly discharge
and run-off.

If the base data are insufficient to determine the daily discharge,
tables giving daily gage height and records of discharge measure-
ments are published.

The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any con-
ditions that may affect the permanence of the stage-discharge relation
covering such subjects as the occurrence of ice, the use of the stream
for log driving, shifting of channel, and the cause and effect of back-
water; it gives also information as to diversions that decrease the
flow at the gage, artificial regulation, maximum and minimum
recorded stages, and the accuracy of the records.
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The table of daily discharge gives, in general, the discharge in
second-feet corresponding to the mean of the gage heights read each
day. At stations on streams subject to sudden or rapid diurnal
fluctuation the discharge obtained from the rating table and the
mean daily gage height may not be the true mean discharge for the
day. If such stations are equipped with water-stage recorders the
mean daily discharge is obtained by averaging the discharge at reg-
ular intervals during the day or by use of the discharge integrator, an
instrument operating on the principle of the planimeter and utiliz-
ing as an essential element the rating curve of the station.

In the table of monthly discharge the column headed “Maximum”
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day, it does not
indicate correctly the stage when the water surface was at crest
height and the corresponding discharge was consequently larger
than given in the maximum column. Likewise, in the column headed
“Minimum”’ the quantity given is the mean flow for the day when
the mean gage height was lowest. The column headed “Mean” is
the average flow in cubic feet per second during the month. On this
average flow computations for the remaining columns, which are
defined on page 2, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends primarily (1) on the
" permanence of the stage-discharge relation and (2) on the accuracy
of observation of stage, measurement of flow, and interpretation of
records.

A paragraph in the description of the station gives information
regarding the (1) permanence of the stage-discharge relation, (2) pre-
cision with which the discharge rating curve is defined, (3) refine-
ment of gage readings, (4) frequency of gage readings, and (5) methods
of applying daily gage height to the rating table to obtain the daily
discharge.

For the rating tables “well defined” indicates, in general, that the
rating is probably accurate within 5 per cent; “fairly well defined,”
within 10 per cent; ‘“‘poorly defined,” within 15 to 25 per cent.
These notes are very general and are based on the plotting of the
individual measurements with reference to the mean rating curve.

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth of run-off in inches
may be subject to gross errors caused by the inclusion of large non-
contributing districts in the measured drainage area, by lack of
information concerning water diverted for irrigation or other -use,
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or by inability to interpret the effect of artificial regulation of the
flow of the river above the station. ‘“Second-feet per square mile”
and “run-off in inches” are therefore not computed if such errors
appear probable. The computations are also omitted for stations
on streams draining areas in which the annual rainfall is less than
20 inches. All figures representing ‘“second-feet per square mile”
and “run-off in inches” published by the Survey in the early reports
should be used with caution because of possible inherent sources
of error not known to the Survey.

Many gaging stations on streams in the irrigated areas of the
.United States are situated above most of the diversions from those
streams, and the discharge recorded does not show the water supply
available for further development as prior appropriations below the
stations must be satisfied first. To give an idea of the amount of
prior appropriations, a paragraph on diversions is presented in each
station description. Where figures are given they can not be consid-
ered exact but represent the best information available.

The table of monthly discharge gives only a general idea of the
flow at the station and should not be used for other than preliminary
estimates; the tables of daily discharge allow more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on data previously published. .

COOPERATION.

During the years ending September 30, 1919 and 1920, the work in
Utah, Nevada, California, Oregon, Wyoming, and Idaho has been
done under cooperative agreements between the United States
Geological Survey and the respective States.

Cooperatlon with the States is effected under contracts which are
made between the Director of the Federal Survey and the State
engineers or other officials and are authorized by legislative acts
appropriating moneys. The State contracts are essentially of the
same order, the principal provisions being substantially as follows:

1. The United States Geological Survey retains direct supervision
of the field work and the preparation of the data for publication.

2. The Federal Survey retains possession of field notes, maps, and
other material collected, but this material is open at all times to
inspection by the State officials, and if not satisfactory the agreements
can be terminated at any time.

3. The salaries of gage observers and engineers and the traveling
and field expenses of the engineers are divided between the two
parties in some manner agreed upon, the accounts being rendered
monthly in accordance with the regulations of the Federal Survey.
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4. The streams and localities in which investigations shall be made
are determined by conference bhetween the State officials and the
representatives of the United States Geological Survey.

5. The cost of publication is borne entirely by the Federal Survey.

Special acknowledgments are due to G. F. McGonagle, State
engineer of Utah; J. G. Scrugham, State engineer of Nevada; W. F.
McClure, State engineer of California; the State Water Commission
of California; Percy A. Cupper, State engineer of Oregon; F. C.
Emerson, State engineer of Wyoming, and W. G. Swendsen, commis-
sioner of reclamation of Idaho for the very efficient manner in which
they have represented their States in the cooperative investigations.

Acknowledgments are also due to the officials and employees of
United States Reclamation Service; United States Weather Bureau;
Utah Power & Light Co.; United States Forest Service; Department
of Public Service, Los Angeles, Calif.; and Southern Pacific Co.,
for free use of data collected by them.

Financial assistance has been rendered by the United States Indian
Service, Silver Creek Valley Irrigation District, Chewacan Land &
Cattle Co., Harney Basin Development Co., Eastern-Oregon Live-
stock Co., and William Hanley Co.

DIVISION OF WORK.

Data for stations in Utah-and Nevada were collected and prepared
for publication under the direction-ef A. B. Purton, district engineer,
assisted by W. E. Dickinson, L. W. Jordan, J. J. Sanford, J. W.
Bones, R. R. Rowe, G. H. Russel, and E. C. Howard.

For stations in California the data were collected and prepared for
publication under the direction of H. D. McGlashan, district engineer,
assisted by William Kessler, Charles Leidl, T. G. Bedford, R. C.
Briggs, K. M. Kelley, and J. E. Jones.

For stations in Oregon, the data were collected and prepared for
publication under the direction of F. F. Henshaw, district engineer,
assisted by R. C. Briggs, J. J. Dirzulaitis, and J. W. Bones.

For stations in Idaho the data were collected and prepared for
publication under the direction of C. G. Paulsen, district engineer,
assisted by A. G. Fiedler, T. R. Newell, L. L. Bryan, B. A, Howell,
A. G. Hewel, C. W. Kief, and Miss E. H. Haugse.

For the station in Wyoming, the data were collected and prepared
for publication under the direction of Robert Follansbee, district
engineer, assisted by J. B. Spiegel and P. V. Hodges.

The records were reviewed and the manuscript assembled by B. J.
Peterson and E. E. R. Dornbach.
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GAGING=-STATION RECORDS.
GREAT SALT LAKE BASIN.

GAGES ON GREAT SALT LAKE.

LocartioN.—At Saltair, on southeast shore of lake, 15 miles west of Salt Lake City,
and at Midlake, on Lucin cut-off of Southern Pacific Railroad, 30 miles west of
Ogden, Weber County, Utah.

Recorps”avaiaBLE.—September 14, 1875, to December 15, 1899; March to July,
1904; October 1, 1912, to September 30, 1920. Records have appeared in pub-
lications of United States Geological Survey, as follows: Gage heights September
14, 1875, to January 4, 1890, in Monograph I, “Lake Bonneville,” by G. K.
Gilbert; gage heights September, 1875, to December, 1891, in the Thirteenth
Annual Report of the Director, Part III; gage heights September 14, 1875, to
December 15, 1899, in Water-Supply Paper 38; gage heights March 9 to July 21,
1904, in Water-Supply Paper 133; since October 1, 1912, gage heights have been
published in water-supply papers. Chart showing variation in level of Great
Salt Lake and monthly and annual precipitation in Great Salt Lake basin from
1850 to 1913 compiled from chart in office of chief engineer of Oregon Short Line
Railroad, Salt Lake City, Utah, published by United States Geological Survey
in Water-Supply Paper 330.

Gages.—Midlake gage read August 15, 1902, to September 30, 1920; Saltair gage
July 1, 1903, to September 30, 1920. The first gage was installed at Blackrock in
September, 1875, and was used until October, 1877. A gage at Farmington was
used from November, 1877, to November, 1879, and one at Lake Shore from
November, 1879, to September, 1881. Gages at Garfield Landing were used
April, 1881, to December, 1899. In 1916 E. C. LaRue, hydraulic engineer,
United States Geological Survey, installed a gage at Lake Point, and by means of
comparative readings for one month determined the relation between this gage’
and the gages at Saltair and Midlake. The elevation of the zero of the gage at
Lake Point was determined from United States Geological Survey bench marks,
the elevations of which had been adjusted in 1912 by the United States Coast
and Geodetic Survey from precise leveling. From the Lake point gage and the
table of elevations given by G. K. Gilbert in Monograph I, Mr. LaRue determined
the elevations above mean sea level of the zeros of the various gages to be as

* follows:

BlaCKTOCK. . ot ceeieineeiecenaaecncoiccsranasasasseascsscssnacsssesnscnsnanannsn 4,208.30
Farminglon. . .cuueeurieiemeieareeaienriaaneecruacsancssasncancansoncoasnas ceeaen 4,206. 80
LaKe SBOTCa . ieiriiiireetemaaerietaueecrrcsaceansssnsoarsccsnrosasosranannnee 4,203.00
Garfield Landing (U. 8. G. 8.) .« e iuiiuiiiiiiiiiieaiieaeieiaiecreacennarcanss 4,198.40
Garfield (Marcus E. Jones)...oeaenenn.n e mreatantecsasctecaseenaseanneaancnansse 4,198, 40
B 10N PPN 4,198.01
151125 | PR, 4,196.77

EXTREMES OF STAGE.—Maximum stage recorded during year ending September 30,
1919, 5.9 feet (Saltair datum) May 15, 4.75 feet (Midlake datum) May 1. Mini-
mum stage, 3.9 feet (Saltair datum) and 2.75 feet (Midlake datum) September 15.

Maximum stage recorded during year ending September 30, 1920, 5.3 feet
(Saltair datum) June 15, and 4.17 feet (Midlake datum) June 1 and 15. Minimum
stage, 3.8 feet (Saltair datum) October 15 to December 1, and 2.58 feet (Midlake
datum) October 1.

1850-1920: Maximum stage recorded, 13.3 feet (Midlake datum) July 12, 1877.
Estimated maximum stage, 14.5 feet (Midlake datum) oceurred in 1868 (data
furnished by Marcus E. Jones, Salt Lake City). Minimum stage, minus 2.3
feet (Midlake datum) in 1902.

CooreraTION.—Readings on the Midlake gage are furnished by the Southern Pacific
Co.; readings on the Saltair gage by the United States Weather Bureau.
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Gage height, in feet, of Great Salt Lake, Utah, for the years ending Sept. 30,1919 and 1920.

October. November. { Decemter. January. February. Mareh.
Day.
Salt- | Mid- | Salt- | Mid- | Salt- | Mid- | Salt- | Mid- | Salt- | Mid- | Salt- | Mid-
air. | lake. | air. |lake. | air. |lake. | air. | lake. | air. |lake. | air. | lake.
1918-19.
.............. 521 3.92 50! 4.00 511 4.00 53{ 4.08 5.4 4.08 5.6 4.25
) £ T 5.0 3.96 511 3.92 5.2 4.00 5.3 | 4.08 54| 417 5.7 4,42
April. May. June. July. August. September.
Day.
Salt- | Mid- | Salt- | Mid- | Salt- | Mid- | Salt- | Mid- | Salt- | Mid- | Salt- | Mid-
air. | lake. | air. |lake. | air. | lake. | air. | lake. | air. | lake. | air. | lake.
1919.
) 5.8 1 4.58 5.8 4.75 57| 4.5 51 4.08 4.6 3.58 4.2 3.00
B 7 T 5.8 4.67 5.9 4.67 57 4.33 49| 3.8 44| 3.25 3.9 2.75
October. November. December. January. February. March,
Day.
Salt- | Mid- | Salt~- | Mid- | Salt- | Mid- | Salt- | Mid- | Salt- | Mid- | Salt- | Mid-
air. | lake. | air. | lake. | air. | lake. | air. |lake. | air. |lake. | air. | lake.
1919-20.
) . 3.9 | 2.58 3.8 2.67 3.8( 2.75 3.9 2.7 4.0 2.92 4.3 3.17
) & TN 3.8 2.67 3.8 2.67 3.9 2.8 4.0 2.83 4.2 3.00 4.3 3.33
April. May. June. July. August. September.
Day.
Salt- | Mid- | Salt- | Mid- | Salt- | Mid- | Salt- | Mid- | Salt- | Mid- | Salt- | Mid-
air. | lake. | air. !lake. | air. |lake. | air. | lake. | air. |lake. | air. | lake,
1920.
) SOOI 4.5 3.50 48| 3.83 51 4.17 50 3.92 4.6 | 3.42 4.2 3.08
P & P, 4.7 3.67 5.0 4.00 531 4.17 5.0 3.67 4.3 3.18 4.0 2.92

BEAR RIVER BASIN.
BEAR RIVER NEAR EVANSTON, WYO.

LocartioNn.—In sec. 1, T. 15 N., R. 121 W., 300 feet above highway bridge and 3}
miles northwest of Evanston, Uinta County. Nearest tributary, a small stream
entering from southwest half a mile above.

DRAINAGE AREA.—645 square miles (measured on topographic map and on map
issued by United States Geological Survey; scale, 1: 500,000).

Recorps AvarLaBLE.—October 26, 1913, to September 30, 1920.

Gaae.—Chain on left bank, 300 feet above bridge; read by Mrs. Alex Morrow.

DiscHARGE MEASUREMENTS.—Made from cable just below gage or by wading.

CHANNEL AND cONTROL.—Bed composed of coarse gravel. Control at riffie a short
distance below gage; slightly shifting. Banks subject to overflow at stage of
about 5 feet.

ExTrREMES OF DISCHARGE.—Maximum stage recorded during year ending Septembet
30, 1919, 4.57 feet at 6 p. m. May 29 (discharge, 1,430 second-feet); minimum
stage, 0.49 foot at 8.15 a. m. August 26 (discharge, 0. 1 second-foot).

Maximum stage recorded during year ending September 30, 1920, 6.1 feet at
7 p. m. May 25 (discharge, 2,620 second-feet); minimum stage, 1.16 feet on Sep-
tember 21 and 22 (discharge, 35 second-feet).

1914-1920: Maximum stage occurred in 1920; minimum discharge in 1919.
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Ice.—Stage-discharge relation seriously affected by ice; gage readings discontinued
during winter.

Diverstons.—Prior to July 1, 1921, adjudicated diversions of 381 second-feet from
Bear River above station and 390 second-feet below. 4

ReeULATION.—Diurnal fluctuation during spring caused by alternate melting and
freezing of mountain snow. No artificial regulation.

Accuracy.—Stage-discharge relation slightly shifting. Rating curve used October
1, 1918, to May 31, 1919, and March 21 to September 30, 1920, well defined above
15 second-feet; curve used June 1 to November 28, 1919, well defined above 20
second-feet. Gage read to hundredths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table. Records good except for
periods when discharge was below 15 second-feet, for which they are fair.

Discharge measurements of Bear River near Evanston, Wyo., during the years ending
Sept. 30, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || DP3te- Made by— height. | charge.
1919. Feet. | Sec.ft. 1920. . Feet Sec.- ft.
Apr. 29 I B S el 2.36 322 May 14 | J. B. Spiegel.. 4.26 1,230
Sept. 5 ges.. .98 22.1 || Sept. 29 | P. V. Hodges 1.32 60
Daily discharge, in second-feet, of Bear River near Evanston, Wyo., for the years ending
Sept. 30, 1919 and 1920.
Day. Oct. Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.
23 T4 ... 365 3e5 995 56 2.0 2.8
24 (1 PO 348 440 940 34 2.4 3.8
24 68 [coeeann. 314 460 890 14 5.0 8.4
26 67 [....... 266 502 640 9.8 6.6 13
24 67 feecnnan. 266 548 481 8.4 5.8 21
........ 570 481 6.6 5.0 22
........ 525 502 |~ 5.4 5.0 21
........ 525 502 3.4 3.4 18
........ 502 502 3.4 4.2 17
........ 480 524 3.8 4.2 16
460 524 3.4 3.4 13
440 524 3.4 3.4 10
440 524 3.0 2.8 9.8
615 502 3.0 2.8 11
710 440 2.6 2.6 11
760 420 2.6 2.4 9.8
760 345 20| « L6 9.8
810 328 1.6 1.2 11
915 277 1.4 1.2 13
970 246 1.2 .9 13
........ 1,020 217 1.2 W7 13
........ 1,080 195 1.2 .6 11
........ 1,140 | 185 1.2 4 10
................ 1,140 149 1.2 .4 9.8
URRONN RN 1,020 132 9 -2 9.1
1,080 108 .9 .1 8.4
1,020 74 '8 3 9.1
1,200 69 .8 .8 11
1,380 66 1.0 1.2 13
1,260 61 1.2 1.8 23
1,080 |........ Lel  26l......
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Daily discharge, in second-feet, of Bear River near Evanston, Wyo., for the years ending
Sept. 30, 1919 and 1920—Continued.

Day. *| oOct. | Nov. | Mar. Apr. | May. | June. | July. E Aug. | Sept.
41 108 67| 1,320 2,170 502 60 €0
55 110 68| 1,320 | 1,720 480 57 56
69 112 70 | 1,080 { 1,580 400 59| 54
81 113 72| 1,320 | 1,380 382 64 51
91 110 74| 1,450 ) 1,380 330 68 48

L
86 106 771 1,140 | 1,450 2081 70 47
84 162 92| 1,320 | 1,580 266 62 48
84 102 130 f 1,580} 1,720 208 57 50
81 98 208 | 1,450 | 1,720 208 57 54
82 95 942 | 1,450 | 1,650 180 57
77 95 760 | 1,320 | 1,580 152 54 47
72 91 735 | 1,200 | 1,380 144 56 43
67 88 785 | 1,140 | 1,450 121 57 33
67 84 9421 1,200 | 1,320 100 57 36
67 81 760 | 1,200 | 1,200 92 54 36
79 82 638 | 1,260 | 1,140 92 51 39
82 86 440 | 1,200 | 1,020 88 50 40
84 89 314 | 1,520 915 88 48 41
84 95 314 [ 1,720 860 84 43 43
81 100 314 1,860 860 84 44 39
81 102 51 251 | 2,170 860 77 46 35
77 104 51 251 ( 2,340 860 60 50 35"
77 108 54 251 , 2,520 860 59 51 38
74 108 57 222 2,340 860 74 51 41
76 102 59 222 | 2,340 760 83 48 48
82 08 62 266 | 2,430 660 84 50 53
84 98 65 330 | 2,170 660 75 59 56
88 93 67 420 | 2,250 660 70 70 54
89 90 68 970 | 2,430 660 64 68 54
93 90 72| 1,260 | 2,430 660 60 67 54
102 |........ 72 Jeeunn... 2,340 |...._... €0 64 [ ... ...

Nore.—Stage-discharge relation affected by ice Nov. 19-23, 1919; discharge estimated from temperature
and gage-height records and observer's notes,

Monthly discharge of Bear River near Evanston, Wyo., for the years ending Sept. 30, 1919

and 1920.
Discharge in second-feet. R T
un-off in
Month. acre-feet.
Maximum. | Minimum. | Mean,
1918-19.
86 23 61.0 3,750
ek 64 70.3 3,210
382 348 365 3,620
440 128 262 15,600
1,380 365 781 48,000
995 61 395 23, 500
56 .8 5.84 359
6.6 .1 2.42 149
23 2.8 12.4 738
L0710 o7 R 102 41 78.6 4,830
November . . 113 81 98.0 5,830
March21-31. 72 51 61.6 1,340
April.... . 1,260 67 411 24, 500
ay. 2,520 1,080 | 1,700 105, 000
June. . [ 2170 660 | 1,190 0, 800
July... 502 59 163 10, 000
August 70 43 56.3 , 460
] 01753 1110 N 60 35 46.5 2,770
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BEAR RIVER AT HARER, IDAHO.

Locarion.—In SE. § sec. 22, T. 14 8., R. 45 E., three-fourths mile north of Harer
siding on Oregon Short Line Railroad, 7 miles by road above Dingle, and 14 miles
goutheast of Montpelier, Bear Lake County.

DrAamNAGE AREA.—2,780 square miles (determined by Utah Power & Light Co.).

RECORDS AVAILABLE.—June 21, 1913, to September 30, 1916, and January 1, 1919, to
September 30, 1920.

Gage.—Stevens water-stage recorder on right bank; installed August 24, 1914. Gage
inspected by employees of Utah Power & Light Co. Inclined staff on right bank
about 1,500 feet downstream used prior to August 24, 1914; control different from
that of present gage.

DiscHARGE MEASUREMENTS.—Made by wading or from cable just below the gage.

CHANNEL AND CONTROL.—Bed of clean hard material, banks ate overflowed at
extremely high stages. Control practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 5.90 feet at 11.50 p. m, March 29 (discharge, 1,370
second-feet); minimum stage, 2.61 feet at 6.25 a. m. September 1 (discharge,
81 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 10.51 feet June 2 (discharge, 3,860 second-feet); minimum stage, 2.90
feet from midnight to 11 a. m. October 1 (discharge, 141 second-feet).

1913-1916; 1919-20: Maximum stage recorded, that of June 2, 1920; mini-
mum stage, that of September 1, 1919,

Ice.-——Stage-discharge relation seriously affected by ice. Discharge determined from

_ current-meter measurements and from charts of water-stage recorder.

Diversions.—No large diversion above the station.

ReauraTioN.—None. . . .

Accuracy.—Stage-discharge relation permanent, except as affected by ice. Rating
curve well defined between 80 and 2,600 second-feet. Operation of water-stage
recorder satisfactory. Daily discharge ascertained by applying to rating table
mean daily gage height obtained by inspection of recorder graph; discharge for
periods of ice effect determined by applying to rating table gage height corrected
for ice effect by means of current-meter measurements and study of temperature
records. Records good.

CoqreraTioN.—Gage-height record and most of discharge measurements furnished by
Utah Power & Light Co.

102695—23—wsp 510——2
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Discharge measuremenis of Bear River at Harer, Idaho, during the years ending Sept.
30, 1919 and 1920.

- Gage | Dis- Gage | Dis-
Date. Made by- height. | charge. Date. Made by— height. | charge,
1919. Feet. | Sec-ft. 1919. Sec.ft.
Jan. 3 a3.42| 174 Oct. 18 201
9 a3 4 163 30 236
a3.58 182 Nov. 8 278
@ 3,64 188 25 208
Feb. a3.64 204 Dec. 9 185 4
a 3.64 187 30 159 |
Mar. a3.56 207 [ ]
20 a 3.56 265 1920. ¥
Apr. 4.45| 689 Jan. 19 [..... s L O, a3.74 | 180
3.94 488 Feb. 26 |..... do.. .| ¢3.84 248
d: 4.20 590 Mar. 11 ..... do.. .{ ¢3.91 27
May 8| Karl Gilgen.... 4.56 803 22 |..... do.. .| a4.24 443
13 | Hewel and Gilgen. . 4.55 776 Apr. 1]..... do.. . a4.12 488
24 | Xarl Gilgen.... 4.15 595 19 |..... do. .l 5.96 | 1,460
4.46 748 24 |..... do. . 4.74 851
June 473 876 | May 5{..... do. 6.04 ( 1,470
3.48 304 12 {..... do. 7.23 | 2,020
3.17 210 20 i..... do. .| 9.28) 3,070
3.17 208 28 |..... do. .| 10.24 [63,900
July 2.73 107 June 3 | L. L. Bryan. | 10.45 83,770
2.68 92.6 3 [-Karl Gilgen. .| 10.48 (63,920
2.69 92.0 14 |..... do.... . 8.39 | 2,640
284 125 24 |..... .| 5961 1,410
Aug 2.82| 121 25 .| 5.68 | 1,300
2.68 98.8 || July 8 429 622
Kief and Tappan. 2.68 92.6 15 .| 4.18 580
25 | Karl Gilgen. ... 2.66 91.2 19 . 4.06 536
Sept. 2 2.66 94.8 21 3.96 | 481
8 2.72 106 22 3.95 483
13 2.69 98.7 31 . 373 3%
16 1 2.74 103 Aug. 9 .| 3.58| 332
22 | Karl Gilgen.. 2.73 104 4 - 8.52 316
26 do..... 2.78 119 Sept. 2 d 3.41 265
Oct. 3. do... 3.08 197 15| L. L. Bryan...........| 8.38 273
13..... L U T 3.06 184

a Stage-discharge relation affected by ice.
b Left bank overflowed considerably; right bank slightly.

. NorE.—Gilgen, Stoner, and Thorum, employees of Utah Power & Light Co.; Tappan, water commis-
sioner for Bear River.

Daily discharge, in second-feet, of Bear River at Harer, Idaho, for the years ending
Sept. 30, 1919 and 1920.

Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
174 1,080 845 776 149 127 81
174 1,080 822 891 133 131 90
174 1,030 | 799! 1,010 125 136 93

960 776 | 1,010 118 131 103
197 914 753 868 118 131 108
168

845 753 730 114 131 101
196 776 753 661 110 136 101
707 753 615 103 127 101

163 684 753 570 101 125
638 799 527 101 122 97
207 615 799 490 99 129 95
570 799 490 97 122 95
570 753 453 97 120 97
172 204 548 707 445 97 112 93
236 498 684 413 97 105 97
486 684 386 95 101 108
196 486 661 359 93 103
481 615 333 95 93 103
490 592 306 95 93 103
527 592 303 95 95 99
570 592 292 95 95 101
592 592 278 108 95 103
615 592 275 108 92 108
684 570 263 136 92 110
730 570 247 140 92 112
799 570 232 140 9% 114
845 661 210 133 92 125
914 730 193 131 93 131
937 707 176 129 38 127
914 730 158 127 86 136
........ 776 |eennenn. 122 8 |eeeinnen
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Daily discharge, in second-feet, of Bear River at Hurer, Idaho, for the years ending
Sept. 30, 1919 and 1920—Continued.

Day. Oct. | Nov. | Dec, | Jan, | Feb. { Mar. Ar M June. | July. | Aug. | Sept.
1919-20.
144 394 967 | 3,860 944 394 279
146 | 378 407 | 1,130°] 3,860 | "826 | - 300 281
180 355 205 1,250 | 3,860 779 390 284
206 | 3401} 216 1,340 | 3,710 | 756 | 382 287
190 318 527 | 1,440 | 3,570 708 370 290
166 255
185 301 548 | 1,580 | 3,440 685 359 293
185 288 527 | 1,630 | 3,370 662 347 296
182 263 615 | 1,680 | 3,300 638 343
182 251 708 | 1,730 | 3,240 615 340
182 228 967 | 1,820 | 3,010 615 336 307
180 | 240 1,250 | 1,970 | 2,850 | 592 | 333 311
1 245 1,390 | 2,020 | 2,700 | 592 | 333 301
185 255 1,340 | 2,060 | 2,650 592 333 291
188 265 228 1,300 | 2,210 | 2,600 592 322 281
196 | 275 . 1,300 | 2,350 | 2,500 | 592 311 272
4 311
201 285 187 1,300 | 2,450 | 2,500 592 301 272
201 | 295 1,390 | 2,550 | 2,500.| 592 | 201
201 | 305 1,440 | 2,700 | 2,400 | 592 | 288 266
204 | 315 1,440 | 2,900 | 2,240 | 548 | 201 269
201 | 288 1,340 | 3,060 | 2,070 | 527 | 285 266
204 | 288 1,110 | 3,120 { 1,900 | 494 | 281 272
209 1, 3,240 | 1,730 | 490 | 272 260
206 945 | 3,370 | 1,560 | 481 | 269 278
206 850 | 3,440 | 1,300 | 473 | 266 201
226 285 826 | 3,500 | 1,340 473 268 285
85|} 25| 460
231 802 | 3,500 | 1,250 481 269 291
234 779 | 3,640 | 1,110 469 271 304
- 236 802 | 3,640 | 1,060 457 272 294
238 227 162 826 | 3,710 | 1,040 413 274 288
2000 U [eeee--- 850 | 3, 1,010 402 275 285
35 ... P Lo 3,860 [-...... | 34| 2l

Nore.—Discharge estimated because of ice Jan. 1 to Mar. 22, 1919, and Nov. 22, 1919, to Apr. 4, 1920.
Braced figures show mean discharge for periods indicated. Discharge inte olated May 6, 7, Oct. 27-29
and Nov. 13-18, 1919; Apr. 23, June 19-23, Aug. 25-Sept. 1, Sept. 3-10 and 12-14, 1920.

Monthly discharge of Bear River at Harer, Idaho, for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
Run-off in
Month. : acre-feet.
Maximum, Minimum.| Mean.

1919.
LED 1 D) o OIS AP PO 176
February.. .
March...

ii.&pnl..

Podmd
5=

B8
ggess

=1=1-]
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BEAR RIVER AT ALEXANDER, IDAHO.

LocarioNn.—In NW. 1 sec. 18, T. 9 S., R. 41 E., half a mile upstream from post office
at Alexander, Caribou County, 6 miles above plant of Utah Power & Light Co.
near Grace, 4 miles above intake of Last Chance canal, and 30 miles below con-
fluence of Bear Lake outlet and Bear River.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 27, 1911, to September 30, 1916, and April 17, 1919, to
September 30, 1920.

GaAGE.—Stevens water-stage recorder on right bank installed September 15, 1914;
inspected by employees of Utah Power & Light Co. March 27 to November 14,
1911, an inclined staff located on right bank 1,000 feet upstream was used;
November 15, 1911, to September 14, 1914, an inclined and vertical staff at the
present gite. Present gage at same datum as staﬁ gage used November 15, 1911,
to September 14, 1914.

DisCHARGE MEASUREMENTS.—Made from cable about 400 feet above gage during open
channel period; and from a cable at Steamboat Springs about 3 miles above Alex-
ander during period when river is frozen over.

CHANNEL AND CONTROL.—Bed composed of gravel and sand. One channel at all
stages. Control practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 6.92 feet from 5 p.m. July 20 to 1 p. m. July 21 (dis-
charge, 1,280 second-feet); minimum stage, 5.51 feet at noon May 15 (discharge,
406 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 15.95 feet at 11 a. m. December 11, during period of ice effect; maxi-
mum discharge 1,520 second-feet at 2 p. m. May 24. Minimum discharge oc-
curred during period of ice effect and was somewhat less than 381 second-feet, the
quantity measured December 16.

1911-1916; 1919-20: Maximum stage recorded December 11,1919; maximum
discharge a,t gage height 9.5 feet May 25-28, 1914 (discharge, 3,940 second-feet),
minimum stage, 4.96 feet at 7 a. m. November 15, 1915 (discharge, 310 second-
feet).

Ice.—Stage-discharge relation seriously affected by ice during winter.

Diverstons.—Water is diverted above the station for irrigation and for storage for
power development.

REeGULATION .—Water is diverted from Bear River to North or Mud Lake during the
spring and released for power development during the summer. This water is
returned to Bear River about 30 miles above the station.

Accuracy.—Stage-discharge relation changed slightly during period of ice effect,
1919-20; also affected by ice. Rating curve used April 17 to November 26, 1919,
well defined between 400 and 1,250 second-feet; curve used January 28 to Septem-
ber 30, 1920, well defined between 480 and 1,500 second-feet. Operation of re-
corder satisfactory, except for breaks in record as noted in footnote to table of
daily discharge. Daily discharge ascertained by applying to rating table mean
daily gage height obtained by inspection of recorder graph, and estimating periods

* of no record. Record goods.

CoorERATION.—(Gage-height record and most of discharge measurements furnished

by Utah Power & Light Co.
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Discharge measurements of Bear River at Alexander, Idaho, during the years ending Sept.
30, 1919 and 1920.

Gage Dis- Gage Dis-
Date. Made by— heig%t_ charge. | Date: Madeby— - |pe8% | charge.
1919. Feet. | Sec.ft. || 1920, Feet. | Sec-ft.
Mar. 14 | Karl Gilgen............|........ 782 || Jan. 1?2 Karl Gilgen............ a1.10 906
22 f..... do........ 5,96 715 7o, ... do. 112 880
Apr. 13 | E. G, Thorum.........feee..... 569 10b.....do.. 1,120
17 |..... do....... 5.82 625 146 ... do.. 941
25 |..... 0.... 5.92 620 21 {.....do.. 1,020
May 15 | A.G.Hewel 5.52 394 26 1..... 0.. 965
22 | Karl Gilgen 5.78 576 || Feb. 14 |..... do.. 857
31 |..... do.. 6,18 828 19 |.....do 876
June 7| Gilgen and Stoner 6.13 770 22 | B. A. Howell 908
17 | Karl Gilgen..... 6. 21 803 25 | Karl Gilgen............ 5.83 663
24 |.....do..... 6.36 977 | Mar. 1 |...0.doceieciiieninnnnnn, 6. 26 949
28 j.....do..... 6.43 972 5.92 709
28 | A. G. Hewel. 6.43 911 5. 80 652
July 2| C. E. Tappan. 6. 56 1,000 5.61 518
6.73 1,120 5. 67 547
6.62 | 1,130 || Apr. 5.80 627
6.75 1,190 6.41 1,030
6. 76 1,150 6. 66 1,170
6.70 1,180 6,22 84.
7 | Kiefand Tappan. 6.68 1,090 || May 6.10 786
Aug, 2| Karl Gilgen..... 6.64 1,180 6.20 840
9 l..... do..... 6. 61 1,120 6.43 1,020
6.56 | 1,050 6.91 | 1,340
6.50 | 1,020 7.02 | 1,440
6.60 | 1,080 29 |..... 0ceneeennnnnnn 08| 1,510
6. 57 1,070 || June 4 | L. L. Bryan............| 6.54 1,080
6.33 900 5 | Karl Gilgen............ 6.45 1,010
6.28 850 15 ....@0ccicaennee. eesee 6,78 1,220
6.28 857 19 1..... [ Lo T 6, 54 1,0
6.38 9a1 20 | L. L. Bryan...... ————- 6.82 | 1,280
6.43 931 26 ..... d0.ccenrrinnnaionnaef 1.10 1,470
6.42 983 26 | Karl Gilgen............ 7.10 1, 440
6.43 958 || July 6.64 1,110
5,08 698 6.74 1,200
5,681 642 6. 69 1,170
6.16 819 3 1,280
6.06 732 6.74 | 1,190
5. 86 632 8.66 1,180
5.87 610 || Aug. 6.74 | 1,240
5.79 550 6.67| 1,170
a 6,26 742 || Sept. 6.19 880
a6.39 983 1 6.37 990
a 1,63 633
al.32 381
e .92] 1,110
a 92| 1,120

a Stage-discharge relation affected by ice.
b Measurement made at Steamboat Springs, 3 miles upstream frcm station; not referred to regular gage.

NoTE.—Gilgen, Thorum, and Stoner, employees of Utah Power & Light Co.; Tappan, water com-
missioner for Bear River.

Daily discharge, in second-feet, of Bear River at Alexander, Idaho, for the years ending
Sept. 30, 1919 and 1920,

Day. | Apr.|May.|June. July.| Aug. | Sept. Day. Apr.|May.|June.| July. | Aug. | Sept.
1919.
654 | 792 | 1,000 | 1,100 | 1,070 || 16 .. .o |oe. .. 438 | 810 | 1,210 | 1,040 | 1,000
618 | 804 | 1,070 | 1,100 | 1,100 || 17........ 588 | 720 | 810} 1,210 | 1,040 972
576 | 804 1,140 | 1,100 | 1,070 || 18........ 780 | 762 | 1,210 1 1,040 972
804 | 1,180 | 1,070 | 1,040 |} 19........ 618 | 600 | 810 1,180 | 1,070 972
612 | 798 | 1,160 | 1,040 | 1,040 |; 20........ 524 | 516 | 875 |1, 1,000 | 972
570 | 792 | 1,140 | 1,000 972 499 | 875 1,280 972 940
780 | 1,120 | 1,000 | 972 558 | 842 11,240 | 940 | 940
494 | 762 | 1,100 | 1,040 940 600 | 908 | 1,210 | 9040 | 972
482 | 756 | 1,100 | 1,070 908 612 | 940 {1,180 | 1,000 972
494 | 780 | 1,100 | 1,000 | 875 72 | 1,140 | 1,020 | 972
460 | 842 | 1,100 | 1,070 | 842 522 | 972 1,140 | 1,050 | 972
444 | 842 | 1,100 | 1,070 842 499 | 972 | 1,140 | 1,070 972
438 | 810 | 1,140 | 1,040 842 488 | 972 | 1,140 | 1,070 940
422 | 810 | 1,180 | 1,040 [ 810 972 | 1,140 | 1,100 | 940
411 | 810 | 1,180 | 1,040 040 714 1 9721 1,140 | 1,140 875
792 |...... 1,100 | 1,070 {......
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Daily discharge, in second-feet, of Bear River at Alexander, Idaho, for the years ending
Sept. 30, 1919 and 1920—Continued.

Day. O¢t. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
875 830 904 630 730 1,380 | 1,220 904

842 8i1| 873 | 632 1,280 | 1,320 | 1,220 873
786 603 805 761 635 817 1,280 | 1,230 873

7i4 830 700 637 817 {1,130 | 1,230 | 1,160 873

672 600 885 830 605 640 823 | 1,080 | 1,200 | 1,130 904

666 618 836 542 670 848 968 | 1,160 | 1,130 936

624 582 900 842 536 768 873 936 | 1,130 | 1,130 936

618 558 792 774 904 904 | 1,100 | 1,130 | 1,100 904

624 522 743 968 968 936 | 1,270 | 1,160 | 1,130 904

630 737 904 | 1,000 | 1,000 | 1,300 | 1,270 | 1,130 904

648 700 823 904 | 1,060 | 1,230 | 1,370 | 1,060 861

666 1,020 | 799 | 700 | 936 | 1,160 | 1,130 | 1,300 | 1,060 861

714 904 670 | 9681, 1,130 | 1,230 | 1,060 904
780 805 | 700 | 1,160 | 1,200 | 1,230 | 1,200 | 1,060 936
804 ¢ 545 817 | 676 | 1,130 | 1,230 | 1,270 | 1,160 | 1,060 968
780 780 706 1,300 ; 1,270 | 1,230 | 1,060 968
750 550 786 676 |1,000 | 1,340 | 1,250 | 1,270 | 1,100 936

696 792] 670 1,370 | 1,220 | 1,200 | 1,130 936
714 811 640 1,400 | 1,200 | 1,230 | 1,130 936

774 842 548 867 | 1,400 | 1,270 | 1,230 | 1,160 904

786 570 990 836 564 786 | 1,400 1,270 | 1,160 904

738 582 823 640 712 | 1,400 1,270 | 1,130 904

720 | 630 805 | 634 | 676 1,400 (11,330 | 1,230 | 1,100 904
702 | 654 682 | 570 | 652 1,480 1,200 | 1,100 | 1,000
666 | 648 652 | 548 1,440 1,160 | 1,100 | 1,000
618 582 {1,040 718 576 1,300 | 1,400 | 1,200 | 1,100 004
606 780 | 570 |} 750 | L:200 | 1,300 | 1,200 | 1130 823

X 720 1,030 | 861 | 564 1,300 | 1,230 | 1,200 | 1,160 774
Al 603 936 | 854 | 578 1,440 | 1,300 | 1,200 | 1,100 737
. 904 | ... 593 1osp | 1,40 [ 1,210 | 1,100 | 725
....... 860 |.......| 628 |.......f" 15210 1,100 ... .

NoTE.—Discharge, Nov. 27, 1919, to Jan. 27, 1920, estimated because of ice effect, by means of graphic
method for determining effective gage heights. Discharge estimated because of no record for following
})enods: Oct. 28 to Nov. 4, Nov. 10-20, 1919; Apr. 16-19, Apr. 25 to May 2, May 30 to June 3, and June 21-25,

920. DischarJge interpolated July 5-7, Aug. 25, 26, and Sept. 24-26, 1919; Mar. 29, Apr. 1-4, June 17, 18,
July 1-3, and July 30 to Aug. 2, 1920. Braced figures indicate mean discharge for periods indicated.

Monihly discharge of Bear River at Alexander, Idaho, for the years ending Sept. 30, 1919
and 1920.

Discharge in second-feet.
Run-off in
- . acre-feet.
Maximum. | Minimum. | Mean,

Month,

42,900

59,200

75,600
53,400
670,000
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BEAR RIVER NEAR WESTON, IDAHO.

LocatioN.—In SE. } sec. 17, T. 16 8., R. 39 E., at Weston-Fairview highway

bridge, 2 or 3 miles north of Idaho-Utah State boundary and 3 miles east of
. Weston, Franklin County.

DraINAGE AREA.—Not measured.

Recorps AvamwaBrLE.—October 21, 1919, to September 30, 1920. Records at this
station are comparable with those obtained at the old gaging station near Preston,
Idaho, where records are available from October 11, 1889, to January 15, 1917.

Gaee.—Stevens continuous water-stage recorder on left bank; inspected by Mrs. M.
Rasmussen.

DiscHARGE MEASUREMENTS.—Made from highway bridge immediately below gage.

CHANNEL AND coNTROL.—Bed composed of gravel and earth, Banks fairly high and
covered with brush for the most part; one channel at all stages. Low-water
control is a fairly well defined gravel riffle about 200 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, from water-
stage recorder, 7.50 feet at 7 p. m. May 26 (discharge, about 3,540 second-feet);
minimum stage, 1.28 feet at 5 p. m. November 15 (discharge, about 174 second-
feet).

Ice.—Stage-discharge relation seriously affected at times by ice.

Diversions.—Numerous ditches divert for irrigation above the station. Last Chance
canal, which diverts about 4 miles below the Alexander station, carried 270
second-feet May 23, 1911 (measured by engineer of Telluride Power Co.). West
Cache canal, which heads several miles above the station, carried 26 second-feet
July 24, 1911, and 3 second-feet August 5, 1911. Water diverted by Utah Power
& Light Co. about 6 miles below the Alexander station is used for power develop-
ment and returned to the river above this gaging station.

REecuLaTiON.—Considerable diurnal fluctuation is caused by operation of power
plants above the station and by release of water from Oneida reservoir about
25 miles above, which receives water from Mud or North Lake about 160
miles above the station.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined. Operation of water-stage recorder satisfactory, except during part
of December and January during ice period and as noted in footnote to table of
daily discharge. Daily discharge during open-channel period ascertained by
applying to rating table the mean daily gage height determined by inspecting
recorder graph or by averaging the mean gage height obtained for equal portions
of a day. Records good, except during winter and for other periods when esti-
mates are made because of lack of gage heights, for which they are poor.

«'0OPERATION.—Gage-height record and numerous discharge measurements furnished
by Utah Power & Light Co.

Discharge measurements of Bear River near Weston, Idaho, during the period Sept. 27,
1919, to Sept. 30, 1920.

Gage Dis- e | Dis-

. Date. Made by— hotght. | charge. || D8te- Made by— heiz%xt. charge.
1919. Feet. | Sec.ft. 1920. Feet. | Secft.
Sept. 27 | R. P. Flagela__........ 2.48 609 || Mar. 4 &c) 1,250
Oct. 2| B.A. Howell........... 2.72 722 || Apr. 14 .73 1,750
2 2.76 828 || May 14 5.78 2,280
23 2.36 540 26 6.48 | 2,830
Dec. 2..... [ () N, 2.48 618 || June 5 3.62 1,060
. 5 3.08 801
1920 17 4.02| 1,350
Jan. 18 | B. A. Howell 986 || July 20 2.98 868
20 | R. P. Flagel 810 || Aug. 2 2.18 516
Feb. 1| B. A. Howell 682 3 2.22 561
20 |..... do........ 432 25 2.43 577
23 | R. P. Flagel. 1,070 || Sept. 17 1.98 401

a Employes of Utah Power & Light Co. ¢ Stage increased 0.94 foot during measurement.
b Btage discharge relation affected by ice.
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Daily discharge, in second-feet, of Bear River near Weston, Idaho, for the year ending
Sept. 30, 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
020 1,050 | 1,660 | 2,270 | 1,050 | 589 | 1,150
150 |11,100 | 909 | 1,660 | 2,040 | 856 | 532 | 1,320
150 999 | 1,710 | 1,760 507 | 975
120 [ 1,050 | 856 | 1,550 | 1,870 | 1,070 | 548
999 | 1,270 | 548 | 1,660 | 1,660 | 1,050 | 652
120 | 1,550 | 763 1,710 1,660 | 740 | 763 |f %60
100 | 1,710 | 718 | 1,820 | 1,870 | 1,150 | 631
903 | 1,320 | 550 | 1,610 | 1,930 | 1,220 | 585
150 | 880 | 1,120 | 1660 | 1,450 | 1,400 | 696 | 951
270 | 631 | 1,350 | 1,980 | 1,270 | ‘927 | 880 | 1,220
20| 519 2,000 | 1,270 | 718 82| 1,450
220 | 589 1,980 | 1,660 | 696 | 999 | 1,250
050 2210 | 1,760 | 1 832 | 1,150

2,440 | 10350 | 1,300 | 880 5
770 |kt 550 | 2380 | 1)300 | 1,250 | 832 | 951
980 2,380 | 1,350 | 1, 93| 880
2,780 | 1,400 | ‘951 | 1,270 | 927
800 951 2850 | 17350 | 903 | '696| 652
999 | 2,850 | 1450 | 1,070 | 786 696
003 | 951 11,760 | 2,510 | 1,350 | 1,300 | 763 | 809
1,200 | 1,020 | 975 | 1,610 78| 78| 788! 1,020
1,170 1,120 80| 7| 81| 1,120

1,020 11,100 999 | 856 788 1,
1,120 2,550 | 1,200 | 809 | 1,100 | 740
1,610 | 1,350 1120 610 | 1,220 499
1,380 | 1,250 ({1100 880 | e31| 975! 398
1 1170 2,580 [ 1,170 | 809 | 786 | 548
909 2,270 | 1,550 | 832 1,200
903 1,080 | 10610 | 698 | 475| 1,220

1,050 | 1,070 | 20320 | 1)450 | 903 | 903

856 |..2....| 2,510 |..0.... 718 | 880 |.......

NorE.—Discharge estimated because of ice, Nov. 27 to Dec. 1 and Dec. 9, 1919, to Jan. 26, 1920; estimated
on account of poor or missing gage record, Feb. 14-19, Mar. 1-3, 13-17, 22-24, Apr. 8, 11-19, 23-29, May 21-28,
Sept. 4-8; interpolatéd Feb. 26. Braced figures indicate mean discharge for periods indicated.

Monthly discharge of Bear River near Weston. Idaho, for the year ending Sept. 30, 1920.

Discharge in second-feet.
Run-off in
acre-feet.

Month.
Maximum, | Minimum. l Mean.

October 21-31 1,270 652 ! 873 19, %

November. 1,400 63,
December, . 65, 800
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BEAR RIVER NEAR COLLINSTORN, UTAH.

Locatron.—In W. § sec. 34, T. 13 N., R. 2 W., a quarter of a mile below power plant
of Utah Power & Light Co., at railroad siding called Wheelon, 4 miles north of
Collinston, Box Elder County. Little Malad River enters 20 miles below station.

Dramwage AREA.—6,000 square miles (measured on topographic and U. S. Forest
Service maps).

REecorDs avamwasrE.—July 1, 1889, to September 30, 1920.

Gage.—Friez 8-day water-stage recorder on left bank installed November 17, 1919.
Gurley 8-day water-stage recorder at same site February 26, 1914, to November
17, 1919. Recorders inspected by H. G. Stone during 1919, and G. F. Taylor
during 1920. Also inside hook and outside inclined staff gages.

DiscrarGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND coNTrROL.—Bed composed of gravel and sand. Left bank high and
covered with willows; not subject to overflow. Right bank fairly high and
covered with willows; may be overflowed by exceptionally high floods. Con-
trol not well defined.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30,
1919, from water-stage recorder, 3.90 feet at 4 p. m. April 1 (discharge, 3,840
second-feet); minimum stage, 0.54 foot on outside gage, July 2-4 (discharge, 62
second-feet).

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 5.54 feet at 4 p. m. May 25 (discharge, 6,510 second-feet); minimum
stage, 0.42 foot at midnight August 5 (discharge practically zero).

1889-1920: Maximum stage recorded, 7.7 feet June 7-10,.1909 (discharge,
11,600 second-feet); minimum stage occurred in 1920,

Ice.—Stage-discharge relation seldom affected by ice.

Drversions.—West Side and Hammond canals divert water on both sides of Bear
River about 2 miles above station; water can be used from either or both of these
canals to supply the Wheelon power plant; water passing the Wheelon pen-
stocks is used for irrigation or can be returned to the river. There are several
large power plants farther upstream and considerable water is also diverted for
irrigation.

ReeuraTioN.—Flow at station is affected to some extent by operation of power plants
and storage and release of water from Bear Lake reservoir.

Accuracy.—Stage-discharge relation permanent; affected by ice December 12-19,
21, 25, and 28-30, 1919, and January 2-3, and 8-15,1920. During 1919, outside
gagerated independently below 2.10feet. Rating curves well defined throughout.
Operation of water-stage recorder satisfactory except for October 12-14, and
December 10, 1918, January 4, 9, 10, 12-14, October 27, 30, and November 8,
1919, and August 8, 9, 1920, when clock was not running; and June 7 to Sep-
tember 9, 1919, when stage was too low for operation of recorder. June 7 o Sep-
tember 1, 1919, outside gage was read once a day to hundredths. September
2-9, 1919, inside hook gage was read once a day to hundredths. Daily discharge
ascertained by applying to rating table the daily mean gage height determined
from recorder graph. Discharge interpolated for days when recorder clock was
stopped. For period June 7 to September 9, 1919, discharge determined by
applying daily gage height to rating table. Records excellent

CoorerAaTION.—Gage-height record and 22 discharge ‘measurements furnished by
Utah Power & Light Co.
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Discharge measurements of Bear River near Collinston, Utah, during the years ending
Sept. 30, 1919 and 1920.

Gage height.
- Dis-
Date. Made by—
Inside | Outside | CRrge.
gage. gage.
1918. - Feet. Sec.ft

L. C. Monson. ...
R. P. Flagel a.

aEngineer for Utah Power & Light Co.

b Stage-dischargerelation affected by ice.

D aily discharge, in second-feet, of Beur River near Collinston, Utah, for the years ending
Sept. 30, 1919 and 1920.
Day. Cet. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. !Aug. Sept.
1918-19.
1,240 | 2,000 | 2,020 | 1,480 | 1,480 | 3,460 | 2,900 1 1,520 | 85 | 92| 240
1,240 | 1,880 | 1,560 | 1,620 | 1,520 | 3,700 | 2,880 | 1,450 | 62 | 357 | 436
1,420 | 1,950 | 1,240 | 1,680 | 1,630 | 3,760 | 2,710 | 1)280 | 62 | 267 | 527
1,740 | 1,950 | 15180 | 1,880 | 2,180 | 3,420 | 2,600 (1,200 | 62| 219| =12
1,740 | 1,950 | 1,120 | 1,810 | 1,950 | 3,220 | 2,350 { 1,120 | 65| 170 860
bbags e bee o pin 2ae) w0 8 )
5 0 0
1,680 | 1,810 | 1,050 | 1,810 | 1,600 | 2)500 | 1,910 | 770 | 68| 375| g0
1,420 | 1,880 | 1)840 | 1)680 | 1,560 | 2.160 | 1,720 | 770 | 130 | 240 | 910
1,360 | 1,810 | 1,730 | 1,550 | 1,370 | 2,210 [ 1,600 | 330 | 84| 240 | 880
1,120 | 1,740 | 1,620 | 1,880 | 1,710 | 2,090 { 1,590 | 750 | 88| 206 880
1,070 | 1,810 | 1,640 | 2,160 | 1,730 | 2,450 [ 1,420 | 420| 92| 80| 841
1,480 | 1,680 | 1,650 | 2,000 | 1,620 | 2,270 | 1,580 | 34%| 120| 88| 860
1,620 | 1,740 | 1,660 | 1,950 | 1,800 | 1,980 | 1,520 | 330 | 145| 285 | 880
1,740 | 1,950 | 1,680 | 1,740 | 2,000 | 1,850 | 1,160 | 170 | 125 | 240| 880
1,740 | 1,880 | 1,680 | 1,680 | 1,980 | 1,850 | 1,400 | 170| 100! 160| 711
1,810 | 1,880 | 1,620 | 1,550 | 1,710 | 1,890 | 1)580 | 160 120 145| 590
T80 | 180 | 1020 | 1530 | 680 | 2020 | Loo| 31| 00| S| 72
1,810 (1,880 | 1,480 | 1,620 | 2,780 | 2,120 | 'S4l | 100 240 | 267 527
1,740 | 1,740 | 1,550 | 1,680 | 3,020 | 2,330 | 1,000 | 88| 184| 1357 527
palug i i o pge 1) B ) ) =
8 ? 2
2,300 | 1,550 | 1,620 | 1,500 | 3,190 | 2,680 | 1,070 { 77| 267{ 474 590
1,680 | 1,620 | 1,740 | 1)650 | 3,300 | 2,880 | 1,160 | 88| 120| 254| <500
1,420 | 1,420 | 1,740 | 1,650 | 3,050 | 3,020 [ 1,200 | 84| 84| 88| 574
1,810 | 1,120 | 1,880 | 1,720 | 2,830 | 2,850 | 1,180 | 88| 177 | 170| 422
2,020 | 1,680 | 2,090 | 1,640 | 2,930 [ 2,780 | 1,090 | 80| 177 | 160| 466
1,880 | 1,950 | 1,9 2,960 | 2,830 | 1,340 | 65| 150 | 100 574
1,740 | 2,000 | 1,810 |- 2,010 | 2,880 | 2,160 | 65] 140| 92| 784
....... 1,850 | 1, 2,980 ... 1850 |.......| 226| 204l... ..
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BEAR RIVER BASIN,

ond-feet, of Bear River near Collinston, Utah, for the years

ending Sept. 30, 1919 and 1920—Continued.

wm  sec

Daily discharge,

. < o = < - =)
;| 2285 SuSE S3sss seRuN 4SSN 89EEE ¥ | s, | A3583333REER|3| ZssssEREEEni|s
%._u Il kakal o B ] bnkala Lo N koo B - ﬂ..m %%MM%mmmmnlw%w m RW%WWMWWM%.HM m
I & ~
m 88292 KRRER ZIYSRS RYISR S8®NT BRS%FE | = 38 -
- =3
g 23838255352 | 8| zSsesmsssuzg|s
. Cxd
5| 88Re2 segss gawe seace gomeg semesz | § |, § | SRR |R) RREREREEERRRS
- - ® 2
- — 2 by
= = = = < oo coooo 8 .
— e : @ a g v e et O
. 2 g
£ | S%3%8 38538 83833 33338 33883 888888 | T 5 | &
= NSl ed WH WS TSNS SN NTSSE S W IOJ 8 - m —
— < | 3 gs383833%%2 8| 3383333335833
: 2 o ==} =} =} . = 2
£ | B252% §83%% $383% 55S5% 33358 88888 | § | £ m ettt || Feeaai e | €
«¢ e O e el et el ed m o m
. oo oo =) R =
3 2882 23838 $3S38 38838 3823%F 838388 | £ . s
Rl 1o T Y X R N o I S S NS N S S VS P P S .m ‘..M m m m
. [ R : .
5 | £228% ZBZEE ZB358 3§I88 28333 8888 |53 m P
R B R e e ) f o R SRk U M 1.,1:1:1..m : Cw H [
- o) . . .
. =) = oo =) =] g™ N P
5 | 93283 @3 33322 c288% SERER SRasss | § " |
o] [ Lo RSPy g S S R K R S e L & . PR
: 5 m L
g s83REe | & ._ =
& Saras | & . . P
: 5 o 3 ] Do
g S El o & P
S q & g g .
= P I
;% © .
S g m P
£ : R
2 : piiiog
B > Mr Y RN .W o
2 = : L AR EERR
A S gEEpa i iiidE &
5 SeEBEET.oxE2
S 280 dasEg D
,A CZARRA<4E S S <




22 SURFACE WATER SUPPLY, 19191920, PART X.

SODA CREEK NEAR SODA SPRINGS, IDAHO.

LocarioNn.—In sec. 24, T. 8 8., R. 41 E., at George Schmidt’s ranch, one-eighth mile
below confluence of two branches of creek and 5 miles north of Soda Springs,
Caribou County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—March 5, 1913, to September 30, 1920.

Gace.—Vertical staff on left bank, about one-fourth mile south of ranch house, in-
stalled August 1, 1913; read by George Schmidt. Gage used March 5 to July 31,
1913, was vertical staff 30 feet upstream on left bank with same control. Datum
of old gage between 0.1 and 0.2 foot above that of present gage.

Di1scHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cOoNTROL.—Bed composed of lava rock. Control is a reef about 15
feet below gage. Stage-discharge relation affected by aquatic growth.

Ioe.—Stage-discharge relation not affected by ice.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year endmg September
30, 1919, 5.00 feet April 1 and 2 (discharge, 231 second-feet); minimum stage, 3 95
feet January 8 and 12-15 (discharge, 38 second-feet).

Maximum stage recorded during year ending September 30, 1920, 4.90 feet at
6.30 p. m. April 13 (discharge, 200 second-feet); minimum stage, 4.08 feet several
days in January, February, and March (discharge, 46 second-feet).

1913-1920: Maximum stage recorded, 5.3 feet April 6, 1913 (discharge, 324
second-feet); minimum stage occurred in 1919.

Drversions.—Practically no water diverted above station; a small ditch takes water
just below gage.

Accuracy.—Stage-discharge relation not permanent on account of effect of aquatic
growth, but flow is fairly uniform. Several rating curves used. Gage read to
quarter-tenths once daily. Daily discharge ascertained by applying gage height
to rating table or by the indirect method for shifting control. Records good.

Discharge measurements of Soda Creek near Soda Springs, Idaho, during the years ending
Sept. 30, 1919 and 1920. .

Date. Made by— h‘é&i"é‘ ch]gijg‘e‘ Date. Made by— page ch];r"fé‘e_
Secft. || 1920, Fect. | Sec.ft.
0.4 || Peb. o2 408 45.3
i i g,
a; . .
44.1 |{ June 21 18|  60.7
iy i) &
54.8 || Sept. 13 420 62.4
51.6
o 45.6
1 do o4 9.2
Oct. 10 | Howelland Tappansa...| 4.15 54.1

@ Water commissioner,
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Daily discharge, in second-feet, of Soda Creek near Soda Springs, Idaho, for the years
ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1918-19.

51 59 57 48 41 43 195 83 67 54 54 51
51 59 57 51| 41 43 231 83 67 54 54 51
54 59 57 47 41 41 227 83 67 54 54 51
54 59 43 41 41 219 83 67 54 51 51
54 60 54 43 41 41 172 83 67 54 51 51
57 60 53 43 41 41 140 83 67 54 51 51
57 60 54 41 41 41 123 67 54 51 51
58 60 54 38 41 41 100 79 67 54 51 51
58 60 54 41 41 41 86 75 63 54 51 51
58 60 54 41 41 41 79 75 63 57 51 51
55 60 54 41 43 41 79 75 63 55 51 51
55 60 54 38 43 41 75 75 63 58 51 51
55 62 54 38 43 43 79 75 62 58 51 51
62 54 38 43 43 75 75 65 58 51 51

57 62 54 38 43 43 79 70 62 58 51 51
59 62 54 41 43 43 79 70 62 58 51 51
59 62 54 41 43 43 83 72 62 58 51 51
59| 62 54 41 43 43 83 70 58 58 51 51
59 62 54 41 43 43 79 70 58 51 51
59 62 54 41 43 43 83 ,70 58 58 52 51
59 63 54 41 43 43 83 70 58 58 51 51
60 63 54 41 43 43 83 70 58 58 51 51
60 63 54 41 43 43 83 70 58 58 51 81
60 63 54 41 41 43 83 70 54 58 51 51
60 63 54 41 41 54 83 70 55 54 51 51
60 63 54 41 43 83 70 54 54 51 51
58 63 54 41 41 57 83 67 54 54 51 51
58 60 54 41 41 57 83 67 54 54 51 51
59 60 54 41 (... 54 79 67 54 54 51 54
50 57 51 41 |....... 83 83 70 54 54 51 58
50 [.oeoa. 48 41 ... 123 ....... 67 [.een-n 54 51 feeennnn
60 60 58 51 51 46 51 113 70 86 70 75
60 60 58 51 51 46 51 102 70 86 70 70
58 75 58 51 51 46 48 94 70 86 66 70
58 83 58 51 51 46 48 94 81 66 70
54 75 58 51 51 46 48 94 78 66 70
54 72 58 51 48 46 48 89 66 78 66 70
54 72 58 51 48 46 48 89 66 75 66 75
54 72 58 51 48 46 48 89 66 75 66 75
54 67 58 51 48 46 51 84 66 70 66 70
54 63 58 51 48 46 72 84 66 70 66 70
54 60 58 48 48 48 76 81 70 66 66 70
54 60 58 48 48 48 93 81 70 66 66 70
54 60 58 48 48 48 148 81 113 66 66 66
54 60 54 48 48 48 179 81 123 66 66 70
54 60 54 46 48 48 148 81 78 65 66 70
54 60 51 46 46 46 102 81 66 70 66 70
54 60 51 46 46 46 98 81 60 70 66 70
54 60 51 46 46 89 81 60 70 66 70
54 58 51 48 46 46 84 81 60 75 66 70
54 58 51 48 46 46 81 78 60 75 66 70
54 58 51 48 46 48 73 78 60 75 66 66
54 58 51 48 46 48 69 78 60 75 66 66
54 58 51 48 46 51 66 78 60 70 66 66
54 58 51 48 46 51 66 81 (1] 70 66 70
54 58 51 48 46 54 66 81 60 70 66 70
54 58 51 51 46 51 81 84 78 70 66 66
58 58 51 51 46 51 127 84 78 70 70 66
58 58 51 51 46 51 138 87 81 70 75 66
60 58 51 51 46 54 121 87 81 70 75 66
60 58 51 5L [ueeeae 58 117 81 86 67 75 66
60 |....... 51 51 |...... . 153 U R T8 feeennen 70 75 |eeeene .

NorTe.—S8hifting-control method ap%lied Oct. 1 to Nov. 27, 1918; June 9-12, July 10-11, 1919; Apr. 11, 12,
14, May 28 and 29, 1920. Discharge, Nov. 26-28, 1919, estimated. L



24 SURFACE WATER SUPPLY, 1919-1920, PART X.

Monthly discharge of Soda Creek near Soda Springs, Idaho, for the years ending Sept. 30,
1919 and 1920.

Discharge in second-feet.
Run-off in
Month. acre-feet,
Maximum. | Minimum. | Mean.
1918-19.
L7 T 60 51 57.3 3,520
November 63 57 61.0 3,630
December. 57 48 54,0 3,320
January... 51 38 415 2, 550
February. 43 41 42,0 2,330
March..... 123 41 48.2 2,960
April 231 75 106 6,310
.. 83 67 73.9 4,540
67 54 60.9 3,620
58 54 55.8 3,430
54 51 51.3 3,150
58 51 51.3 3,050
231 38 58.6 42,400
October. .. 60 54 55.5 3,410
November 83 58 62.5 3,720
December. 58 51 54.1 3,330
January..... . 51 46 48.3 3,030
FebIUATY. oot it et 51 46 47.6 2,740
MArCh. oo 58 46 48.3 2,970
April. - 179 48 84.5 5,030
ay.. 113 78 85.0 5,230
June. 123 60 7.2 4,240
July.. 86 65 72.6 4,460
August.... - 5 66 67.5 4,150
SEPEETIDOT e ee oot 75 66 69.3 4,120
The year..... feeeen ettt e 179 46 64.0 46, 400

LOGAN RIVER ABOVE STATE DAM, NEAR LOGAN, UTAH.

Locarion.—In NE. } sec. 36, T. 12 N., R. 1 E., at Logan plant of Utah Power & Light
Co., 125 feet above confluence of tailrace with river and 2} miles above Logan,
Cache County.

DrAINAGE AREA.—218 square miles (measured on topographic maps).

REcorps AvamaBLE.—May 7, 1913, to September 30, 1920. June 1, 1896, to July 17,
1903, and April 14, 1904, to December 31, 1912, at old station a quarter of a mile
downstream; flow at present station plus that of tailrace comparable to that at old
station.

Gaee.—Stevens continuous water-stage recorder on right bank about 100 feet west of
power house, installed May 7, 1913; inspected by operator of power plant. Also
inside hook and outside vertical staff gages.

DiscHARGE MEASUREMENTS.—Made by wading at gage; high-water measurements
made from cable 400 feet downstream and flow in tailrace deducted.

CHANNEL AND CONTROL.—Banks high, clean, and not subject to overflow; right bank
is a dry rubble retaining wall. Control is a concrete cut-off wall about 6 feet
below the gage.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1919,
from water-stage recorder, 3.46 feet at 5 p. m. May 30 (discharge, 709 second-feet);
minimum stage from water-stage recorder, 0.91 foot at 7 a. m. October 13 (discharge,
21 second-feet). :

Maximum stage during year ending September 30, 1920, from water-stage
recorder, 4.27 feet at 7 a. m. May 30 (discharge, 1,230 second-feet) ; minimum stage,
from water-stage recorder, 1.00 foot at noon November 1 (discharge, 25 second-feet).

1913-1920: Maximum stage recorded, 5.6 feet at 9.30 a. m. March 21, 1916
(discharge estimated, 2,000 second-feet); minimum discharge, 8 second-feet
December 11, 1915, ’

.
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Ice.—Stage-discharge relation seldom affected by ice.

BacrwaTER.—Stage-discharge relation affected at times by backwater from State
dam, one-half mile downstream.

Diversions.—Utah Power & Light Co. diverts water above station for power, and the
Logan, Hyde Park & Smithfield canal diverts forirrigation. The city of Logan has
a municipal power plant about 2 miles abovestation, but water is returned toriver
above the two diversions noted. The city of Logan is entitled to divert for
municipal supply, from 4 to 10 second-feet of water, from springs in sec. 22, T.
12 N., R. 2 E., the quantity depending on the flow in the river.

ReauraTioNn.—Some diurnal fluctuation is caused at times by the operation of the
two power plants.

AccuracY.—Stage-discharge relation not permanent; affected by ice November 22 to
December 2, December 16-19, 27-29, 1918, and January 9-16, 1919; affected by
backwater from state dam several times from March 29 to September 30, 1919.
Standard rating curve used for year ending September 30, 1919, well defined.
Curve used for year ending September 30, 1920, well defined below 600 second-
feet and fairly well defined above. Operation of water-stage recorder satisfactory
except for October 1-5 and 13-18, 1918, December 14-26, 1919, January 1, 2,
January 23 to February 20, and August 1 to September 30, 1920, and a few days
scattered through the year. Staff gage read to hundredths twice a day until
September 30, 1919, and once daily thereafter. Daily discharge ascertained by
applying to rating table the daily mean gage height determined from recorder
graph by inspection. For periods of backwater, discharge estimated from studies
of river and Utah Power & Light Co.’s tailrace. Records fair for 1919 and good
for 1920.

CoorERATION.—(Gage-height record and numerous discharge measurements furnished
by Utah Power & Light Co.

Discharge mzasurements of Logan River above State dam, near Logan, Utah, during the
years ending September 30, 1919 and 1920.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge, | Date. Made by— height. | charge.
1018. Feet. | Secft. 1919, Feet. | Sec.ft.
Oct. 12| A. B, Purton.......... 1.01 28.6 || Oct. 24| R.P. Flagel........... 1.20 41.0
Dec. 4|..... 5 1 1.64
1919.
Jan., 28 |..... (3 1 PPN 1.58 91 1920.
Apr, 22 | Monson and Stoner a.. 2.05 146 Jan., 22

May 22| L.C. Monson.......... 3.07 525 Feb, 21

d .| 270 3718 Apr. 21 |..
1.64 79 May 26 |..
1.35 63 June 15 {..
1.15 43.5 || Aug. 3
1.45 39.8 31

a Engineers for Utah Power & Light Co.
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Daily discharge, in second-feet, of Logan River above State dam, near Logan, Utah, for the
years ending Sept. 30, 1919 and 1920.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1618-19.
28 35 60 74 96 57 152 | 356 465 84 60 4
28 32 63 70 94 58 146 338 404 80 57
32 31 58 83 97 57 152 | 321 366 82 56 51
35 33 56 87 97 54 146 366 80 55 49
32 31 68 103 a7

45| 55| 57| 100) e8| 57| 114 35| 78| 49 "

35| 90| 56| 100 10| 58| 106| 272| 302 82| 49 44

30| 30| 48| 102| ‘or| 58| 100| 206| 290| 106| 49 4“

30| 31| 48| 02| 9| 57| 10| 328| 28| 80| 58 2

28| 31| 47| 12| 00| 56| 102| 312| 261 76| 71 40

2] 31| 102 55| 104| 374| 25| 78| 52 39

390 30| 48 12| 57| 110| 86| 247| 74| 46 39

290 31| 4o 100) 54| 19 504 233| 75| 46 40

20, 31| 49,0 us| ‘o7, 70| 112, 508| 220, 76| 46 38

37| 33| 45 o¢| 59| 14| 54| 20| 78| & 20

35! 32 go| 55 19| sor| 18| 79| 40 39

37| 30|l .0 02| o4l 54 17| 54| 191| 82| a4 38

37 31 102| 94| 56| 128| 512| 182] 82| 45 43

32| 32 10| 93| 56, 119 52| 165| 79| 47 &

32| 31| 47| 00| 86| 57| 137 3] 13| 4 4

34| 34| 47| o8| 7| 64| 17| 50| 154| 74| 44 4@

34 471 98| 55| 57| 163| 5t9| 1a| 7| 43 £
34 471 o8| 55| 64| 01| 558| 10| 69| 42
33 47| 95| 59| 65| 28| 82| 138 64| 43

33 0| 91| 56| 65| 249| 592 33| 58| 40 2
s2|f 9| 93! or| 53| 10| o8| 77| 15 62| 42
00| 57| 17| 241| 563| 108] 62| 45

73| ‘93| 64| 122| 281 | 63| 103| 6L 46 20

33 93 (oueen.n e | 325 5| 100 & 40

74| 94|10 135| 366 641| 98| 59| 44 40

el | 98| 183 |...-... 558 |....... 50| 44 |.......

2| 61| 48] 44| 43| 50| 411|108 .472] 114 %

28| 54| 0] 48 51 403|10050 | 431| 113 94

34| 51| 50| 44| 43| 51| 364 ‘960 | 418| 130 94

40| 38| 57| 49| 44 49| 03| 967| 394| 130 %

38| 49| 51| 45| 43| 54| 448|1,030| 368| 113 04

50| 48| 49! 44| 42| 52| 474 1,080 342| 121 o

39| 34| 45| 45| 43| 40| 51| 53811060| 317 | 116 91

35| 48| 41] 42| 41| 62| 600|1030| 294| 109 92

39| 33| 44| 42| 44| 44 630 | 1,050 | 279 | 102 88

30| 38| 61| 44| 40| 43| 104| 730 10050 | 20| 116 88

39 35 66 49 38 44 98 610 973 253 104 5
35 35 63 54 43 43 118 615 942 239 89 80
38 33 47 53 46 43 156 630 936 226 108
42 33 48 53 44 43 177 610 894 214 86 76
42 35 50 58 43 45 193 610 842 209 76 74
44 42 51 58 42 43 202 666 791 207 81 72
40 43 52 55 40 44 190 736 802 200 99 70
38 38 55 52 41 4 181 849 736 191 121 72
43 38 54 53 42 181 908 689 184 118 72
42 38 50 53 42 42 186 980 668 173 114 72
P S 39 38 49 51 43 42 175 956 673 161 113 74
22. 39 38 52 48 52 164 | 1,040 156 111 74
23. 39 38 47 49 4 55 160 | 1,070 668 148 109 74
24. ceme 40 38 47 42 54 182 | 1,000 633 148 116
25 44 39 48 49 42 56 166 | 1,120 594 139 111 96
42 38 47 48 45 52 152 | 1,080 561 132 109 94
38 70 46 48 42 48 141 | 1,060 524 128 113 86
31 49 47 46 42 54 181 | 1,060 506 125 111 92
33 58 48 48 40 51 235 | 1,060 520 121 101 81
31 59 47 46 |....... 49 308 | 1,130 520 118 97 84
28 |....... 45 45 |o.o...n 52 [.eeva.l] 1,150 |L.o..l 1 96 {......

I Nore.—Discharge, Apr. 18, July 28, 29, Aug. 21, 22, and Dec. 14-18, 1919 interpoléted. Braced figures
show estimated mean discharge for pério&s indicated. ’ ’
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Monthly discharge of Logan River above Stats dam, near Logan, Utah; for the years ending
Sept. 30, 1919 and 1920.

Discharge in second-feet. !
Month. Run-off in
Maximum. | Minimum. | Mean, | 3cre-feet.
1918-19. .
28 3.5 2,060
29 40.8 2,430
45 555 3,410
74 99,5 6,120
55 85.5 4,750
54 70.7 4,350
100 162 9,640
266 | 469 28,800 .
98 223 13,300
58 74, 4 4,570
40 47.8 2,
38 5 2,530
28 117 84,900 .
28 38.8 2,390
27 39.7 2,360
44 509 3,130
41 49.5 3,
38 43.0 2,470
40 46.3 2,850
49 138 8,210
64| 705 47,700
506 816 48,600
111 231 14,200
76 108 6,640
70 83.5 4,970
27 202 146,000

UTAH POWER & LIGHT CO.’S TAILRACE NEAR LOGAN, UTAH.
Location.—In NE. } sec. 36, T. 12 N., R. 1 E., 100 feet below power house at plant
of Utah Power & Light Co., 23 miles above Logan, Cache County.
RECORDS AvAILABLE.—May 7, 1913, to September 30, 1920.
Gace.—Friez water-stage recorder on right bank just above weir; installed May 7,
1913; inspected by plant operator. Also inside hook and outside vertical staff
gages.
DiscHARGE MEASUREMENTS.—Made from a footbridge just above gage.
CHANNEL AND CONTROL.—A rectangular wooden weir, with a metal crest strip, just.
below gage acts as control. Capacity of channel above weir not sufficient to
eliminate all velocity of approach. Length of crest, 17.7 feet. Stage of zero
flow, zero on gage.
IcE.—Stage-discharge relation not affected by ice.
ReeuraTioN.—Flow at station affected by opers.tlon of power plant.
Accuracy.—Stage-discharge relation permanent; rating curve well defined for range
of stage which occurred. Operation of water-stage recorder satisfactory only
from March 16 to August 2, 1919, and September 13, 1919, to September 30, 1920. .
Staff gage read to hundredths twice a day. Daily discharge ascertained by ap- -
plying daily mean gage height to rating table except as follows: Discharge,
October 11,12, November 6, and December 5,6, 1918, January 17, February
20,21, J uly 8, and August 9-11, 1919, estimated from comparative study of flow
in Loga.n River. Power plant shut down April 13-25, and May 1-12, 1920;
leakage through turbines estimated 3 second-feet. Records good.
CoOPERATION.—Gage-height record and 14 discharge measurements furnished by
Utah Power & Light Co.
Canal diverts water from right bank of Logan River in SE. } 8W. } sec. 29, T.
12 N., R. 2 E. Water is returned to river 125 feet below gaging station on Logan
Rlver above State dam in NE 3 sec. 36, T. 12 N., R. 1 E. Water is used for power

development.
102695—23—wsp 510——3
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Discharge measurements of Utah Power & Light Co.’s tailrace near Logan, Utah, duﬂng
the years ending Sept. 30, 1919 and 1920.

Date. Made by— nors. | charso. || Dote- Made by— rots | chans.
1918. Feet. | Secft. 1919. Feet. | Secft.
Oct. 11 | A. B, Purton........... 0.49 22.2 || Sept. 28 | R. P. Flagela.......... .10 89
Oct. 24 |..... L U R 1,09 83
'35 14.5 1920.
1.08 76 Jan. 22 .80 47.8
1.08 80 Feb. 21 .92 64
1.08 77 Apr. 21 .07 3.0
1.08 77 ay 26 | 1.13 84
L10 84 June 15 |. 1.12
1.08 75 Aug. 3 1.08 77
1.11. 81 31 1.07

e Engineer for Utah Power & Light Co.

Daily discharge, in second-feet, of Utah Power & Light Co.’s tailrace near Logan, Utah, -
Jor the years ending Sept. 30, 1919 and 1920

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. } May. | June. | July. | Aug. | Sept.
ol
1918-19.

- 114 109 76 21 7 56 78 79 79 78 78,
114 107 72 29 12 53 79 79 79 78 78
114 104 82 33 13 56 79 78 79 78 78
114 104 84 27 13 54 79 78 79 78 79
115 104 72 10 13 56 78 78 79 78 78
119 79 83 15 13 58 78 78 79 78 K
119 104 8 12 13 56 78 79 78 80
19 104 87 11 13 54 78 78 55 78 80
115 104 89 11 13 49 0 78 78 81 68 80
115 101 84 11 13 50 79 78 79 55 80
99 103 68 13 48 79 79 74 73 80
100 104 76 13 50 79 79 80 78 80
109 107 13 50 80 78 80 78 80
100 106 79 0 13 59 80 78 80 78 79
114 109 76 13 50 80 78| 80 78 79
113 107 80 13 51 82 78 79 78 79
119 98 84 13 55 82 80 79 79
120 102 © 80 13 13 53 12 82 80 80 78 80
116 99 78 12 16 50 74 80 80 79 78 81
118 98 71 12 24 54 77 82 80 79 78 7
115 |- 98 74 12 41 64 7 8 78 79 78 78
113 98 70 12 59 64 77 80 78 80 ki 79
113 76 65 16 64 66 78 80 79 80 78 80
112 82 56 15 60 66 77 80 78 79 78 k1Y
109 71 42 13 57 64 79 80 78 78 78 8
108 66 29 13 54 19 78 80 77 78 78 78
108 73 48 12 56 78 81 78 79 78 7
112 69 53 11 58 78 80 ). 78 78 78 82
114 71 58 10 |....... 0 79 9 78 78 82
108 72 56 8 . 80 qe47 78 % 8
109 J....... 35 [ T Seane i1 18 PIRRN 78 T8 leuennen
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Daily discharge, in second-feet, of Utah Power & Light Co.’s tailrace near Logan Utah,
Jor the years e';»dmg Sept. 30, 1919 and 1920—Continued. ’

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug, | Sept.

83 80 48 54 60 52 64 78 87 L 7

83 78 50 50 62 55 62 ked 83 k(i} kel

83 78 55 52 62 60 56 82 83 74 78:

80 77 45 53 62 55 57 83 79 74 7%

80 76 56 54 64| 55 56 83 i 74 78

80 54 57 53 64 55 58 3 83 79 74 78

80 78 58 54 62 52 58 k 80 80 74 78"

80 78 55 46 61 53 59 84 80 76 78

80 72 53 46 61 56 62 83 81 85 78

81 77 53 44 59 57 69 82 81 60 78

79 78 57 41 58 57 65 83 83 72 )

80 72 62 44 59 55 38 83 82 74 79

80 64 4“ 44 60 58 55 83 82 62 78
80 71 4 45 57 56 80 83 82 68 8 .

80 74 4 14 56 58 79 82 83 70 79

78 76 4 4 58 53 3 79 82 83 71 7%

80 kel 44 47 60 56 82 84 83 72 77

80 78 48 45 61 55 82 4 82 4 76

. &) 78| 50| 46| 60| 33 g0| & 821 80
) 82 79 52 49 61 56 80 83 82 7 9
82 76 58 50 60 59 3 80! - 8 82 Kl 77

82 77 58 52 60 59 79 82 81 76 kid

80 78 57 55 61 61 3 73 82 81 77 7

79 80 56 52 62 64 kid 83 82 8 i

80 79 58 51 58 67 70 82 81 79 78

26.ciiinennans 82 78 58 49 50 67 30 74 82 81 81 79
b1 82 73 60 51 53 64 65 82 86 79 80 86
. R, 78 51 56 57 59 62 69 82 83 78 80 82
20 e 79 47 52 59 52 62 73 82 80 kel 79 82
30..cieiinaanns 82 50 54 62 ..., 61 63 80 8 | - 77 78 81
1 I Y T4 62 [o.aoo.. 66 |....... T8 |eceeannn 77 K

Monthly discharge of Utah Power & Light Co.’s tailrace mear Log(m Utak, for thc
years ending Sept. 30, 1919 and 1920,

7
» Di. vh 26 m 1. fm‘t.
Run-off in
Month. . acre-feet.
Maximum, | Minimum. | Mean,
191819, o
120 ® | 113 6,950
109 66 94,3 5,610
89 29 70.1 4,310
33 0 11.6 713
64 7 25.6 1,420
66 0 45.3 2,790
80 0 31.5 1,870
84 24 77.3 4,750
80 71 78.1 4,650
80 55 78.2 4,810
79 55 76.7 4,720
83 kid 79.4 4,728
120 0 65.3 47,300
83 77 80.5 4,950
80 47 72.8 4,330
62 44 52.6 3,230
62 41 50.2 3,000
64 50 59.4 3,428
67 33 57.4 3,530
3 3 34.8 2,070
82 3 48.7 2,999
86 77 82.5 4,918
87 77 81.0 4,980
81 60 74.2 4,560
82 73 78.1 4,650
87 3 64.3 46,708
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LOGAN, EYDE PARK & SMITHFIELD CANAL NEAR LOGAN, UTAH.

Locarion.—In NW. } NE. }sec. 31, T.12 N., R. 2 E., at concrete rating flume
hslf a mile below head of canal, 1 mile below city power plant, 1 mile above
plant of Utah Power & Light Co., and 3} miles from Logan, Cache County.

Recorps AvamasLie.—Fragmentary records 1904-1912. Fairly continuous records
April 22, 1912, to September 30, 1920.

GAGE ——Stevens continuous water-stage recorder on right bank near lower end of
rating flume; installed June 6, 1913. ‘

DISCHARGE MEASUREMENTS.—Made from a footplank at the flume or by wading.

CHANNEL AND coNTROL.—Rectangular concrete rating flume. Stage of zero flow,
determined January 28, 1919, 0.40 foot.

Ice.—Recording gage usually removed during winter.

Drversions.—None above the gage.

ReeuraTION.—Flow regulated by head gates at diversion works. .

Accuracy.—Stage-discharge relation changed by material washed into canal by break
in power canal on hill sbove on September 8, 1918. Material removed in follow-
ing winter and stage-discharge relation practically same as before, after December,
1918. Rating curves well defined. Operation of water-stage recorder satis-
factory. Daily discharge ascertained by applying to rating table the daily mean
gage height determined from recorder graph, except October 2-11, 1918, May 2,
5-9, ahd 19-21, 1919, and August 9-10, 1920, for which discharge was interpolated
bedause of no gage-height record. No record November 7, 1918, to.April 30, 1919,
and October 11, 1919, to May 6, 1920. Canal practically empty during winter.
No flow May 12-17, 1919, and May 20-26, 1920. Records good.

Canal diverts water from Logan River in NE. 1 NE. }sec. 31, T.12N,, R. 2 E., for
irrigation and domestic use in the territory north of Logan.-

Discharge measurements of Logan, Hyde Park & Swmithfield canal near Logan, Utah,
during the years ending Sept. 30, 1919 and 1920.

Date, Made by— 1onlS | cha,, || Date. Made by— notsht. | charge.
1918 Feet. | Secft. || 1920, Feet. | Secft.
Oect. 12 | A. B. Purton.......... 1.22 24.4 |I"Aug. 31 | A. B. Purton.......... 1.52 51
1919. . '
Jan., 28 1..... d0.e.virenanennnenn .55 2.7
Bept. 22 | J. W. Bones........... .80 15.5




Daily discharge, in_second-feet, of Logan, Hyde Park & Swmithfield canal near

BEAR RIVER BASIN,

Utah, for the years ending: Sept. 30, 1919 and 1920.

31

“Logan,

Day. Oct. | Nov. | May. | June. { July. | Aug. | Sept’
1918-19.
80 36 28
79 36 28
78 36 28
75 37 27
68 38 26
67 .38 26
58 38 26
52 38 26
52 38 26
51 38 26
51 40 28
51 38 26
50 34 26
51 34 26
50 40 26
50 49 26
49 47 26
51 42 20
82 38 15
52 36 15
52 36 15
52 34 16
. 52 32 15
54 32 15
56 32 15
57 28 15
46 26 15
36 26 15
36 25 14
35 26 14
35 b- 28 PO
Day. Oot. | May.|June.| July.| Aug. | Sept. Day. Oct. | May. |June.|July.| Aug. | Bept.
117 103 50
116 87 50
15| 53 50
114 53 50
17| 58 50
120 52 ]
120 52 50
121 52 51
120 | B2 Bl
117 53 51
117 53 50
116 52 50
115 52 50
113 52 50
113 51 50
112 51 |eana..
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- Monthly discharge of Logan, Hyde Park & Smithfield canal near Logan, Utah, for the
years ending Sept. 80, 1919 and 1920,

Discharge in second-feet. Run-oftin
u
Month. acre-feet.
Maximum. | Minimum. | Mean.
1918-19.

31731 o1 PPN AR, 15 19.04 1,170
November 1-6: .. 15 15 15.0 179
May... 117 0 88.4 5,440
June... 118 77 103 6,130
July... 80 35 54.1 3,330
August... . 49 26 35.3 2,170
Eoptember. . oo iv i caecaaes 28 14 21.6 1,290
October 1-10 14 12 13.7 212
ay 7-31 116 0 45 2,270
JU